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ABSTRACT

Objectives: This study aims to investigate whether the treatment outcomes of patients with a clinical diagnosis of adhesive capsulitis (AC)
and magnetic resonance imaging (MRI) findings consistent with AC undergoing physical therapy (PT) differs to those with AC in the

absence of these MRI findings.

Patients and methods: Between January 2012 and October 2012, a total of 30 patients (8 males, 22 females; mean age 55.6+12.1 years;
range, 35 to 85 years) with a clinical diagnosis of AC underwent MRI of the index shoulder. The MRI scans were evaluated for findings
associated with AC: intensity of the inferior glenohumeral ligament (IGHL) and rotator interval (RI). All patients received a total of
15 sessions of PT: hot pack, transcutaneous electrical nerve stimulation, ultrasound, and shoulder exercises. The patients were assessed for
shoulder range of motion (ROM) using the Visual Analog Scale (VAS) for shoulder pain, Quick Disabilities of the Arm Shoulder and Hand
(Q-DASH), and Health Assessment Questionnaire (HAQ) prior to and following completion of PT.

Results: Of the patients, 21 had no MRI findings consistent with AC (Group 1), nine patients had changes in the IGHL and/or
RI characteristic of AC (Group 2). In both groups, there was a significant improvement in active and passive shoulder ROM and VAS
scores for shoulder pain at rest (Group 1: p<0.001, Group 2: p=0.017) with movement (Group 1: p<0.001, Group 2: p=0.007) and at night
(Group 1: p<0.001, Group 2: p=0.012) following PT. However, there was no significant inter-group difference in scores. Similar findings

were recorded for Q-DASH and HAQ.

Conclusion: Based on these study findings, the presence of characteristic MRI findings of AC with a clinical diagnosis do not predict

clinical response to physical therapy.

Keywords: Adhesive capsulitis, frozen shoulder, physical therapy modality.

Adhesive capsulitis (AC) of the shoulder is a
progressive pain syndrome accompanied by decreased
active and passive range of motion (ROM) of the
glenohumeral joint."? Adhesive capsulitis has an
incidence of 2 to 5%, affecting women more than
men and is more commonly seen in the 50 to 70
age group.?* Adhesive capsulitis may be idiopathic
or may occur secondary to surgery or trauma
and is associated with diabetes, thyroid disease,

cerebrovascular disease, autoimmune disease, and
Dupuytren’s contracture.” Although the exact
pathophysiological process resulting in AC still
remains unknown, several histochemical studies
have revealed an underlying synovial inflammation,
subsequently followed by capsular hypertrophy and
reactive fibrosis.”!

The initial clinical diagnosis of AC is characterized
by gradual onset of progressive shoulder pain and
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limited ROM which resolves over time. The four
stages of the disease reflect this and are comprised
of the pre-freezing (0-3 months with limited ROM
and pain with active and passive movement), freezing
(further limited ROM and chronic pain with active
and passive movement at 3-9 months), frozen (severe
stiffness, minimal pain for 9-15 months), and thawing
(progressive improvement in ROM with minimal
pain) stages.!*!!

As AC is a clinical diagnosis, imaging is not
mandatory. However, imaging is important in
ruling out differential diagnoses such as rotator
cuff impingement, calcific tendinitis, osteoarthrosis,
and inflammatory arthritis."? Magnetic resonance
imaging (MRI) is a non-invasive, practical choice of
imaging for AC often preferred in clinical practice.
Although AC remains a clinical diagnosis, according
to recent literature, the characteristic signs of AC
on MRI can be summarized as the presence of
thickening of the coracohumeral ligament (CHL),
axillary pouch and rotator interval (RI) joint capsule
with a diminished subcoracoid fat triangle."® Despite
this, a study on characteristic MRI findings and
clinical impairment in patients with idiopathic AC of
the shoulder has shown no correlation between these
two variables."!

