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Abstract: Background: The incidence of adhesive capsulitis varies from 2-5% in the general population to 20% in
people with diabetes. One of the most effective treatment methods is hydrodilatation, which can be done under
US-guidance or Fluoroscopic guidance. However, the clinical effectiveness of US-guided injections in comparison
to fluoroscopy-guided injections is still debatable. The possibility of severe side effects, the expense, and the time
required to carry out this minimally invasive procedure highlight how crucial it is for patients to have a precise
intra-articular injection. This study aims to compare the effectiveness of Ultrasound-guided vs. Fluoroscopic guided
hydrodilatation for patients with adhesive capsulitis. Methods: Sixty-four patients were randomly selected for hydro-
dilatation using any one of the techniques. The patients were evaluated for clinical improvements using the visual
analog scale (VAS), oxford shoulder score (OSS), and range of motion (ROM). Results: The US-guided group experi-
enced more pain reduction than the fluoroscopy group within the first four weeks (P < 0.001). The increase in ROM
was much more significant in the US-guided group for the first 8 weeks. Improvement in Abduction and External
rotation was much more significant (P < 0.001) in the first 4 weeks after hydrodilatation in the US-guided group. The
improvement in ROM was maintained on long-term follow-up (mean 24 months), with 45 out of 64 (70.3%) reporting
a normal or near normal ROM. On assessing the Oxford shoulder score improvements, the US-guided group’s score
significantly increased after the first week (P = 0.003), but the fluoroscopy-guided group’s score increased after the
second week. On comparison between the two groups, the amount of score improvement was more significant in
the US-guided group than in the fluoroscopy-guided group in the first 4 weeks (P < 0.001). Conclusion: US-guided
technique for intra-articular injection for patients with adhesive capsulitis provided a quicker pain reduction and a
larger improvement in range of motion and overall shoulder functions.
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Introduction graphic findings other than osteopenia are
absent” [1]. Its incidence varies from 2-5% in
the general population to 20% in patients with
diabetes [2]. The progression of frozen shoulder

is cyclical, starting with a painful “freezing”

In the general population, 2-5% of people expe-
rience shoulder pain, partial or complete rota-
tor cuff tears, subdeltoid or subacromial bursi-

tis, and adhesive capsulitis being the most
common causes of shoulder pain. Adhesive
capsulitis, as defined by the American Academy
of Orthopedic Surgeons, is “A condition of vary-
ing severity characterized by the gradual devel-
opment of global limitation in active and pas-
sive shoulder range of motions, where radio-

stage (2-9 months) which is identified by the
hypervascularity found during arthroscopy. The
condition subsequently advances to a painless
“frozen” phase (4-12 months) characterized by
a marked restriction of movement although
radiographs are normal. The latter stages show
synovial tissue contraction and extensive cap-
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sular thickness. Finally, as remodeling occurs
and the disease enters a “thawing” phase
(5-26 months), patients start to see an improve-
ment in their range of motion [2, 3].

Since it was initially described in 1934, the
treatment of adhesive capsulitis has remained
an area of continued uncertainty, with little
conclusive literature available on the subject
[4]. Diathermy, electrotherapy, therapeutic
exercises, medication, manipulation under
local anaesthesia, local steroid injection, injec-
tion of sodium hyaluronate, hydraulic disten-
sion, and surgical procedures are just a few of
the treatment options that are available and
are selected specifically for each patient based
on their condition [5, 6].

A network meta-analysis of non-surgical treat-
ment options for frozen shoulder was carried
out by Zhang et al. [7]. One of the most effec-
tive methods for treating pain is hydrodilata-
tion. It is challenging to draw firm conclusions
for clinical practice and policy due to the wide
range of therapies used and the lack of long-
term follow-up (i.e., 12 months). The glenohu-
meral joint hydrodilatation can be done under
fluoroscopy guidance or the Ultrasound-guided
technique which has no radiation exposure.
Several authors have reported the US-guided
technique to be more accurate [8]. Extra-
articular injections may cause problems such
as soft tissue damage, weak tendons, and skin
depigmentation. However, the clinical effective-
ness of US-guided injections in comparison to
fluoroscopy-guided injections is still debatable.
The possibility of severe side effects, the
expense, and the time required to carry out this
minimally invasive procedure highlight how cru-
cial it is for patients to have a precise intra-
articular injection. This study aims to compare
the effectiveness of Ultrasound-guided vs.
Fluoroscopic guided hydrodilatation for patients
with adhesive capsulitis.

