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Abstract

Aim of the work: to assess musculoskeletal ultrasound features of painful shoulder in
spondyloarthropathies and rheumatoid arthritis patients compared with age and sex-matched
healthy controls, and to compare the findings between these two conditions. Patients and
methods: forty (40) patients were categorized in two subgroups. Twenty (20) rheumatoid
arthritis patients and twenty (20) patients of seronegative spondyloarthropathies, in addition
to forty (40) control subjects. Musculoskeletal ultrasound was done to all patients and control
subjects. Results: the patient mean age was 40.22+10.9 years. Twenty-three (23) of them were
females (57.5%) and seventeen (17) were males (42.5%). While the controls mean age were
31.65+7.25 years. Twenty-two (22) of them were females (55%) and eighteen (18) were
males (45%). ultrasound findings in study groups: The most frequent finding in RA and SpA
patients was biceps tenosynovitis followed by rotator cuff tendonitis and rotator cuff tears.
Biceps tenosynovitis and rotator cuff tendonitis were also reported in control persons. there
was a significant difference between rheumatoid arthritis and seronegative spondyloar-
thropathies patients detected in glenohumeral joint effusion. There was no significant
difference as regard physical examination between RA and SpA patients. There was no
significant relation between duration of disease & duration of shoulder pain and
ultrasonographic findings in rheumatoid arthritis patients. Conclusion: Shoulder US has
become the modality of choice for the diagnosis of rotator cuff and non-rotator cuff
pathologies, offering a high level of diagnostic specificity and sensitivity along with
significant benefits to the examiner and the patient.
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Introduction

Rheumatoid  arthritis  (RA) is an
autoimmune disease that results in a
chronic, systemic inflammatory disorder
that may affect many tissues and organs,
but principally attacks synovial joints. It
can be a disabling and painful condition,
which can lead to substantial loss of
functioning and mobility if not adequately
treated ™. Spondyloarthropathies are group
of diseases affecting the axial skeleton
(sacroilitis and spondylitis). They include
ankylosing spondylitis, reactive arthritis,
psoriatic arthritis and enteropathic arthritis.
The group often being termed specifically
seronegative  spondylarthropathies, they
have an increased incidence of HLA-B27,
as well as negative rheumatoid factor and
ANA®. Recent dynamic development of
ultrasound technology has been detected.
Consequently, ultrasound is being utilized

on a wide base in Rheumatology. With
introducing of high frequency (up to 18
MHz) linear probes, sensitive Doppler
techniques, and harmonic imaging options
and cross beams, ultrasound is used in the
initial diagnosis of rheumatic diseases,
monitoring of the effectiveness of treatment
and  confirmation  of  remission®.
Ultrasound is safe and painless, do not use
ionizing radiation (as used in x-rays), thus
there is no radiation exposure to the patient.
Because ultrasound images are captured in
real-time, they can show the structure and
movement of the body's internal organs, as
well as blood flowing through blood
vessels™. Various studies on patients with
shoulder disease in RA have demonstrated
that US is comparable to MRI in being
more sensitive than radiography in
detecting bone erosion!.
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The aim of this study is to assess
musculoskeletal ultrasound features of
painful shoulder in spondyloarthropathies
and rheumatoid arthritis patients compared
with age and sex-matched healthy controls,
and to compare the findings between these
two conditions and to assess the diagnostic
value of ultrasonography in the diagnosis of
shoulder pain in comparison to physical
examination.