In the early stages of disease, physical therapy (PT)
is the first-line treatment.’™ and can be combined
with physical modalities such as ultrasound,
transcutaneous electrical nerve stimulation (TENS),
short-wave diathermy, low-level laser therapy, and
hydrotherapy to ease pain and increase ROM.[
The study by Leung and Cheing!"” showed that the
addition of deep heat to stretching exercises in the
treatment of AC produced a greater improvement
in pain relief, and a better performance in activities
of daily living and shoulder ROM, compared to
superficial heating. Another study has shown that PT
is of most benefit in at least stage two of AC, as the
pain is often too severe to permit stretching, ROM
and other rehabilitation exercises in stage one of the
clinical progression.!¥l

Considering recent findings showing that
characteristic MRI findings in AC do not correlate
with the clinical picture, in the present study, we
aimed to investigate whether the clinical outcomes of
patients with a clinical diagnosis of AC and typical
MRI findings undergoing PT differed to those with AC
in the absence of these MRI findings and to determine
whether characteristic MRI findings of AC could
predict responses to PT.
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PATIENTS AND METHODS

A total of 30 consecutive patients
(8 males, 22 females; mean age 55.6+12.1 years;
range, 35to 85years) who wereadmitted to the Physical
Medicine and Rehabilitation (PMR) outpatient
clinic of Bagkent University Ankara Hospital with
complaints of unilateral shoulder pain and fulfilled
the inclusion and exclusion criteria between January
2012 and October 2012 were included in the study.
Inclusion criteria were as follows: unilateral shoulder
pain with reduced shoulder ROM in the painful
shoulder; and examination findings consistent
with the pre-freezing and freezing stages of AC.
Exclusion criteria were as follows: contraindications
to PT such as the presence of an infection, tumor,
uncontrolled hypertension and diabetes, advanced
heart or lung disease; contraindications to MRI
such as the presence of a cardiac pacemaker,
incompatible metallic prosthesis, or claustrophobia;
the presence of shoulder dislocation/subluxation, full
thickness rotator cuff tear, labral lesion on shoulder
MRI hemiplegia; pregnancy; and intra-articular
or subacromial corticosteroid injections to the
ipsilateral shoulder within the past three months.
Dataincluding age, sex, occupation, level of education,
time since onset of symptoms, and past medical
history were recorded. Posture, cervical spine and
bilateral shoulders were examined. On shoulder
examination, active and passive ROM were measured
using a goniometer. Shoulder abduction, flexion, and
internal and external rotation (with the shoulder
abducted to 90° and the elbow flexed to 90°) were
measured in the supine position, while shoulder
extension was measured with the patient lying
face down. Finally, a neurological examination of
the upper extremities was performed. All patients
were examined by a single PMR specialist prior to
treatment and MRI and at the end of the treatment
program. Written informed consent was obtained
from each patient. The study protocol was approved
by the Bagkent University Institutional Review Board
and Ethics Committee. The study was conducted in
accordance with the principles of the Declaration of
Helsinki.

Magnetic Resonance Imaging of the shoulder

After the initial clinical diagnosis of AC was made,
the patient underwent MRI (Siemens Magnetom
Avanto 1.5T; Siemens AG, Erlangen, Germany) of the
symptomatic shoulder. Imaging included T1-weighted
turbo spin echo (TSE) and TSE proton density (Pd)
frequency selected fat saturation (FS) sequences in
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the axial plane, TSE Pd FS and T2-weighted TSE FS
sequences in the coronal plane and T1-weighted TSE
and T2-weighted TSE Pd sequences in the sagittal plane.

The MRI was evaluated for findings associated
with AC such as thickening and increased intensity
of the inferior glenohumeral ligament (IGHL) and
RI. The RI is the tendinous triangular space bound
by the superior border of the subscapularis inferiorly,
the anterior border of the supraspinatus tendon
superiorly and the base of the coracoid process
medially and contains the long head of the biceps
tendon (LHBT). The roof of the RI is formed by
the CHL, superior glenohumeral ligament (SGHL)
and the RI capsule.” The MRI findings were also
evaluated with regards to rotator cuff tears, labral
lesions, bicipital tendinitis, and periarticular soft
tissue and bone pathology. All MRI scans were
evaluated by a single radiologist with a special
interest in musculoskeletal radiology.

Interventions

A total of 15 sessions (5 consecutive sessions per
week lasting 1 h each) of hot pack therapy (heated
to 71 to 74°C for 20 min), TENS (at a frequency
of 100 Hz, intensity adjusted to the patient’s
tolerability for a total of 20 min) and ultrasound
(1 MHz, 1.5 watt/cm? for a total of 5 min) were
applied to the anterior, posterior and lateral aspects
of the affected shoulder. This was followed by a
20-min session of passive stretching, and passive
and active assistive ROM exercises of the shoulder.
The patients were also educated for Codman!™”
(pendulum), finger ladder, and active shoulder
stretching exercises and were asked to repeat two or
three times daily in their own time. The treatment
was provided by a single physiotherapist with at
least 10 years of experience in treating patients with
shoulder pathology. The physiotherapist was blinded
to the pre- and post-treatment patient evaluation
and shoulder MRI findings.