Materials and methods
Study design

This prospective study was conducted in
the Department of Orthopedic Surgery and
Department of Radiodiagnosis at J. N. Medical
College, A.M.U., Aligarh, from Oct 2018 to Nov
2020.
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Inclusion and exclusion criteria

Patients who presented to the Orthopaedic
OPD aged between 35 to 70 years with shoul-
der pain due to soft tissue disorder for more
than six weeks with normal X-ray findings and a
limitation of passive motion of more than 30
degrees in two or more planes and refractory to
physiotherapy were identified. Patients with
shoulder pathologies like Rotator cuff tear, pre-
vious fracture in the shoulder region, degenera-
tive diseases like osteoarthritis, osteonecrosis,
inflammatory joint disease, uncontrolled
Diabetes mellitus, other systemic diseases,
pregnancy, breastfeeding, poor general health,
previous history of any surgery, or > 2 steroid
injections were excluded.

After thorough clinical and physical examina-
tion, 64 patients (Males-20, Females-44) were
included in the study and divided into two
groups using the randomization software
(https://www.randomizer.org/#randomize). All
of the patients provided informed consent, and
the study was approved by the institutional eth-
ics committee (D. No. 262/FM), faculty of
Medicine, A.M.U., Aligarh. No significant dys-
function suggestive of cervical disc disease or
radiculopathy was found during the examina-
tion of the cervical region. The shoulder joint
X-ray was otherwise normal. The injection mix-
ture for both groups consisted of 40 mg of tri-
amcinolone acetonide, 4 ml of 1% lidocaine,
and 4 ml of normal saline.

Rehabilitation program and follow-up

All patients were instructed to use a home-
based exercise program to increase ROM thrice
daily (15 minutes each time). The curriculum
included gentle ROM exercises, wall-climbing
exercises, and pendulum exercises.

The patients were followed up after 15 days,
one month, 2 months, 6 months, 1 year, and 2
years for clinical improvements, which was
assessed by visual analog scale (VAS), oxford
shoulder score (0SS), and range of motion
(ROM) for each patient.

The VAS was calculated by asking patients to
mark on a line to indicate their pain level. The
line is 100 mm long and has two endpoints - O
for “no pain” and 100 for “extreme pain” - rep-
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Figure 1. Showing fluoroscopic guided hydrodilata-
tion demonstrating injection of contrast via a 23
gauge needle (A) with the intra-articular spread of

contrast along the head of the humerus & glenoid
cavity (B).

resenting the two extremes of pain intensity in
the VAS.

0SS was calculated using a questionnaire from
www.orthopaedicscores.com and the scores
were recorded at predetermined intervals on
an excel sheet.

Assessment of ROM: Measurements were
taken by goniometer.

Forward flexion: With the forearm fully extend-
ed at the elbow and arm by the side of the
trunk, the patient is asked to flex the arm at the
shoulder by moving the upper extremity anteri-
orly and superiorly above the head.

Abduction: The patient abducts both arms by
elevating them laterally until they are above the
head, at 180°.

External and internal rotation: The elbow is
flexed to 90° and arm is abducted to 90°. The
patient is asked to rotate the shoulder exter-
nally and internally.

Extension: With the elbow fully extended and
the palms supinated, the patient is asked to
extend both arms at the shoulder by moving the
upper extremities posteriorly.

Statistical analysis: Data analysis was per-

formed using SPSS version 20.0 (IBM Corp.,
Chicago). The paired t-test was used to analyze
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differences in the data. Statistical significance
was defined as P < 0.05.

