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ABSTRACT

Introduction: We evaluated the factors influ-
encing the duration of significant pain reduc-
tion after conservative management for
adhesive capsulitis (AC).
Methods: Follow-up for 6–8 months was per-
formed with 141 patients with AC who experi-
enced significant pain reduction after
treatment. Clinical and demographic factors,
numeric rating scale (NRS) scores, and shoulder
range of motion (ROM) were collected and
assessed pretreatment (T0), at 5 weeks post-
treatment (T1), and at 6–8 months post-treat-
ment (T2). Patients were divided into successful
(n = 96) and unsuccessful (n = 45) NRS groups
according to the degree of pain reduction at T2.
We assessed post-treatment NRS and ROM
improvement scores within each group and

compared these parameters between the two
groups.
Results: Significant NRS and ROM improve-
ments were achieved in all patients who par-
ticipated in our study. The unsuccessful NRS
group demonstrated a lack of significant
improvement in abduction at T1 and T2. All T1
and shoulder ROM measurements among the
unsuccessful NRS group were significantly
smaller than those among the successful NRS
group.
Conclusions: Failure to achieve a significant
improvement in abduction angle after conser-
vative management of AC was significantly
associated with pain recurrence.
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Key Summary Points

We investigated the parameters that might
determine the longevity of significant
pain reduction maintenance after
conservative management for adhesive
capsulitis (AC).

The patients who experienced symptom
recurrence 6 to 8 months after completing
the 5 weeks of scheduled treatment for the
initial pain relief showed significantly
lower improvement in range of motion
(ROM), especially in the abduction angle.

This study demonstrated that the patients
with thyroid disease were significantly
related to unsuccessful pain control
maintenance 6-8 months after treatment.

Failure to significantly improve shoulder
ROM, especially abduction angle, after
conservative treatment was significantly
associated with pain recurrence 6–8
months after treatment in patients with
AC.

INTRODUCTION

Adhesive capsulitis (AC) is one of the most
common disorders affecting the glenohumeral
joint. The main clinical manifestations of AC,
pain and limited range of motion (ROM), are
caused by the thickening of the glenohumeral
and coracohumeral ligaments, capsular adhe-
sion, glenohumeral joint contracture, and sub-
sequent reduction of the glenohumeral joint
volume [1, 2]. Histologically, this capsular con-
tracture is characterized by fibroblast prolifera-
tion and patchy depositions of type III collagen,
synovial thickening, and loss of axillary recess
with the absence of inflammatory infiltrates
[3, 4].

Treatment modalities, including physical
therapy, manual therapy, ROM exercise, and
intraarticular injection, have been implemented

for pain control and restricted ROM improve-
ment. While a large portion of patients with AC
may achieve significant pain control and ROM
improvement, there are clinical failures despite
various conservative treatments. In a study that
included a comprehensive survey of shoulder
specialists, 22.5% of the respondents said
that[10% of the patients with AC did not
respond to conservative treatment [5]. Even
patients who have achieved significant pain
control sometimes develop persistent or resid-
ual ROM restrictions. Moreover, the recurrences
of the symptoms after the initial clinical success
have been reported by most patients. These
untoward phenomena have brought up crucial
doubts or controversy about conditions that
might be related to (or lead to) these recurrences
of pain after initial control among shoulder
specialists. Steroid injection was one of the
popularly used conservative treatment meth-
ods. These recurrences also necessitate repeated
steroid injections, increasing the probability
that side effects related to steroids will occur [6].

With this regard, this analysis seeks the
parameters that might determine the longevity
of significant pain reduction maintenance after
conservative management for AC.

METHODS

Patients

Baseline information, including age, gender,
main lesion side (left or right), presence of dia-
betes mellitus, thyroid disease, rotator cuff dis-
ease, numeric rating scale (NRS), and shoulder
ROM, were retrospectively collected between
January 2022 and May 2022 from the selected
141 patients who were diagnosed with AC,
obtained significant pain reduction (50% or
more reduction compared with pretreatment)
after 5 weeks of conservative treatments and
could be followed up at 6–8 months after com-
pletion of the treatment. The diagnosis of AC
was determined by painful and limited ROM of
the shoulder joint for at least 1 month [7].
Limited shoulder ROM was described as a 25%
or more reduction in ROM in abduction, flex-
ion, and external rotation measured by a
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goniometer for the diagnosis of AC [2]. This
study did not include the data of patients with
traumatic shoulder conditions affecting shoul-
der ROM, inflammatory joint disease, full-
thickness rotator cuff tendon tear using ultra-
sonography, or history of surgery [8]. This study
was approved by the Investigational Review
Board (IRB) of Wooridul Spine Hospital (2022-
03-WSH-002), which waived the requirement
for written informed consent owing to the ret-
rospective nature of the study. The Helsinki
Declaration was adhered to in this study.

