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Abstract

Background: To assess subclinical involvement of shoulder joints in patients with rheumatoid arthritis (RA) by
using musculoskeletal ultrasound (MSUS) and detect their predictors.

Results: We found 75% of the patients have subclinical ultrasound changes in their shoulder joints where 65% of
the patient’s shoulders are affected. About 57.5% of the shoulder joints showed peri-articular structural changes by
ultrasound, while the articular changes were 36.9% with the most frequent one being supraspinatus tendinopathy
(43.12%) followed by subacromial-subdeltoid bursitis [total (31.87%), effusion (16.87%), and synovial hypertrophy
(15%)], supraspinatus tendon partial tear (30.62%), and long head of biceps tenosynovitis (effusion only) (28.75%),
while the least frequencies were glenohumeral joint erosion (11.25%) and synovitis (12.5%). Older age and longer
disease duration were significant predictors for the peri-articular changes with p value < 0.5, while high disease
activity, seropositive rheumatoid factor, and long disease duration were significant predictors for the articular
changes with p value < 0.5.

Conclusion: Although shoulders were clinically silent in RA patients, we found a high percentage of subclinical
abnormalities detected by MSUS, which were more predominant in the peri-articular structures. MSUS is a simple
and non-invasive technique that can be used to detect RA shoulder subclinical affection.
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Background
Rheumatoid arthritis (RA) is a progressive inflammatory
autoimmune disease with articular and systemic effects.
The exact cause is unknown, but genetic and environ-
mental factors are contributory. Although some patients
have mild self-limited disease, many experience joint
destruction, severe physical disability, and multiple co-
morbidities [1]. RA involves the shoulder and is usually
manifested by tenderness, pain, and limitation of move-
ment, but few percent of RA patients have clinically
detectable tenderness and swelling [2]. Considering the
importance of early treatment in RA patients before the

damage occurrence, musculoskeletal ultrasonography
(MSUS) has an important role in detecting abnormalities
in rheumatoid shoulder to achieve low disease status
and eventually remission. It is proven to be a valid tool
in the assessment of inflammatory arthritis, including
RA and more sensitive than clinical examination in such
joints [3].

Methods
Patients
This study was carried out in Rheumatology and Rehabilita-
tion Departments, Faculty of Medicine, Zagazig University
Hospitals, on 80 patients (58 females and 22 males) with
RA diagnosed according to 2010 American College of
Rheumatology/European League Against Rheumatism
(ACR/EULAR) classification criteria for RA [4].
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Written informed consent was obtained from patients
for their study participation. The study was approved by
the local ethical committee of Zagazig University
Hospitals.

Exclusion criteria
Patients with other inflammatory autoimmune diseases,
clinically evident shoulder affection (by history and clin-
ical shoulder examination), and history of shoulder sur-
gery, trauma, infection, fracture, or malignancy were
excluded from the study

Type of study: observational cross-sectional study
Data collection
All patients were subjected to full history taking, clinical
examination, and especially full shoulder joint examin-
ation with special tests for shoulder joint and laboratory
investigations including complete blood count, erythro-
cyte sedimentation rate (ESR) [5], C reactive protein
(CRP), rheumatoid factor (RF), and anti-cyclic citrulli-
nated peptide (anti-CCP) antibodies [6].. RA disease ac-
tivity was evaluated by 28-joint count disease activity
score (DAS-28 score) [7].

Shoulder examination
Inspection for swelling or deformity, palpation for ten-
derness and warmth, range of motion both active and
passive, and special tests for shoulder joint peri-articular
structure affection such as Neer’s test for impingement
syndrome, Hawkin’s test for supraspinatous tendinitis,
drop arm test for rotator cuff tear, lift-off test for subsca-
pularis tendon tear, empty can test for supraspinatous
tendon tear, and Speed’s and Yergason’s tests for long
head of biceps tenosynovitis were done.