Technique

Fluoroscopic guided hydrodilatation - A nonin-
vasive manometer and pulse oximeter were
used to monitor the participants. The patient
was positioned in the supine position, and the
Glenohumeral joint (GHJ) was focused. Local
anesthetic was infiltrated under aseptic pre-
cautions. A 23-gauge spinal needle was insert-
ed into the joint and checked under the C-arm.
After injecting 1-2 ml of radiopaque contrast,
the needle’s position was verified by a glenohu-
meral arthrogram. When the injection material
is exclusively visible inside the glenohumeral
joint, it denotes a successful injection; when it
is seen in soft tissue and the subacromial area,
it is unsuccessful. The steroid injection mixture
was then injected, and hydrodilatation was
done using Normal saline (NS) (Figure 1).

US-guided hydrodilatation - The patients were
scanned with a near-focused linear transducer
of frequency of 15-18 MHz [Toshiba Aplio XG
(7-18 MHZ)]. Shoulder US examination was
done for any Rotator cuff and subacromial and
subdeltoid bursa (SASD) pathology. The patient
was positioned supine with the affected shoul-
der closer to the interventionist. Skin infiltration
with local anaesthetic was done under asepsis.
A 23-gauge needle is inserted into the joint
using an oblique path within the transducer’s
imaging plane; the tip is viewed in real-time
from lateral to medial as it moves from superfi-
cial to deep. The steroid injection mixture was
instilled into the joint, and hydrodilatation was
done using NS. With the correct placement of
the needle tip, there was a free flow of injected
fluid (Figure 2). A video of the technique is also
associated (Video S1). The total volume of NS
injected ranged from 20-25 ml and depended
on the space available and the severity of the
disease. Usually, the filling of the subscapular
bursa or the patient requesting to terminate
the procedure due to severe pain or capsule
rupture was considered the endpoint of the hy-
drodilatation. Active and passive gentle manip-
ulation of GHJ was performed post-procedure.

Results

The present study was comprised of 64 patients
with frozen shoulder in total. Of these, 30
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Figure 2. Transverse ultrasound image showing cap-
sular distension after hydrodilatation under USG
guidance. Needle (A), Glenohumeral joint (B).

patients (46.8%) were randomly assigned to
the US-guided Hydrodilatation group, and 34
patients (53.1%) were assigned to the Fluo-
roscopy Guided Hydrodilatation group. Forty-
four subjects (68.8%) were females, and 20
(31.2%) were males. Only one of the partici-
pants (2.4%) was left-handed, and the rest
were right-handed (97.6%). In 26 patients
(40.6%), the left shoulder was affected, and in
38 (569.4%), the right shoulder was affected.
Twenty-five (39%) patients had diabetes, and 5
(7.8%) had hypothyroidism. The mean age of
the subjects was 43.3 + 5.87 years in the
US-guided Hydrodilatation group, and the mean
age in Fluoroscopy Guided Hydrodilatation
group was 46.6 + 6.18. Gender distribution
showed female predominance (68% females).
In the US-guided Hydrodilatation group, 16
(53.3%) subjects had a right shoulder problem,
whereas 14 (46.6%) had left shoulder trouble.
These figures were 22 (64.7%) and 12 (35.3%)
in the Fluoroscopy Guided Hydrodilatation
group. Twelve patients (40%) in the US-guided
Hydrodilatation group and 13 patients (38%) in
the Fluoroscopy Guided Hydrodilatation group
had diabetes (P = 0.249). Regarding hypothy-
roidism, 3 (10%) subjects in the US-guided
group and 2 (5.8%) in the Fluoroscopy Guided
group were affected (P = 0.431). Two (6.6%) of
the patients in the US-guided group and 4
(11.7%) in the Fluoroscopy Guided group
stopped working because of pain (P = 0.611).
Regarding baseline measurements, no differ-
ence between the two groups was found to be
significant (Table 1). The VAS, Range of Motion,
and OSS were evaluated between the two
groups at 15 days, 1 month, 2 months, 6
months, 1 year, and 2 years following the
injection.
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VAS

The US-guided group saw significant pain
reduction for up to 4 weeks, whereas, in the
fluoroscopy-guided group, pain reduction took
up to 8 weeks. Statistically, the US-guided
group experienced more pain reduction than
the fluoroscopy group within the first four weeks
(P < 0.001). However, from that point on until
the end of the study, there were no significant
differences between the two groups. US-guided
hydrodilatation showed early relief of pain
(Table 2).