Patients and methods

This cross sectional descriptive case control
study was conducted in Rheumatology and
Radiology  departments in  Fayoum
university hospital and include 2 groups.
Group 1 includes 40 patients divided into 2
subgroups: Subgroup A includes 20 patients
of rheumatoid arthritis & Subgroup B
includes 20 patients of seronegative
Spondyloarthropathies. Group 2 includes 40
healthy persons not complaining of
shoulder pain. All patients were subjected
to full history taking and clinical
examination including Shoulder
examination (Assessing active and passive
range of motion of the shoulder &
Performing 10 shoulder maneuvers which
are: Yergason's test, palm up test |,
Popeye’s sign and Speed test®, Neer’s
test® ! Hawkins’s test®®, Yocum'’s test!,
Jobe’s test™® | Patte’s test!'t), Gerber’s lift
off test™. Assessment of disease activity
by DAS28 for rheumatoid arthritis patients
and BASDAI for ankylosing spondylitis
patients. Laboratory investigations as ESR,
RF, CRP were conducted and Imaging of
shoulder joint by Plain x-ray (both A-P and
axial views of both shoulders) &
Ultrasound (US evaluation was bilaterally
performed in SPA and RA patients and in
control subjects).

Statistical Analysis

Statistical analyses were performed using
the Statistical Package for Social Sciences
Version 16.0 for Windows. Means and
standard deviations were calculated for
guantitative data, number and percent for
gualitative  variables. ~Comparison of
variables between study groups was done
using Chi-square test of significance for
gualitative variables. Independent test and
man-Whitney test for quantitative variables.
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The sensitivity and specificity were
determined on considering the "Receiver
Operating Characteristic" (ROC) curve. A
probability value of less than 0.05 was
considered statistically significant.

Results

The patient mean age was 40.22+10.9
years. Twenty-three (23) of them were
females (57.5%) and seventeen (17) were
males (42.5%). While the controls mean
age were 31.65t7.25 years. Twenty-two
(22) of them were females (55%) and
eighteen (18) were males (45%). The mean
disease duration in RA patients was 10.11
+6.17 (ranging from 3 to 25 years) while in
SpA patients was 11.5 £7.4 (ranging from 3
to 30 years). The mean duration of shoulder
pain in RA patients was 12.65 9.4
(ranging from 2 to 36 months) while in SpA
patients was 11.9 +10.5 (ranging from 2 to
36 months). Clinical examinations of the
patient groups' shows that, 11 patients (7
RA patients & 4 SpA patients) have limited
passive ROM & 28 patients (17 RA patients
& 11 SpA patents) have limited active
ROM.

Neer test was positive in 9 R.A patients and
11 SpA patients, Hawkins test positive in 4
RA & 9 SpA patients. Yocum test was
positive in 4 RA patients &7 SpA patients,
Jobe test was positive in 8 RA patients &11
SpA patients. Gerber test was positive in 3
RA patients &4 SpA patients, Patte test was
positive in 4 RA patients &5 SpA patients,
Yergason test was positive in 10 RA
patients &11 SpA patients. Palm up test
was positive in 9 RA patients &10 SpA
patients, Popeye sign was negative in all
patients, Speed test was positive in 3 RA
patients & 5 SpA patients. Laboratory
findings of patients reveals; the ESR was
positive in 16 rheumatoid arthritis patients
and 17 SpA patients while CRP was
positive in 7 rheumatoid arthritis patients
and 5 SpA patients. The RF was positive in
18 rheumatoid arthritis patients and
negative in all SpA patients. In rheumatoid
arthritis patients the 28 joint disease activity
score (DAS 28) ranged between 3.16:4.6
with a mean of 3.87£0.44. In SpA patients,
the BASDAI ranged between 1.4: 3.4 with
a mean of 3.44+0.86. Percentage of
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psoriatic arthritis patients was 19.04% (4
patients). Ultrasound findings in study
groups: The most frequent finding in RA
and SpA patients was biceps tenosynovitis
followed by rotator cuff tendonitis and
rotator cuff tears. Biceps tenosynovitis and

rotator cuff tendonitis were also reported in
control persons. As regard ultrasonographic
findings, there was a significant difference
between rheumatoid arthritis (40%) and
seronegative spondyloarthropathies patients
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effusion (with P value 0.025). There was no
significant relation between duration of
disease & duration of shoulder pain and
ultrasonographic findings in rheumatoid
arthritis patients. Median duration of
disease was significantly higher in SpA
patients with positive SSP tendinitis (12.5)
in comparison to those with negative SSP
tendinitis (4.5) (P value was 0.008). Median
duration of pain was significantly higher in
SpA patients with SA-SD bursitis (24) (P

(20%) detected

in glenohumeral

joint

value was 0.04).