Outcome measures

The primary outcome measure was shoulder pain
at rest, with movement and at night measured using
a Visual Analog Scale (VAS). The VAS provides a
subjective, visual pain score from 0-100 mm scored
by the patient where 0 mm is no pain and 100 mm the
worst pain imaginable.

The Quick Disabilities of the Arm Shoulder
and Hand (Q-DASH) is an outcome measure of
physical function and symptoms related to upper
limb musculoskeletal disorders.?”’ The Q-DASH is
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comprised of 11 questions based on activities of daily
living (ADLs), social/work activities, levels of pain,
and sleep quality. Each item is given a score from one
to five and the formula: [(total score/n)-1] x 25 used
to calculate a score between 0 and 100. Higher scores
indicate greater symptom severity.

The Health Assessment Questionnaire (HAQ)
was initially developed in 1978 by Bruce and
Fries®! to evaluate physical disability in rheumatoid
arthritis patients. Later on, it was used to determine
physical disability in a number of degenerative joint
diseases.?! The HAQ consists of eight sections each
containing 20 items based on ADLs. Each item is
given a score between zero and three (0: no difficulty
in performing task, 3: cannot perform task). The
highest score in each section determines the overall
score for that section. The mean score of the eight
sections determines the total HAQ score and ranges
from zero to three.

All outcome measures were evaluated before the
onset of treatment and at the end of the treatment
program by a single PMR specialist who was blinded
to the shoulder MRI findings.

Statistical analysis

By taking 30 individuals, with an effect size of
0.5 and Type I error rate as 0.05 and 95% confidence
interval (CI), the achieved power of this study is
0.83.22 When this study was commenced, there was no
prior similar study on which to base a power analysis.
Articles on the adequate sample size in initial studies
suggest a sample size of between 10 and 30 patients.”*!
Therefore, a sample size between 10 to 30 patients per
group was required.

Statistical analysis was performed using the SPSS
version 11.5 software (SPSS Inc., Chicago, IL, USA).
The normal spread of the variables was evaluated
analytically using the Shapiro-Wilk test. Categorical
variables were expressed in number and percentage,
while continuous variables were expressed in mean +
standard deviation (SD) or median (min-max). For the
comparison of the mean and median values between
the groups, the Student’s t-test and Mann-Whitney U
test were used, respectively. Nominal variables were
analyzed using the chi-square and Fisher's exact tests.
The intra-group differences in pre- and post-treatment
outcome measures were evaluated using the Wilcoxon
test. The Spearman correlation analysis was performed
to evaluate the associations between patient age, time
since disease onset, and change in outcome measure
values. A two-sided p value of <0.05 was considered
statistically significant.
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TABLE 1
Demographic and clinical characteristics of patients

n % Mean+SD Median Range

Mean age (year) 55.6+12.1 35-85
Sex

Male 8 26.7

Female 22 73.3
Occupation

Unemployed 16 53.3

Civil servant 7 23.3

Retired 3 10.0

Other 4 13.3
Symptom duration (month) 4.5 3-48
Right shoulder 14 46.7
Shoulder trauma 13 433
Shoulder injection 6 20
Diabetes mellitus 6 20
Hypertension 16 53.3
Hyperlipidemia 5 16.7
Ischemic heart disease 4 13.3
Thyroid disease 4 13.3
SD: Standard deviation.

RESULTS

Baseline demographic and clinical characteristics
of patient groups are given in Table 1. The MRI
findings revealed thickening and increased intensity
of the IGHL in nine (30%) patients and an increase
in soft tissue signal intensity at the RI in five (16.7%)
patients. A total of nine patients had MRI findings
consistent with AC. Pathological MRI findings are
summarized in Table 2. A history of shoulder trauma
was more common in those without MRI findings
consistent with AC (57.1%), compared to those with

TABLE 2
Pathological findings of shoulder MRI (n=30)

Findings n %
Change in RI signal intensity 5 16.7
IGHL thickening and increase in signal intensity 9 30
Adhesive capsulitis joint hypertrophy 19 63.3
Degenerative changes of humeral head 21 70.0
Tendinosis 25 83.3
Partial rotator cuff tear 14 46.7
Bursal effusion 24 80.0
MRI: Magnetic resonance imaging; RI: Rotator interval; IGHL: Inferior
glenohumeral ligament.

MRI findings consistent with AC (11.1%) (p=0.04)
(Table 3). There was no significant difference in the
other demographic and clinical findings of those with
MRI findings consistent with AC (change in RI signal
intensity and thickening of IGHL), compared to those
without (Table 3).