Ultrasonography
MSUS was done to all patients at the musculoskeletal
unit of the department by one rheumatologist trained in
MSUS who was blind to the clinical and laboratory data
of the patients. Ultrasound was done by both (gray scale
and power Doppler) using high frequency superficial
ultrasound probe by Hitachi Aloka F37 ultrasound device
with a linear probe frequency (10–18) MHz transducer.
MSUS (patient position and standard scans) are done ac-
cording to the European League Against Rheumatism
(EULAR) guidelines for MSUS examination [8]. The fol-
lowing anatomical areas were scanned in both shoulder
joints (right and left): glenohumeral joint, acromioclavicu-
lar joint, biceps tendon, subacromial subdeltoid (SASD)
bursa, and rotator cuff tendons (supraspinatus, subscapu-
laris, infraspinatus, and teres minor). Structural pathology
is defined according to the outcome measures in rheuma-
tology clinical trials (OMERACT) definitions of pathology
in MSUS [9], in which:

Synovial hypertrophy (synovitis) is defined as abnor-
mal hypoechoic (relative to subdermal fat, but some-
times may be isoechoic or hyperechoic) intraarticular
tissue that is nondisplaceable and poorly compress-
ible and which may exhibit Doppler signal.
Synovial effusion is defined as abnormal hypoechoic
or anechoic (relative to subdermal fat, but sometimes
may be isoechoic or hyperechoic) intraarticular
material that is displaceable and compressible, but
does not exhibit Doppler signal.
Tenosynovitis is defined as hypoechoic or anechoic
thickened tissue with or without fluid within the
tendon sheath, which is seen in 2 perpendicular
planes and which may exhibit Doppler signal.
Erosion is defined as an intraarticular discontinuity of
the bone surface that is visible in 2 perpendicular
planes.
Osteophyte is defined as linear bony outcropping
adjacent to the joint.
Bursitis is defined as an increase of hypoechoic fluid
and/or tissue depending on its nature within the
bursa and may show Doppler signals
Tendinopathy is thickened/thinned and heterogenous,
with loss of the normal fibrillar echopattern (architec-
tural distortion)
Tendon tear is defined as hypoechoic area within the
tendon at both planes at the articular/bursal surface or
intrasubstance.

Statistical analysis
All data were collected, tabulated, and statistically ana-
lyzed using SPSS 20.0 for windows (SPSS Inc., Chicago,
IL, USA). Quantitative data were expressed as the mean
± SD and qualitative data were expressed as absolute fre-
quencies (number) and relative frequencies (percentage).
Student’s t test was used to compare between two
groups of normally distributed variables. Mann-Whitney
test was used to compare between two groups of non-
parametric variables. Percent of categorical variables was
compared using chi-square test or Fisher’s exact test
when appropriate. Multiple regression was used for de-
tecting predicting factors for a dependant variable on
several independent variables. All tests were two-sided. p
value < 0.05 was considered statistically significant (S); ≥
0.05 was considered statistically insignificant (NS).

Results
The demographic data of RA patients is shown in (Table 1).
Frequency of subclinical MSUS lesions in RA patients and
their shoulder joints are presented in Table 2. The total
MSUS lesions were present in 75% of RA patients, articular
lesions were present in 52.5%, and peri-articular were
present in 68.8%, while the total MSUS lesions were present
in 65% of RA shoulders, articular lesions were present in

Alian et al. Egyptian Rheumatology and Rehabilitation            (2020) 47:8 Page 2 of 9



36.9%, and peri-articular were present in 57.5% of shoulders
(not all 60 patients affected had bilateral shoulder lesions
but only 44 (73.3) had bilateral and 16 (26.6) had unilateral
affection so the total shoulder joint affections are not double
the number of total patients affected). The frequency of
subclinical MSUS lesion sub-types in RA shoulder
joints is seen in Fig. 1 with the most frequent lesion be-
ing supraspinatus tendinopathy (43.12%) followed by
SASDs bursitis [total (31.87%), effusion (16.87%), and
synovial hypertrophy (15%)], and then the supraspina-
tus tendon partial tear (30.62%) and long head of biceps
tenosynovitis (effusion only not synovial hypertrophy)
(28.75%), while the subscapularis tendinopathy was
14.37% and subscapularis tendon partial tear was
9.37%. The articular changes of the shoulder joint were
in the following order: acromioclavicular joint synovitis
(26.87%), acromioclavicular joint osteophyte (23.75%),
glenohumeral joint synovitis (12.5%) [total (12.5%), ef-
fusion (7.5%), synovial hypertrophy (5%)], and gleno-
humeral joint erosion (11.25%) (Figs. 2, 3, and 4).
The association between peri-articular and articular

subclinical MSUS shoulder joint lesions in RA patients
and their disease characteristics are shown in Tables 3
and 4. There was a significant association between peri-
articular subclinical US lesions and both older age and
longer disease duration and comorbidity (Table 3). Also,
there was a significant association between articular

subclinical MSUS lesions and positive RF, DAS-28 score,
and disease duration (Table 5).
The significant predictors for both peri-articular and ar-

ticular subclinical shoulder joint changes by MSUS in RA
patients are shown in Table 5 where older age and longer
disease duration were significant predictors for peri-
articular changes, while RF positive, longer disease duration,
and higher DAS-28 scores (moderate and severe activity)
were significant predictors for articular changes.