Table (1): demographic characters of the cases and control groups:

Cases Control P
Age N(=40) | % N(=40) % value
< 40 years 19 47.5 26 65.0 | 0.115
> 40 21 52.5 14 35.0
Mean = SD 40.22+10.9 31.65+7.25
Sex Females 23 57.5 22 55.0 | 0.82
male 17 42.5 18 45.0
Residence Urban 10 25.0 16 40,0 | 0.152
Rural 30 75.0 24 60.0
Occupation Not Working 23 57.5 15 37.5 | 0.073
working 17 42.5 25 62.5
Table (2): physical examination of shoulder in cases:
Examination RA SpA P value
N( =20) % N( =20) %
Passive ROM 7 35% 4 20 %
Active ROM 17 85 % 11 55 %

Neer 9 45.0 10 50.0 0.75
Hawkins 4 20.0 8 40.0 0.168
Yocum 4 20.0 7 35.0 0.288

Jobe 8 40.0 10 50,0 0.525
Gerber 3 15.00 3 15.00 >0.99

Patte 4 20.0 4 20.0 >0.99

Yergason 9 50.0 10 50.0 >0.99
Palm up 9 45.0 10 50.0 0.75
Popeye 0.00 0.00 0.00 0.00
Speed 3 15.0 4 20.0 >0.99

RA= rheumatoid arthritis, SpA= seronegative spondyloarthropathies, ROM= range of motion
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Table (3): Ultrasonographic findings in study groups:
Sonar RA SpA Control
N(=20) % N(=20) % N(=40) %
Biceps tenosynovitis 16 80.0 14 70.0 4 10.0
SSP tendinitis 9 45.0 12 60.0 4 10.0
SSC tendinitis 6 30.0 7 35.0 2 5.0
ISP tendinitis 4 20.0 5 25.0 0 0.0
SSP tear 4 20.0 3 15.0 0 0.0
SSC tear 3 15.0 1 40.0 0 0.0
ISP tear 2 10.0 1 5.0 0 0.0
Osteophytes 1 5.0 2 10.0 0 0.0
AC joint effusion 10 50.0 9 45.0 0 0.0
AC joint erosion 6 30.0 5 25.0 0 0.0
GHJ effusion 8 40.0 4 20.0 2 5.0
Intratendeneous 2 10.0 6 30.0 0 0.0
calcification
Impingement 10 50.0 6 30.0 0 0.0
SA-SD bursitis 5 25.0 7 35.0 2 5.0

RA= rheumatoid arthritis, SpA= seronegative spondyloarthropathies, SSP=supraspinatus,
SSC=subscapularis, ISP=infraspinatus, ACJ= acromioclavicular joint, GHJ=glenohumeral joint,
SA-SD= subacromial subdeltoid bursitis.

Table (4): shows Comparison of ultrasonographic findings in RA and SpA patients:

RA=

UsS RA SpA P value
N(=20) % N(=20) %

Biceps tenosynovitis 16 80.0 14 70.0 0.46
SSP tendinitis 9 45.0 12 60.0 0.34
SSC tendinitis 6 30.0 7 35.0 0.74
ISP Tendinitis 4 20.0 5 25.0 0.75