ROM

There was a statistically significant increase in
ROM in both groups up till 8 weeks after that;
the ROM improved further, but the increase
was not statistically significant. On comparing
the two groups, the increase in ROM was much
more significant in the US-guided group for the
first 8 weeks. Improvement in Abduction and
External rotation was much more significant (P
< 0.001) in first 4 weeks after hydrodilatation in
the US-guided group. The improvement in ROM
was maintained on long-term follow-up (mean
24 months), with 45 out of 64 (70.3%) report-
ing a normal or near normal ROM (Table 3).

0SS

Before hydrodilatation, no patients had a nor-
mal or near normal OSS (0SS 40-48) in both
groups. In the US-guided group, 6 out of 30
patients (20%) reported severe symptoms (0SS
0-19), 24 (80%) reported moderate to severe
symptoms (0SS 20-29), and in the Fluoroscopy
guided group, 5 (14.7%) reported severe symp-
toms (0SS 0-19) and 29 (85.3%) reported
moderate to severe symptoms (0SS 20-29) at
the initial presentation. In the Oxford shoulder
score improvements, the US-guided group’s
score significantly increased after the first week
(P = 0.003), but the fluoroscopy group’s score
increased after the second week. The score
improved significantly in the first 4 weeks in the
US-guided group; however, it increased signifi-
cantly for 4 weeks after the first 2 weeks in
the fluoroscopy-guided group. On comparison
between the two groups, the amount of score
improvement was more significant in the
US-guided group than in the fluoroscopy-guided
group in the first 4 weeks (P < 0.001). However,
from that point on until the end of the study,
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Table 1. Differences between the two groups regarding baseline characteristics

Ultrasound Guided Fluoroscopy Guided
Hydrodilatation Hydrodilatation

Total Number of patients (n) 30 34

Sex (Male/female) 9:21 (30:70%) 11:23 (32:68%)
Age (years) 43.3 £5.87 46.6 £ 6.18
Duration of symptoms/Chronicity (Months) 76+25 81+21
Affected side (Right/Left) 16/14 22/12
Suffering from Diabetes Mellitus 12 (40%) 13 (38%)
Suffering from Hypothyroidism 3 (10%) 2 (5.8%)
Patients who stopped working because of pain 2 (6.6%) 4 (11.7%)

Table 2. Showing VAS Score before and after hydrodilatation
Ultrasound Guided Hydrodilatation Fluoroscopy Guided Hydrodilatation

VAS score before intervention 79+ 0.74 76 +0.77
VAS score 2 weeks after intervention 44 +1.71 6.6 + 0.76
VAS score 4 weeks after intervention 3.2+1.84 4.4+0.84
VAS score 8 weeks after intervention 22 +1.92 2.8+ 1.92

there were no significant differences between
the two groups (Table 4). The improvement in
0SS was maintained on long-term follow-up
(mean 24 months), with 43 out of 64 (67.2%)
reporting a normal or near normal function.
Fluoroscopy-guided injections were associated
with more side effects, with contrast allergy
being the most serious one to worry about. The
difference between the two groups was not sta-
tistically significant.