Discussion
MSUS is a widely accepted imaging technique in both
clinical practice and in rheumatology research to visualize
joints and soft tissues. This procedure has several benefits
such as the absence of side effects, speed of realization,
sensitivity for detecting erosions, and availability in a rou-
tine practice [10]. The objectives of our study were to as-
sess the prevalence and types of subclinical MSUS lesions
of both shoulder joints in RA patients and their predictors.
We found that more than half of the patients (75%) have
subclinical MSUS changes in their clinically silent (in-
active) shoulder joints where 65% of the patient’s shoul-
ders are affected, and this is higher than the recently
reported data in a study of healthy subjects done by Iga-
nocci et al. [11] in which the MSUS changes were present
in 28.9% of the normal shoulders. At the same time, we
agree with the study done by Naranjo et al. [12] in which
they found that the total MSUS changes in 67 painless RA
shoulders were 52%.
The most frequent MSUS changes of the shoulder

joint in our RA population were in the peri-articular
structures and not in the articular one. Our study goes
in agreement with many studies done on both painless
and painful RA shoulders as regards the higher percent-
age of the peri-articular changes. We found that supras-
pinatus tendinopathy was the most frequent MSUS
change which was present in 43.12% of our patient’s
shoulders and also subscapularis tendinopathy was
present in 14.37%. This percentage is higher than the
average percent present in the normal population in
Iganocci et al.’s study [11], in which the supraspinatus
tendinopathy percentage was 20.6%, but we agree in this
high percentage with a study done by Fuda et al. [13] on
40 RA patients in which the rotator cuff tendinopathy

Table 1 Demographic data of RA patients

Items RA patients (n = 80)

No. (%)

Age (years) Mean ± SD 43.0 ± 13.1

Range 20–70

Sex Female, N (%) 58 (72.5%)

Male, N (%) 22 (27.5%)

Occupation Not working, N (%) 14 (17.5%)

Working, N (%) 66 (82.5%)

Disease duration Mean ± SD 3.45 ± 1.6

Range 1–7

Smoking No, N (%) (100%)

Yes, N (%) 0

Table 2 Frequency of subclinical MSUS lesions in RA patients and their shoulder joints

Subclinical ultrasound shoulder lesions RA patients (80)
No. (%)

Subclinical ultrasound shoulder lesions RA shoulder joints (160)
No. (%)

Total lesions 60 (75.0) Total lesions 104(65.0)

Articular lesions 42 (52.5) Articular lesions 59(36.9)

Peri-articular lesions 55 (68.8) Peri-articular lesions 92(57.5)

Unilateral lesions 16 (26.6) Right shoulder lesions 54(51.9)

Bilateral lesions 44 (73.3) Left shoulder lesions 50(48.0)
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Fig. 1 Bar chart showing the peri-articular and articular subclinical ultrasonography subtype changes in RA shoulder joints. Articular lesions are
ACJ synovitis, ACJ osteophyte, GHJ synovitis (GHJ, SH, and GHJ effusion), and GHJ erosion), while peri-articular lesions are Sup TD, Sup tear, Sub
TD, Sub tear, biceps TS, and SASD bursitis; Sup TD, supraspinatous tindinopathy; sup, supraspinatous; sub TD, subscapularis tendinopathy; sub,
subscapularis; TS, tenosynovitis; SASD, subacromial subdeltoid; ACJ, acromioclavicular joint; GHJ, glenohumeral joint; SH, synovial hypertrophy

Fig. 2 Left supraspinatus tendinopathy. a Longitudinal view. b Transverse view of the left supraspinatous tendon of the left shoulder joint.
Arrows showed architectural distortion with loss of the normal fibrillar echopattern
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was present in 45% of the shoulders, although this study
was done on active painful shoulders only. As regards
the SASD bursitis, we found that 31.78% of our patient’s
shoulders showed SASD bursitis with 16.87% effusion
and 15% synovial hypertrophy, and also this is higher
than the percentage of SASD bursitis present in the nor-
mal population in Iganocci et al.’s study [11], in which
they found that SASD bursitis effusion was present in
11.3% and synovial hypertrophy was present in 2.1%. But

also, we still agree regarding the findings with many
studies like the study done by Elbinoune et al. [14] in
which they evaluated 37 RA patients with painful and
painless shoulder joints and found that SASD bursitis
was present in 37.8% of the patient’s shoulders; another
study agreed with us which was done by Stegbauer et al.
[10] on painful shoulders in 99 RA patients, and they
found that SASD bursitis was present in (35%) of the
shoulders; also another study on painful shoulders in 44