Pre-and post-treatment ROM values for those
without MRI findings consistent with AC (Group 1,
n=21) and those with positive MRI findings consistent
with AC (Group 2, n=9) are shown in Table 4. In
both groups, there was a significant improvement
in post-treatment active and passive ROM in all
directions (p<0.05). However, there was no significant
inter-group difference in ROM in any direction after
the treatment (p>0.05).

In both groups, there was a significant
improvement in the VAS scores for shoulder pain
at rest (Group 1: p<0.001, Group 2: p=0.017) with
movement (Group 1: p<0.001, Group 2: p=0.007)
and at night (Group 1: p<0.001, Group 2: p=0.012)
following PT (Table 5). However, there was no
significant inter-group difference in the VAS scores
for shoulder pain at rest (p=0.1), with movement
(p=0.5) and at night (p=0.9).

In both groups, there was a significant
improvement in the HAQ scores (Group 1: p<0.001,
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TABLE 3

Demographic and clinical findings of those without MRI findings consistent with AC (Group 1) and those with
positive MRI findings consistent with AC (Group 2)

Group 1 (n=21) Group 2 (n=9)
n %  Mean+SD Median Range n %  Mean+SD Median Range n

Age (year) 54.6+12.7 58.0+11.0 0.5
Sex 0.0

Male 3 14.3 5 55.6

Female 18 857 4 44.4
Time since symptom onset (month) 6 3-48 4 3-24 0.4
Right shoulder 11 524 3 33.3 0.4
History of shoulder trauma 12 571 1 11.1 0.04
SD: Standard deviation; Group 1: No MRI findings of inferior glenohumeral ligament thickness or change in rotator interval signal intensity; Group 2: Positive MRI findings of
inferior glenohumeral ligament thickness or change in rotator interval signal intensity.

TABLE 4
Pre- and post-treatment shoulder ROM in patient groups

Pre-treatment ROM® Post-treatment ROM® Change in ROM®
Shoulder movement Median Range Median Range p* Median Range pt
Active abduction 0.3
Group 1 120 50-150 160 90-175 <0.001 30 5-80
Group 2 100 90-140 150 110-170 <0.007 30 20-60
Active flexion 0.4
Group 1 120 50-150 170 100-180 <0.001 30 5-90
Group 2 120 80-150 160 100-180 0.008 40 20-60
Active extension 0.6
Group 1 40 30-50 55 40-60 <0.001 15 10-30
Group 2 30 30-40 50 40-60 0.007 15 5-20
Active internal rotation 0.2
Group 1 30 15-60 60 30-75 <0.001 20 5-40
Group 2 30 20-40 50 40-70 0.007 30 10-40
Active external rotation 0.6
Group 1 30 15-60 60 30-75 <0.001 20 5-50
Group 2 30 30-40 50 40-70 0.007 20 10-40
Passive abduction 0.3
Group 1 130 70-160 170 90-180 <0.001 30 10-80
Group 2 110 100-150 170 120-180 0.008 35 15-80
Passive flexion 0.8
Group 1 130 90-160 175 110-180 <0.001 30 10-80
Group 2 140 90-160 180 100-180 0.008 30 10-80
Passive extension 0.9
Group 1 45 35-60 60 45-60 <0.001 10 0-25
Group 2 45 35-50 60 45-60 0.007 10 10-20
Passive internal rotation 0.5
Group 1 40 20-70 70 35-80 <0.001 20 10-45
Group 2 35 30-45 70 50-80 0.007 30 15-40
Passive external rotation 0.9
Group 1 40 20-70 70 35-80 <0.001 20 10-50
Group 2 40 35-45 60 45-80 0.007 20 10-40
ROM: Range of motion; * Intra-group p value. p<0.025 was statistically significant, after a Bonferroni correction; 1 Inter-group p value; Group 1: No magnetic resonance imaging
findings of inferior glenohumeral ligament thickness or change in rotator interval signal intensity; Group 2: Magnetic resonance imaging findings of inferior glenohumeral
ligament thickness or change in rotator interval signal intensity.
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TABLE 5
Pre- and post-treatment VAS score for shoulder pain in patient groups
Pre-treatment VAS Post-treatment VAS Change in VAS score

Outcome measure Median Range Median Range p* Median Range pt
Shoulder pain at rest 0.1