Discussion

Adhesive capsulitis is characterized by progres-
sively worsening shoulder discomfort and a
limitation in range of motion (ROM). Patients
frequently have significant limitations in their
shoulders’ external rotation and abduction.
While most cases of frozen shoulder are self-
limited, some do not fully recover. Treatment
options include diathermy, electrotherapy, ther-
apeutic exercises, medication, manipulation
under local anaesthesia, local steroid injection,
injection of sodium hyaluronate, hydraulic dis-
tension, and surgical procedures. They are
selected specifically for each patient based on
their condition [5, 6]. The arthroscopic capsular
release provides a complete and long-lasting
improvement in shoulder pain and function,
faster than any other therapeutic modality, but
old age patients and patients with comorbidi-
ties are not always fit for surgery. Also, the
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extent of release is debatable [9-11]. Manipu-
lation under anaesthesia stretches the tight
shoulder joint capsule [12]. It is a time-efficient
procedure that results in the restoration of the
ROM of the shoulder joint and reduces the
symptoms of a frozen shoulder. Still, complica-
tions like humerus fractures, glenoid rim frac-
ture, shoulder dislocation, brachial plexus trac-
tion injury, or intraarticular damage to the carti-
lage or rotator cuff may occur [13-15]. In a
study by Leung et al., it was demonstrated that
treating frozen shoulders with deep heating by
diathermy in conjunction with stretching works
better than superficial heating [16]. Joint mobil-
ity and exercise were found to be the most suc-
cessful physical therapy therapies for frozen
shoulder syndrome in a meta-analysis by Jewell
[47]. It has been demonstrated that transcuta-
neous electrical stimulation (TENS) greatly
increases the range of motion more than heat
plus exercise and manipulation [18]. Steroids
injected intra-articularly have demonstrated
therapeutic results in treating adhesive capsu-
litis by reducing the inflammatory response,
which is one of the pathologic processes and
leads to a relatively rapid symptom improve-
ment. Additionally, when properly executed, it
results in quicker pain relief and ROM improve-
ment at a lesser cost than conventional physio-
therapy, making it a popular choice for outpa-
tients [19, 20]. According to Marx et al., steroid
injections offer chemical ablation of the synovi-

Int J Burn Trauma 2024;14(4):65-74



Comparative efficacy of two techniques of hydrodilatation in adhesive capsulitis

Table 3. Improvement in ROM after hydrodilatation in both groups

Ultrasound Guided

Hydrodilatation

Fluoroscopy Guided
Hydrodilatation

Abduction before intervention

Abduction 2 weeks after intervention
Abduction 4 weeks after intervention
Abduction 8 weeks after intervention
Abduction 6 months after intervention
Abduction 2 years after intervention

Flexion before intervention

Flexion 2 weeks after intervention

Flexion 4 weeks after intervention

Flexion 8 weeks after intervention

Flexion 6 months after intervention

Flexion 2 years after intervention

Extension before intervention

Extension 2 weeks after intervention
Extension 4 weeks after intervention
Extension 8 weeks after intervention
Extension 6 months after intervention
Extension 2 years after intervention
External rotation before intervention
External Rotation 2 weeks after intervention
External Rotation 4 weeks after intervention
External Rotation 8 weeks after intervention
External Rotation 6 months after intervention
External Rotation 2 years after intervention
Internal rotation before intervention
Internal Rotation 2 weeks after intervention
Internal Rotation 4 weeks after intervention
Internal Rotation 8 weeks after intervention
Internal Rotation 6 months after intervention
Internal Rotation 2 years after intervention

91.84 + 14.04 93.78 £6.49
128.7 + 13.6 101.5+11.8
139 + 14.7 114+ 12.8
154.56 + 14.71 129.80 + 15.6
166.5 + 15.4 142.80 £ 12.4
168.6 + 16.7 166.56 + 16.7
94.19 + 16.43 96.28 + 14.8
118.8 + 14.6 104.6 £ 13.8
136.9 + 13.8 118.4 +12.4
151.66 + 13.38 134.13 + 15.88
162.80 + 14.5 148.14 + 16.4
165.4 + 13.2 155.15 + 14.4
44.0+£8.2 411 +9.6
55.6 £ 9.7 523194
57.6 + 8.6 54.6 £ 8.4
585+75 56.5+9.2
588+ 74 576+ 78
58.6+6.3 58.4+72
29.91 £5.65 29.47 +4.33
48.2+ 13.3 41.6 + 15.6
60.6+12.4 48.6 + 15.6
785+ 4.8 71.2+4.0
83.6+7.6 81.5+8.8
86.7 £ 6.4 85.8+7.8
27.06 +4.4 23.81+£2.02
51.4+4.8 39.4+4.4
56.5+4.6 46.8 + 6.6
74.4+3.8 68.1+5.8
81.6+72 80.1+8.3
84.5+6.2 83.8+72