Fig. 3 Right biceptal tenosynovitis. a Longitudinal view. b Transverse view of the right long head of biceps tendon of the right shoulder joint.
Asterisks showed the tendon fibers, arrows showed synovial hypertrophy, and arrow heads showed effusion around the tendon inside its
synovial sheath

Fig. 4 Left subdeltoid bursitis. Longitudinal view of the left rotator cuff of the left shoulder joint. arrows showed hypoechoic area inside the
subdeltoid bursa (synovial hypertrophy)
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RA patients done by Mohamed et al. [15] in which they
found that SASD bursitis was present in 43.75% of
shoulder joints. The smallest percent of SASD bursitis
effusion was present in a study done by Kim et al. [16]
on 30 RA patients with 25 non-painful shoulders and 35
painful shoulders and was present in 4% and 14.3%, re-
spectively, and this discrepancy in SASD bursitis per-
centage may be due to a large number of patients in our
study with higher percentage of comorbidities (63.7%)
mainly diabetes mellitus which may cause peri-articular
shoulder changes. As regards the rotator cuff tears, we
found in our population a relatively higher percentage of
partial thickness tear in supraspinatus tendon (30.7%),
while subscapularis tendon partial thickness tear was
9.6%. Also, these results were still higher than the nor-
mal values in Iganocci's et al.’s [11] study in which the
supraspinatus tendon partial tear was 7.9% in young age
and 8.3% in old age, but also our results are in agree-
ment with Ruta et al.’s [17] study in which the rotator
cuff partial tear percentage was 35% and also Alasaarela
and Alasaarela’s [18] study in which the supraspinatus
tendon changes were present in 33% of painful shoulders.

On the other hand, our percentage of partial rotator cuff
tear was higher than the other studies like Kim et al. [16]
which was 20% in subscapularis tendon and 16% in supras-
pinatus tendon in both painful and non-painful shoulders.
Also, in Stegbauer et al.’s [10] study, it was 15% in painful
shoulders, and in Sakellariou et al.’s [14 ] study, it was 11%
in both tender and non-tender joints. We can explain our
high percent of rotator cuff tears by that our patients had a
large number of manual workers (farmers) which may
cause traumatic tears and also the high frequency probe (18
MHz) of the apparatus we used.
As regards the long head of biceps tenosynovitis, our

patients showed 28.75% effusion in bicepital sheath. Like
the previous findings, this was higher than the normal
percentage present in Iganocci et al.’s [11] study in
which the long head of biceps tenosynovitis (effusion)
was 16.5%, and we agreed in this finding with a study
that was done by Kim et al. [16] in which the biceps ten-
don effusion was present in 36% of non-painful shoulder
joints; also in a study done by Stegbauer et al. [10], the
biceps tenosynovitis was seen in 35% of painful shoul-
ders, in Coari et al.’s [19] study, the percentage of biceps

Table 3 Association between peri-articular subclinical ultrasound shoulder joint lesions in RA patients and their demographic,
clinical and treatment parameters