Group 1 5 1-10 1 0-6 <0.001 -2 -10 - -1

Group 2 2 1-5 1 0-4 0.017 -1 -25-0
Shoulder pain with movement 0.5

Group 1 8 3-10 4 1-8 <0.001 -3 -9-0

Group 2 7 4-10 2 1-8 0.007 -3 -7 --1.5
Shoulder pain at night 0.9

Group 1 8 2-10 3 0-8 <0.001 -4 -9-10

Group 2 6 3-10 2 0-10 0.012 -3 -9-0
VAS: Visual Analog Scale; *Intra-group p value. p<0.025 was statistically significant, after a Bonferroni correction; f Inter-group p value; Group 1: No MRI findings of inferior
glenohumeral ligament thickness or change in rotator interval signal intensity; Group 2: MRI findings of inferior glenohumeral ligament thickness or change in rotator interval
signal intensity.

TABLE 6
Pre- and post-treatment HAQ and Q-DASH scores in patient groups

Pre-treatment score ~ Post-treatment score Change in score
Mean+SD Mean+SD p* Mean+SD pt

HAQ 0.4

Group 1 1.6+0.6 1.0+0.5 <0.001 -0.6+0.4

Group 2 1.0+0.4 0.5+0.4 <0.001 -0.5+0.3
Q-DASH 0.2

Group 1 63.1+£18.6 38.6+18.7 <0.001 -24.5%15.0

Group 2 38.6x17.0 22.2421.0 0.003 -16.4+12.0
HAQ: Health Assessment Questionnaire; Q-DASH: Quick Disabilities of the Arm Shoulder and Hand; * Intra-group p value. p<0.025 was statistically
significant, after a Bonferroni correction; + Inter-group p value; Group 1: No MRI findings of inferior glenohumeral ligament thickness or change
in rotator interval signal intensity; Group 2: MRI findings of inferior glenohumeral ligament thickness or change in rotator interval signal intensity.

TABLE 7
Correlation between patient age, time since disease onset, and improvement in outcome measures

following physical therapy

Age (year) Time since symptom onset (month)

r value p* r value p
Active shoulder abduction 0.07 0.7 0.03 0.9
Active shoulder flexion 0.1 0.5 0.1 0.6
Active shoulder extension -0.2 0.2 -0.02 0.9
Active shoulder internal rotation -0.1 0.5 0.3 0.1
Active shoulder external rotation -0.09 0.6 0.4 0.03
Passive shoulder abduction -0.06 0.8 0.01 1.0
Passive shoulder flexion 0.06 0.7 -0.1 0.6
Passive shoulder extension -0.08 0.7 -0.3 0.06
Passive shoulder internal rotation -0.2 0.3 0.3 0.08
Passive shoulder external rotation -0.2 0.4 0.4 0.02
VAS for shoulder pain at rest -0.3 0.1 -0.2 0.3
VAS for shoulder pain with movement -0.3 0.07 -0.3 0.1
VAS for shoulder pain at night -0.2 0.2 -0.4 0.02
HAQ -0.2 0.3 -0.2 0.2
Quick DASH -0.5 0.01 -0.3 0.06
r value: Change in value; * p<0.05 was statistically significant; HAQ: Health Assessment Questionnaire; Q-DASH: Quick Disabilities of the Arm
Shoulder and Hand
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Group 2: <0.001) with PT. However, there was no
significant inter-group difference in the HAQ scores
(p=0.4) (Table 6). Equally, in both groups, there
was a significant improvement in the Q-DASH
scores (Group 1: p<0.001, Group 2: p=0.003) with
PT. However, there was no significant inter-group
difference in the Q-DASH scores (p=0.2) (Table 6).

There was an inverse relationship between age and
Q-DASH scores following treatment; as the age of the
patient increased, there was a greater reduction in the
Q-DASH scores (r= -0.5, p=0.01) (Table 7). There was
a direct correlation between the duration of symptoms
and active and passive external rotation (p=0.03 and
p=0.02, respectively). There was an inverse correlation
between the duration of symptoms and VAS for
shoulder pain at night (r=-0.4, p=0.02). Therefore,
those with a longer duration of symptoms obtained
a greater improvement in active and passive shoulder
external rotation with treatment and their shoulder
pain at night reduced significantly.