Table 4. Oxford shoulder score

Ultrasound Guided Hydrodilatation

Fluoroscopy Guided Hydrodilatation

OSS before intervention 245+ 4.8 222+4.4
0SS 2 weeks after intervention 342+6.4 27.3+7.8
0SS 4 weeks after intervention 39.2+1.7 335+4.1
OSS 8 weeks after intervention 40.4+£2.3 38.4+84
0SS 6 months after intervention 446+ 7.2 428 +6.8
OSS 2 years after intervention 48.4+6.4 478 +5.8

tis, decreasing the progression of fibrosis and
shortening the course of the illness [21]. With
statistical significance (P < 0.05), several meta-
analyses have shown that both intra-articular
steroid injection and distension offer clinically
significant advantages over placebo in short-
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term pain relief [22-24]. Additionally, it was
demonstrated that distension offers additional
medium-term benefits in external rotation and
abduction (P < 0.05) over intra-articular steroid
injection [25]. Capsular distension is supposed
to work by stretching or rupturing the joint cap-
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sule, which increases glenohumeral mobility
[26]. According to Rizk et al., the primary mech-
anism by which hydrodilatation reduces pain is
by rupturing the capsule, which lessens the
strain on the pain receptors in the capsule and
periosteal attachments [20]. Additionally,
intrinsic and extrinsic factors may contribute to
the recovery of the frozen shoulder following
hydrodilatation therapy. One potential intrinsic
mechanism is that the myofibroblast activity is
promoted by the elevated glycosaminoglycan
concentration seen in the frozen shoulder joint
capsule, which is reversed by the joint disten-
sion [27].

Due to the diffusion of the steroid away from its
target site, improper placement of the steroid
may only produce a partial response. Thirty-
four patients with shoulder discomfort were
evaluated in 2012 by Ogul et al. for the preci-
sion of US-guided needle placement. They veri-
fied the accuracy by injecting gadolinium and
discovered that all injections carried out under
the guidance of ultrasound were placed cor-
rectly in the glenohumeral joint in 100% of the
cases [28]. Similar research by Cicak et al. in
1992 yielded 100% accuracy in needle place-
ment when employing ultrasonic guidance [29].
In 2015, Aly et al. conducted a systematic
review covering 13 studies. They claimed that
when all efficacy parameters were taken into
account, such as improvements in pain, func-
tion, and range of motion (ROM) of the joint,
US-guided injections produced noticeably bet-
ter results than blind injections in short-term
follow-ups for all shoulder injections, including
those in the GHJ, subacromial bursa, biceps
tendon sheath, and acromioclavicular joint
[30]. Only 42% of glenohumeral joint injections
were correctly administered when given blind,
according to Eustace et al. There was also a
positive correlation between clinical outcomes
and accurately placed injections [31]. Earlier
research has revealed that compared to the
blind technique, the US-guided technique had a
greater success rate for intraarticular injection
[8]. Direct real-time needle imaging, as it pierc-
es the skin and enters the target site, is possi-
ble with ultrasound-guided injections. As a
result, we might infer that the precise intra-
articular injection of the drug may have signifi-
cantly influenced the treatment outcomes we
saw in the present trial.