Rheumatoid patients RA patients (80) p

With periarticular lesions, N (%) Without peri-articular lesions, N (%) χ2

Sex Female 41 (70.7) 17 (29.3) 58 0.54

Male 14 (63.6) 8 (36.4) 22

Occupation Non manual worker 8 6 14 0.3

Manual worker 47 16 66

Co-morbidity Yes 14 (93.3) 1 (6.7) 15 0.04*

No 41 (63.1) 24 (36.9) 65

RF + ve 45 (72.5) 17 (27.5) 62 0.27

− ve 10 (55.5) 8 (44.5) 18

Anti-CCP + ve 36 (70.5) 15 (29.5) 51 0.82

− ve 19 (65.5) 10 (34.5) 29

NSAID Yes 28 (68.3) 13 (31.7) 41 0.9

No 27 (69.2) 12 (30.8) 39

Steroid Yes 51 (69) 23 (31) 74 0.73

No 4 (66.6) 2 (33.4) 6

Age (years) Mean ± SD 49 ± 9 29 ± 8.5 U 0.001*

ESR Mean ± SD 36 ± 23 34 ± 17 U 0.95

Disease duration (years) Mean ± SD 4 ± 1.5 2.2 ± 1.2 U 0.001*

CRP Mean ± SD 7.6 ± 4.2 7.8 ± 3.6 U 0.6

DAS-28 Mild 4 (40) 6 (60) 10 0.054

Moderate 44 (75.8) 14 (24.2) 58

Severe 7 (58.4) 5 (41.6) 12

ESR erythrocyte sedimentation rate, CRP C-reactive protein, RF rheumatoid factor, anti-CCP anti-cyclic citrullinated peptide antibodies, DAS-28 score 28-joint count
disease activity score, NSAID non-steroidal anti-inflammatory drugs, U Mann-Whitney test, χ2 chi-square test
*Added values are significant at p < 0.05
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effusion was 32.2%, and in Ruta et al. [17], it was 23.3%
of painful shoulders, while it was lower than our result
in Naranjo et al.’s [12] study in which it was 9% in pain-
less shoulders. Other studies showed a higher percentage
of biceps tenosynovitis in their population as in the

study done by Sanja and Mirjana [20] in which it was
81.8% and in Fuda et al. [13] which was 52.5%; and in
the study of Alasaarela and Alasaarela [18], the percent-
age was 57%, and this higher percent may be due to that
their findings were done on painful shoulders.

Table 4 Association between articular subclinical ultrasound shoulder joint lesions in RA patients and their demographic, clinical,
and treatment parameters

Rheumatoid patients RA patients (80) p

With articular lesions, No (%) Without articular lesions, No (%) χ2

Sex Female 28 (48.3) 30 (51.7) 58 0.22

Male 14 (63.6) 8 (36.4) 22

Occupation Non-manual worker 8 6 14 0.7

Manual worker 34 32 66

Co-morbidity Yes 9 (60) 6 (40) 15 0.71

No 33 (50.7) 32 (49.3) 65

RF + ve 41 (66.2) 21 (33.8) 62 0.0002*

− ve 1 (5.5) 17 (94.5) 18

Anticcp + ve 31 (60.7) 20 (39.3) 51 0.08

− ve 11 (38) 18 (62) 29

NSAID Yes 20 (49) 21 (51) 41 0.5

No 22 (56.4) 17 (43.6) 39

Steroid Yes 39 (52.7) 35 (47.3) 74 0.76

No 3 (50) 3 (50) 6

Age (years) Mean ± SD 42. ± 10 43.8 ± 16 U 0.6

ESR Mean ± SD 38 ± 26 33 ± 16 U 0.6

Disease duration (years) Mean ± SD 4 ± 1.5 2.8 ± 1.6 U 0.001*

CRP Mean ± SD 8.3 ± 4.5 7 ± 3.4 U 0.25

DAS-28 Mild 1 (10) 9 (90) 10 0.0006*

Moderate 30 (51.7) 28 (48.3) 58

Severe 11 (91.6) 1 (8.4) 12

ESR erythrocyte sedimentation rate, CRP C-reactive protein, RF rheumatoid factor, anti-CCP anti-cyclic citrullinated peptide antibodies, DAS-28 score 28-joint count
disease activity score, NSAID non-steroidal anti-inflammatory drugs, U Mann-Whitney test; χ2 chi-square test
*Added values are significant at p < 0.05

Table 5 Logistic regression for predicting variables for both articular and peri-articular subclinical US shoulder joint changes in RA
patients

Variables P(sig) Lower limit of 95%CI Odds ratio Upper limit of 95%CI

Articular

RF positive 0.006* 3.6 84.58 1994

Duration 0.018* 1.1 1.9 3.1

DAS28 mild
DAS28 moderate
DAS28 severe 0.038* 1.16 14.5 181

0.000* 9.8 144 2113

Peri-Articular

Duration (years) 0.004* 1.4 4 10

Comorbidity 0.07 0.85 7.8 72

Age 0.0001* 1.1 1.3 1.5

CI confidence interval subclinical shoulder affection, RF rheumatoid factor, DAS28 28-joint count disease activity score
*Added values are significant at p < 0.05
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In general, we have a lower percentage of articular
MSUS changes in our study, and this may be due to that
we study subclinical shoulders and not clinically active
joints and our population has relatively smaller disease
duration in comparison to other studies.
We found that synovitis in acromioclavicular joint was