Treatment

The treatment lasted 5 weeks. Passive ROM
exercise, with physical therapies, including heat
and electrical therapy, was performed for
30 min twice weekly. Each patient was taught to
perform active ROM exercise with ten repeti-
tions thrice daily.2

The intraarticular injection was administered
while the patient was in supine position, with
the arm adducted and internally rotated. First,
the skin was anesthetized with lidocaine, and
then a 21-gauge spinal needle, 2.5–3 inches
long, was directed into the shoulder joint space
via an anterior approach under fluoroscopic
guidance. Approximately 1 cc of contrast was
injected to confirm the proper location of the
needle inside the joint, followed by an injection
of 40 mg triamcinolone (1 cc) and 0.5% lido-
caine (5 cc) [9] (Fig. 1). The repeated intraartic-
ular injections were administered at 1 to 2-week
intervals under C-arm fluoroscopy until a con-
ceivable pain reduction was achieved [9, 10].

Clinical Evaluation

Pain score was calculated using NRS, ranging
from 0 (no pain) to 10 (worst possible pain)
based on the degree of pain experienced in the
previous week.

Passive ROM was measured with a
goniometer while the patient was sitting
upright on a chair. Abduction, flexion, and
external rotation angle were measured, with the
patients asked to relax as much as possible and
the examiner pressing down on the clavicle and

scapula using one hand to eliminate scapular
movement during ROM measurement. For
flexion and abduction angle measurement, the
examiner moved the patient’s arm in sagittal
and coronal planes from arm adduction posture
with the elbow joint extended [10, 11]. The
external rotation angle was measured with the
shoulder fully adducted, 90� elbow flexion, and
neutral position of the forearm. Internal rota-
tion angle could not be measured with a
goniometer because most patients could not
accomplish a 90� abduction, which is manda-
tory for an accurate internal rotation angle
measurement [12].

NRS and passive ROM were assessed at pre-
treatment (baseline, T0), at the end of 5 weeks
of the treatment sessions (T1), and 6–8 months
after the completion of treatment (T2).

Patients were divided into successful (n = 96)
and unsuccessful (n = 45) groups according to
the degree of pain reduction at the T2 time-
point. Pain reduction of C 50% compared to
the initial pain was considered successful. We
compared the clinical and demographic data of
the two groups at the T0 and T1 to identify the
related factor that might affect the significant
pain reduction maintenance at the T2
timepoint.

Fig. 1 Contrast spreading and needle position during
glenohumeral intraarticular injection under fluoroscopic
guidance
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Statistical Analysis

Statistical analysis was performed using the SPSS
Version 14.0 statistical package (SPSS Inc., Chi-
cago, IL, USA). The paired t test was used to
evaluate the significance of NRS reduction and
ROM improvement at the T1 and T2 compared
to the T0 in the total population and the suc-
cessful and unsuccessful pain reduction groups.
The proportions of gender, main lesion side,
number of injections, and association of dia-
betes, thyroid disease, and rotator cuff disease
were compared between the successful and
unsuccessful groups using the Chi-square test.
Comparison of age, pain duration, and NRS and
shoulder ROM at the T1 and T2 between the
successful and unsuccessful groups were con-
ducted with the student t test. p\ 0.05 was
considered to be statistically significant.

RESULTS

NRS and Shoulder ROM at T0, T1, and T2
in the Total Population, the Successful
NRS Group, and the Unsuccessful NRS
Group

Significant NRS reduction and increased ROMs
for flexion, abduction, and external rotation
were achieved in all patients who participated
in our study at the T1 and T2 compared to the
T0 timepoint. Similarly, in the successful group,
significant NRS reduction and increase in ROMs
for flexion, abduction, and external rotation
were observed at T1 and T2 compared to T0
(p\ 0.001). However, NRS for the unsuccessful
group at the T2 timepoint showed a lack of
significant difference from the T0, while NRS at
T1 was significantly reduced from the T0
(p\ 0.001). For the ROM of the shoulder, it was
observed that the abduction angle, unlikely for
the flexion (p\0.001 at T1 & T2) and external
rotation angle (p\0.001 at T1 & p = 0.033 at
the T2), lacked significant improvement both at
the T1 and T2 timepoints compared to the T0
(Table 1).