SSP tear 4 20.0 3 15.0 0.67
SSC tear 3 15.0 1 5.0 0.61
ISP tear 2 10.0 1 5.0 0.99
Osteophytes 1 5.0 2 10.0 0.99
AC]J effusion 10 50.0 9 45.0 0.64
ACJ erosion 6 30.0 5 25.0 0.60
GHJ effusion 8 40.0 4 20.0 0.025
Bursitis 5 25.0 7 35.0 0.49
Intratendeneous 2 10.0 6 30.0 0.23
calcification
Impingement 10 50.0 6 30.0 0.197

rheumatoid arthritis,

SpA=

seronegative  spondyloarthropathies,

SSP=supraspinatus,

SSC=subscapularis, ISP=infraspinatus, ACJ=acromioclavicular joint, GHJ=glenohumeral joint.
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Figure (1): shows sensitivity of ultrasound findings
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Figure (2): shows specificity of ultrasound findings
Discussion anatomical alterations  with  clinical

Shoulder pain is one of the most common
complaints encountered in patients with
rheumatoid arthritis (RA). During the first 2
year of RA, nearly 50% of patients have
shoulder symptoms, and 90% complain of
shoulder pain at some time during the
course of the disease. In addition to the
synovitis of the glenohumeral (GH) joint,
shoulder pain in RA arises from pathologies
involving diverse periarticular soft tissues,
and the involvement of more than one
anatomical structure is common. Because it
is difficult to detect and identify the site of

examinations even in non-RA shoulders,
correct diagnosis and management of
painful RA shoulder by clinical exami-
nation alone is often problematic™®. In
seronegative spondyloarthropathies shou-
Ider involvement is common during the
course of the disease. Prevalence of
shoulder pain in AS varied from 3.5 to
33%. Despite its common occurrence in
patients with AS, shoulder involvement is
not frequently disabling. However,
etiologies of shoulder pain in patients with
AS remain to be defined, physicians
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presumed that shoulder pain might be due
to synovitis, bursitis, or structural joint
damage. There have been very few studies
which examined the etiology of shoulder
pain in patients with AS, and usually not in
a controlled format. Some cross-sectional
plain radiographic studies have described
joint space narrowing, erosion, and bony
proliferation in the acromioclavicular joint,
the glenohumeral joint, and around the
rotator cuff insertion™. In this study the
most frequent finding in R.A patients was
biceps tenosynovitis (80%) followed by
rotator cuff tendinitis, supraspinatus was
the most frequently involved (45%)
followed by subscapularis (30%) and
infraspinatus (20%). Tendon tear was
detected most frequently in supraspinatus
(20%) followed by subscapularis and
infraspinatus (15 & 10% respectively).
Similar findings were obtained by Kim et
al., study™ and EL Liethy et al., study™
where the most frequent finding was
effusion in the long head of the biceps
tendon, which was observed in 37.1% &
57.1% respectively. In Kim et al., study
among the rotator cuff tendon, subsca-
pularis was the most frequently involved,
with tendon tear observed in 37% of
shoulders™!. For supraspinatus and infras-
pinatus tendon, tendon tear was observed in
34 and 11% of the shoulders respectively.
There were also 2 patients (10%) who had
rotator cuff calcifying tendonitis. We found
that 50% of RA patients have sub-acromial
impingement this was in agreement with
the study by Bruyn et al.,™® and El-Liethy
et al.,™ which showed that impingement
was found in about 65% of RA patients.

For SpA patients the most frequent finding
was biceps and rotator cuff tendinitis. In a
study by Ali et al.,™ (38 patients with AS
were studied) the most frequent finding was
enthesitis. Among rotator cuff tendon tears
supraspinatus was the most commonly
affected followed by subscapularis and
infraspinatus this part was in agreement
with Ali et al.,"*¥. In contrast to RA rotator
cuff calcifying tendonitis was more
common in SpA patients (6 patients=30%
were affected) while subacromial impinge-
ment was less frequent in SpA patients
(30%). Biceps tenosynovitis and rotator
cuff tendinitis were also detected in about
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25 % of control persons. SA-SD bursitis
was more common among SpA than R.A
(35% vs 25%) patients this was in contrary
to a study by Ottaviani et al.,*"). It was also
detected in 2 control persons (10%). AC
joint abnormalities (synovitis and erosion)
were more common in RA than SpA
patients this was also in contrast to what
have been described by Ottaviani et al.,!*".