DISCUSSION

The diagnosis of shoulder AC has traditionally
been made based on clinical findings. In more recent
years, shoulder MRI has been used as an adjunct to
clinical diagnosis and recent studies have suggested
that MRI can be used in the clinical staging of
AC.24 In the light of these data, the present study
investigated the predictive value of MRI findings
consistent with AC for the clinical outcome of PT.
In this study, both those with and without MRI
findings consistent with AC showed a significant
improvement in active and passive ROM, VAS
for shoulder pain, HAQ, and Q-DASH. However,
inter-group differences were not significant. This
suggests that patients with a clinical diagnosis of
AC benefit from PT, regardless of whether or not
shoulder MRI findings also support the diagnosis.
In addition, these results suggest that MRI findings
consistent with a diagnosis of shoulder AC do not
predict treatment outcomes with regards to pain,
shoulder movement, functionality, and quality of
life. When the correlation between patient age, time
since disease onset, and improvement in outcome
measures following PT was analyzed, disability of
the arm shoulder and hand reduced more in the
older patients who received PT. The natural clinical
progression of AC over time with PT may have
contributed to the findings of a direct correlation
between longevity of symptoms and increased ROM
and reduction in shoulder pain at night.
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In this study, thickening and increased intensity of
the IGHL and rotator interval RI were evaluated due
to their association with AC based on the findings of
previous studies. In a study, Gondim Teixeira et al.?"
compared shoulder MRIs of 34 patients with a clinical
diagnosis of AC with those of an age-matched control
group with no signs of AC. The T2 hyperintensity of
the IGHL showed a high sensitivity (85.3 to 88.2%)
and specificity (88.2%) for the diagnosis of AC with an
excellent interobserver reliability (k=0.85). Similarly,
in the study by Lefevre-Colau et al.,?® in which MRI
findings of AC shoulders were compared to pain-free
contralateral shoulders, the interobserver reliability of
assessment of the RI was deemed acceptable.

The study by Park et al.' investigated the
correlation between characteristic shoulder MRI
findings consistent with AC and clinical impairment
in patients with idiopathic AC. The authors found
no correlation between thickness of the axillary
recess, CHL and enhanced portion of the RCI and
shoulder pain, active and passive shoulder ROM,
and Constant-Murley score. In contrast, a very
recent study by Chellathurai et al.?¥ found that
particularly thickening of the anterior band of
IGHL was significantly correlated with the clinical
staging of AC with the distribution of edema of IGHL
and pericapsular edema also showing significant
correlation. The authors of the study showed the
difference in findings to Park et al’s!™! study down to
the fact that they did not evaluate the anterior band of
IGHL and concluded that MRI could be useful in both
evaluating and predicting the clinical staging of AC.

Previous studies have shown that often other
shoulder pathologies such as tendinosis, subdeltoid
subacromial bursitis, partial and total rotator cuff tears
are found to accompany AC on evaluation of shoulder
MRILP73% In the present study, AC joint hypertrophy,
degenerative changes of humeral head, tendinosis,
partial rotator cuff tear, and bursal effusions were
present in 43.7 to 86.3% of patients. The presence of
such pathologies in addition to findings associated
with AC may have been one reason why MRI findings
did not seem to predict the outcome of treatment; the
presence of other pathologies would also affect the
response to treatment. However, this situation is a
reflection of the clinical reality; more often than not,
patients with clinical findings consistent with AC will
also have other shoulder joint pathologies which may
also influence PT outcomes. Presence of concomitant
pathologies rather than AC alone maybe one reason
why MRI did not seem to predict the outcome of
treatment.
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To the best of our knowledge, this is the first,
prospective study investigating the prognostic value
of MRI in the treatment of AC with PT in the
literature. In this study, we attempted to provide a
holistic evaluation of treatment outcome by measuring
ROM, and questioning shoulder pain, functionality,
and quality of life. The study limitations included:
(i) the presence of other shoulder pathologies on MRI;
(i1) MRI evaluation by a single radiologist; (iii) lack
of imaging of the contralateral shoulder as a control;
(iv) the relatively small sample size; and (v) the small
number of patients with MRI findings consistent
with AC. Future studies may include a more detailed
analysis of MRI findings including edema of the IGHL
in the humeral and glenoid portions of the axillary
pouch, anterior and posterior pericapsular edema,
obliteration of the fat in the subcoracoid triangle to
identify the correlation between such positive findings
and treatment outcomes. Furthermore, outcomes of a
PT program based on the MRI clinical staging of AC
can be compared with the outcomes of a PT program
based on clinical findings.

In conclusion, our study results suggest that MRI
of the shoulder can be used to rule out the differential
diagnoses of AC. However, the presence of pathological
findings of IGHL and RI, which support a clinical
diagnosis of AC, do not predict outcomes of treatment
of AC with PT.
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