Demographic Data, NRS, and Shoulder
ROM at the T0, T1, and T2 and Between
the Successful NRS and the Unsuccessful
NRS Group

No significant difference was observed in age,
pain duration, proportion in gender, main side
of the lesion, number of injections, and associ-
ation of diabetes mellitus and rotator cuff dis-
ease using ultrasonography. However, the
unsuccessful NRS group prevailed with thyroid
disease in a significantly higher proportion than
the successful NRS group (p = 0.004).

The baseline NRS and every shoulder ROMs
at the T0 timepoint were not significantly dif-
ferent between the groups. The NRS at the T1
timepoint also lacked a significant difference
between the groups, but the unsuccessful group
showed significantly higher NRS than the suc-
cessful group at the T2 timepoint. Every shoul-
der ROMs of the unsuccessful NRS group were
significantly smaller and restricted than the
successful group at the T1 and T2 timepoints
(p\ 0.001) (Table 2).

DISCUSSION

Treatments of patients with AC aim at both
pain reduction and shoulder ROM improve-
ment. The patients who experienced symptom
recurrence 6 to 8 months after completing the
5 weeks of scheduled treatment for the initial
pain relief showed significantly lower improve-
ment in ROM, especially in the abduction
angle. This has suggested that significant
improvement of ROM, especially in abduction
angle, might be a crucial target of the treatment
for the sake of pain control and could be a
determining factor to warrant the pain reduc-
tion effect maintenance.

Previous studies have reported the clinical
implication of significant shoulder ROM recov-
ery. Adding hydro-dilatation to intraarticular
steroid injection to facilitate shoulder ROM
restoration produced the clinical benefits of
more efficient pain control [13–16]. These
improvements of ROM acquired by hydro-dis-
tension helped to maintain the pain reduction
successfully for up to 24 weeks for the patients
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who were refractory to physical therapy and
intraarticular steroid injection [17]. The study
demonstrated that distension arthrography
successfully led to a lower rate of AC recurrence.
The higher distension volume showed a more
dose-dependent correlation with the lower
recurrence rates independent of capsule rupture
or steroid dosage [18]. These results have indi-
cated that the more successful clinical benefits
might not be restricted to merely anti-inflam-
matory or pain-reducing efficacy but are closely
related to a more aggressive release of capsular
stiffness, manifested as improving ROM
limitation.

Limitation of shoulder ROM, especially dur-
ing the passive abduction maneuver, might be

correlated with the volume of the glenohumeral
capsule and thus can be a good diagnostic
indicator for shoulder AC using arthrography
[10]. Capsular stiffness of the glenohumeral
joint significantly correlates with the limitation
of the shoulder ROM, especially toward the
abduction and external rotation directions [8].
According to these studies, abduction or exter-
nal rotation angle was more closely related to
the capsular tightness or contracture, a primary
characteristic of AC than the other shoulder
ROM. Moreover, a clinical study comparing the
pain score and ROM between the capsular pre-
served and capsular rupture groups, verified
during the distension arthrography, reported
that the capsular preserved group had a lower

Table 1 Comparison of NRS and shoulder ROM at T0, T1, and T2 in total population, successful NRS group, and
unsuccessful NRS group

Total population p Successful NRS group p Unsuccessful NRS group p

NRS

T0 7.27 ± 0.89 7.29 ± 0.93 7.22 ± 0.79

T1 1.32 ± 0.71 \ 0.001a,b 1.32 ± 0.7 \ 0.001a,b 1.31 ± 0.73 \ 0.001a,b

T2 3.21 ± 2.86 \ 0.001a,c 1.33 ± 0.74 \ 0.001a,c 7.22 ± 0.82 1.000c

Flexion

T0 106.06 ± 21.49 105.26 ± 22.84 107.78 ± 18.39

T1 152.23 ± 15.52 \ 0.001a,b 156.67 ± 9.37 \ 0.001a,b 142.78 ± 21.04 \ 0.001a,b

T2 149.89 ± 21.68 \ 0.001a,c 158.18 ± 10.57 \ 0.001a,c 132.22 ± 28.03 \ 0.001a,c

Abduction

T0 69.36 ± 22.2 69.06 ± 24.54 70 ± 16.34

T1 130.39 ± 36.95 \ 0.001a,b 152.81 ± 11 \ 0.001a,b 82.56 ± 25.42 0.067b

T2 127.48 ± 40.5 \ 0.001a,c 153.13 ± 13.52 \ 0.001a,c 72.78 ± 18.17 0.271c

External rotation

T0 20.14 ± 7.93 20.05 ± 9.3 20.33 ± 3.6

T1 49.72 ± 18.16 \ 0.001a,b 59.01 ± 12.37 \ 0.001a,b 29.89 ± 11.36 \ 0.001a,b

T2 47.13 ± 19.79 \ 0.001a,c 58.65 ± 11.95 \ 0.001a,c 22.56 ± 5.5 0.033a,c

NRS numeric rating scale, T0 at pretreatment, T1 at the time of finishing 5 weeks treatment sessions, T2 at 6–8 months
after completion of treatment
ap\ 0.05
bp score means statistical significance of paired t test between T0 and T1
cp score means statistical significance of paired t test between T0 and T2
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Table 2 Demographic data, NRS, and shoulder ROM at T0, T1, and T2 and between successful NRS and unsuccessful
NRS group