An incidental skin dose of a typical chest X-ray
is 15 mR (milliroentgen). In contrast, the typical
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incidental skin dosage during a one-minute flu-
oroscopic interventional operation is 1-10 R
(Roentgen) with a 2 R per minute ray, equiva-
lent to a radiological exposure of 130 times
that of a chest radiograph [32]. Thus, a proce-
dure without risk of radiological exposure is
preferred. When clinically possible, guided gle-
nohumeral joint injection using ultrasound may
be the preferred method since it ensures the
correct needle positioning and drug delivery
while posing no radiation risk to the patient or
practitioner [33].

In a systematic review conducted by Soh et al.
in 2011, patients who had US-guided injections
saw significantly more significant improve-
ments in joint function and discomfort six
weeks after the injection. In our study, there
was a significant improvement in pain reduc-
tion in both groups. The anti-inflammatory
effect of triamcinolone could have caused this.
The US-guided group improved more quickly
than the Fluoroscopy group during the first four
weeks of treatment, but there were no further
significant differences between the two groups
thereafter until the end of the study. This could
be due to the accuracy of injection achieved by
US guidance.

The degree of ROM improvement following cap-
sular distension is an important indicator that
can be utilized to assess the treatment’s effi-
cacy. The limitation of motion in patients with
adhesive capsulitis is prominent in external
rotation followed by abduction, internal rota-
tion, and flexion [5]. Forward flexion and inter-
nal rotation greatly improved after capsular
distension, according to Park and Hwang [34],
whereas forward flexion, abduction, and exter-
nal rotation all showed the same favorable
effects, according to Choi et al. [35]. Forward
flexion and abduction were also greatly
improved, according to Kim et al. [36]. According
to Bae et al., there was no statistically signifi-
cant difference between the two groups for for-
ward flexion, abduction, and external rotation
for hydrodilatation that was done either by
ultrasound or fluoroscopy. However, the im-
provements in each group were significant [37].
In our study, we observed improvement in ROM
in both groups after hydrodilatation, and
improvement in the abduction and external
rotation was much more significant (P < 0.001)
in first 4 weeks in the US guided group. The
improvement in ROM was maintained on long-
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term follow-up (mean 24 months), with 45 out
of 64 (70.3%) reporting a normal or near nor-
mal ROM.

Adhesive capsulitis has been linked to diabetes
mellitus. Diabetic patients have poor results
after treatment, according to Pollock et al. [38].
In our series, there were 25 diabetic individuals
with primary shoulder capsulitis. These individ-
uals presented with more severe pain. Although
less than non-diabetics, the improvement in
range of motion was not significantly different
from patients without diabetes.

Using ultrasound imaging requires skKill; those
who are doing the process may not be accurate
and may take longer, which could have a poorer
result. When performing sonographic capsular
distension, accessing the full view of the cap-
sule, as in fluoroscopy, is difficult. Ultrasound
imaging, in particular, demands additional
resources (trained personnel, imaging equip-
ment, etc.) and places a greater financial bur-
den on the patient. However, its appropriate
use can reduce healthcare expenditures and
prove to be cost-effective in the long term.
Therefore, even though ultrasound-guided
shoulder injections have better accuracy than
fluoroscopic-guided injections, a switch to ultra-
sound would require a gradual transition to
ensure that practitioners are skilled with the
technology.

Our study has several limitations; firstly, a radi-
ologist performed ultrasound-guided injec-
tions, and the fluoroscopic guided injections
were performed by an orthopedic surgeon. So,
two different interventionists performed the
procedure in the two groups. Another limitation
is the small sample size in our study. For more
conclusive recognition of the utility of the
US-guided technique, additional studies in mul-
tiple centers comparing fluoroscopy with
US-guided injections, with the former per-
formed by experienced clinicians and the latter
performed by experienced radiologists, are
advised. These studies should have larger sam-
ple sizes and longer follow-ups.

Conclusion

Compared to the fluoroscopy technique, we dis-
covered that the US-guided technique for intra-
articular injection for patients with adhesive
capsulitis provided a quicker pain reduction
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and a larger improvement in range of motion
and overall shoulder functions. Therefore, we
believe that the US-guided injection technique
can be a helpful treatment option that leads to
earlier improvements in patients with adhesive
capsulitis.
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