26.87%, while the glenohumeral joint synovitis was
12.5% [7.5% effusion and 5% synovial hypertrophy]; also
we found that the percentage of degenerative osteo-
phytes in acromioclavicular joint was 23.75%, while the
percentage of erosion in glenohumeral joint was 12.5%.
These findings are still slightly higher than the normal
percent present in healthy subjects in the study done by
Iganocci et al. [11], in which the acromioclavicular joint
effusion was 25.7% and the acromioclavicular joint
osteophyte was 23.7%, while glenohumeral joint effusion
was 2.6%, (glenohumeral joint and acromioclavicular
joint) synovial hypertrophy was zero, and glenohumeral
joint erosion was also zero. These findings are in agree-
ment with the studies done on both painless and painful
shoulders like Naranjo et al.’s [12] study, in which the
glenohumeral joint effusion was 12% and glenohumeral
joint erosion was 16% in painless joints; also Kim et al.’s
[16] study found glenohumeral joint erosion in 8% and
glenohumeral joint effusion in 20% of painless shoulders,
while Sakellariou et al.’s [21] study found that glenohum-
eral joint involvement was present in 14%, humeral head
erosion in 25%, and acromioclavicular joint synovitis in
26.87% of both painful and painless shoulders, while stud-
ies done on painful shoulders only showed higher percent-
age than ours; like in Fuda et al.’s [13] study, they found
glenohumeral joint synovitis in 45% and glenohumeral
joint erosion in 52.5%, and in Mohammed et al.’s [15]
study, the glenohumeral joint synovitis was present in
93.7% and erosions in 29.2% of the patient's shoulders.
When we studied the association between subclinical
MSUS changes and the patient’s characteristics, we found
that the peri-articular changes were statistically signifi-
cantly associated with older age, increased comorbidities
present in RA patients, and longer disease durations, but
comorbidities are not significant as a predictor for these
changes, while the factors associated with and predicted
for articular changes were high disease activity, long dis-
ease duration, and seropositive RF. We agree in these find-
ings with the following studies done on the clinically
affected shoulders in RA patients. In a study on shoulder
joints in 37 RA patients by Elbinoune et al. [14], they
found that the MSUS changes in shoulder joints were as-
sociated with advanced age and found that MSUS inflam-
matory findings in anterior recess of glenohumeral joint
were linked to a higher level of rheumatoid factor and the
SASDs bursitis was not associated nor with a high disease
activity, nor with elevated ESR or CRP. Also, a study by
Sakellariou et al. [21] found that patients with MSUS

inflammatory involvement had longer median disease dur-
ation, RF positive, higher disease activity, and higher acute
phase reactants. A study also done by Fuda et al. [13]
found a significant relation between MSUS-detected ero-
sion in RA patients and disease duration and RF level as
the erosion is a destructive process, and this may explain
the cause of a small number of erosion in our study as our
patients have relatively small disease duration.

Conclusion
Although clinically silent shoulders in RA patients, we
found a high percentage of subclinical abnormalities de-
tected by MSUS examination. These changes were more
predominant in the peri-articular structure of the shoul-
der joints than in the articular structure with confirm-
ation of the finding of power Doppler as an indicator of
active joint inflammation as we did not find any power
Doppler activity in our population. Older age and longer
disease duration were significant predictors for the peri-
articular changes while high disease activity, seropositive
RF, and longer disease duration were significant predic-
tors for the articular changes. So clinical examination of
RA shoulders is not conclusive in all patients and MSUS
is a simple and non-invasive technique which can be
used to detect subclinical affection in those patients.
From the results of our present study, we can recom-
mend to do routine regular ultrasonography examin-
ation of both shoulder joints in all patients with RA even
if asymptomatic as this will help in early detection of the
changes, to alarm the patients with RA about the im-
portance of early treatment to prevent further complica-
tions and to achieve remission.
The limitation of our study is the small number and

absence of a comparison control group so further stud-
ies on larger cohort of RA patients with longer disease
duration and variable risk factors compared to appar-
ently healthy people to show more structure damaging
subclinical ultrasonography changes in both shoulder
joints and to show the effect of subclinical shoulder le-
sions on functional impairment and quality of life in RA
patients. It should be noted that articular changes could
be a predisposing factor for the development of peri-
articular changes as they definitely cause disordered bio-
mechanics of the shoulder joint complex.
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