Successful NRS group Unsuccessful NRS group p
(N = 96) (N = 45)

Age 55.71 ± 10.39 52.73 ± 6.8 0.082

Gender

Male 32 17 0.705

Female 64 28

Main lesion side

Right 48 27 0.283

Left 48 18

Diabetes mellitus

Absent 56 33 0.095

Present 40 12

Thyroid disease

Absent 90 34 0.004*

Present 6 11

Rotator cuff disease

Absent 29 15 0.702

Present 67 30

Duration of pain (months) 5.03 ± 1.74 5.29 ± 1.18 0.369

Number of injections 2.79 ± 0.72 2.76 ± 0.71 0.965

NRS at T0 7.29 ± 0.93 7.22 ± 0.79 0.666

Flexion at T0 105.26 ± 22.84 107.78 ± 18.39 0.519

Abduction at T0 69.06 ± 24.54 70 ± 16.34 0.816

External rotation at T0 20.05 ± 9.3 20.33 ± 3.6 0.845

NRS at T1 1.32 ± 0.7 1.31 ± 0.73 0.927

Flexion at T1 156.67 ± 9.37 142.78 ± 21.04 \ 0.001*

Abduction at T1 152.81 ± 11 82.56 ± 25.42 \ 0.001*

External rotation at T1 59.01 ± 12.37 29.89 ± 11.36 \ 0.001*

NRS at T2 1.33 ± 0.74 7.22 ± 0.82 \ 0.001*

Flexion at T2 158.18 ± 10.57 132.22 ± 28.03 \ 0.001*

Abduction at T2 153.13 ± 13.52 72.78 ± 18.17 \ 0.001*
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pain score and a greater ROM improvement
during the abduction [19]. This meant that
improving the abduction ROM might be a cru-
cial factor for the effective release of AC than
the other ROMs. This was consistent with the
present results, which showed that the main
characteristic of the unsuccessful pain reduc-
tion group was a failure to acquire a significant
shoulder abduction angle after the treatment.

Despite some controversies, diabetes was
generally associated with the clinical recurrence
or poor prognosis of AC [20]. Although some
controversies are still prevailing. While one
prospective study reported equivocal successful
functional outcomes in patients with or with-
out diabetes after arthrography distension [21],
the other study found higher recurrence rates
for those comorbid with diabetes [18]. Our
study showed no correlation between diabetes
and the recurrence of pain.

Thyroid diseases, including hypo- and
hyperthyroidism, have been reported to be
associated with AC [22]. They were considered
to be a risk factor for the clinical severity and
prognostic factor of the treatment [23, 24]. This
study demonstrated that the patients with thy-
roid disease were significantly related to
unsuccessful pain control maintenance 6–-
8 months after treatment.

This study had several limitations; first, this
study was retrospective design, only patients
who could be followed up 6–8 months after the
treatment were included. However, follow-up
for longer than 6 months was not needed. Six
months was long enough to identify patients in
whom pain would recur and demonstrate that
recurrence significantly correlates with failure
to achieve sufficient shoulder ROM at 5 weeks

post-treatment. A prospective study that iden-
tifies patients initially achieving successful pain
reduction and assesses correlation between
shoulder ROM at treatment completion and
pain score change during the full follow-up
period may provide further clinically beneficial
results. Second, only pain scores and ROM were
evaluated, and functional assessment was not
conducted, which might have hindered the
proper identification of the true prognostic
factor for pain reduction maintenance in more
diverse aspects of AC.

CONCLUSIONS

In conclusion, failure to significantly improve
shoulder ROM, especially abduction angle, after
conservative treatment was significantly asso-
ciated with pain recurrence 6–8 months after
treatment in patients with AC.
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Table 2 continued

Successful NRS group Unsuccessful NRS group p
(N = 96) (N = 45)

External rotation at T2 58.65 ± 11.95 22.56 ± 5.5 \ 0.001*

NRS numeric rating scale, ROM range of motion, T0 at pretreatment, T1 at the time of finishing 5 weeks treatment
sessions, T2 at 6–8 months after completion of treatment
*p\ 0.05
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