However, this was in agreement with a
study by Ali et al., (2013) which stated that
AC joint abnormalities was less common in
AS patients. For the GH joint it was more
frequently involved in RA than SpA
patients (40% vs 20%) this was similar to
what have been reported by Kim et al., and
Ottaviani et al., 2 control persons (10%)
had GH joint effusion™™ According to
previous reports Kim et al.,"®!, Naredo et
al.,*" and Nelson et al.,™® our results show
that the clinical examination of periarticular
conditions in the painful shoulder is not
accurate. The low sensitivity and specificity
of physical examination for RA and SpA
shoulders may be due to the fact that most
patients with shoulder pain have multiple
periarticular lesions, involving tendons, the
subacromial-subdeltoid bursa, and GH joint
or AC joint simultaneously. The failure to
distinguish between positive findings due to
weakness or pain might also have resulted
in the low specificity of physical exami-
nation in our patients. In addition, involve-
ment of elbow or wrist joint often hinders
proper examination of the shoulder,
decreasing diagnostic accuracy.

Acknowledgements:

The authors would like to thank Dr. Wafaa ;
Community Medicine Department, Faculty
of medicine, Fayoum University, Fayoum,
Egypt for her efforts and help.

Conflict of interest: none
Funding: This research did not receive any
specific grant from funding agencies in the

public, commercial, or not-for-profit
sectors.
References

1. Majithia V, Geraci SA . "Rheumatoid
arthritis: diagnosis and management".
Am. J. Med. 120 (11): 936-9. doi:10.

124 Role of Ultrasound imaging in diagnosis of shoulder pain



MJIMR, Vol. 28, No. 2, 2017, pages (119-125).

10.

11.

125

1016/j.amjmed.2007.04.005.  PMID
17976416.

Shankarkumar U, Devraj JP, Ghosh K,
Mohanty D. "Seronegative spondar-
thritis and human leucocyte antigen
association". Br J Biomed Sci. 2002;
59(1):38-41.

Iwona Sudot-Szopinska, Katarzyna
Zaniewicz-Kaniewska, Fadhil Saied,
Woijciech Kunisz, Patrycja
Smorawinska and Monika
Wiodkowska-Korytkowska. The role
of ultrasonography in the diagnosis of
rheumatoid arthritis and peripheral
Spondyloarthropathies. Pol J Radiol,
2014;79: 59-63DOI: 10.12659/ PJR.
889864.

Wakefield RJ, Gibbon WW, Emery P.
The current status of sonography in
rheumatology [editorial]. Rheuma-
tology (Oxford) 1999; 38:195-201.
Naredo E, Rodriguez M, Campos C,
Rodriguez-Heredia JM, Medina
JA, Giner E, Martinez O, et al.;
Validity, reproducibility, and respon-
siveness of a twelve-joint simplified
power  Doppler  ultrasonographic
assessment of joint inflammation in
rheumatoid arthritis, Arthritis
Rheum. 2008 Apr 15; 59(4):515-22.
doi: 10.1002/art. 23529.

Neer CS. Impingement lesions, Clin
Orthop , 1983, vol. 173 (pg. 70-7)
Neer CS. Anterior acromioplasty for
chronic impingement syndrome of
shoulder, J Bone Joint Surg Am , 1972,
vol. 54 (pg. 41-50)

Hawkins RJ, Kennedy JC. Impinge-
ment syndrome in athletes, Am J
Sports Med, 1980, vol. 8 (pg. 151-8).
Yocum LA. Assessing the shoulder.
History, physical examination, differe-
ntial diagnosis, and special tests used,
Clin Sports Med, 1983, vol. 2 (pg.
281-9).

Jobe FW, Moynes DR. Delineation of
diagnostic criteria and a rehabilitation
program for rotator cuff injuries, Am J
Sports Med , 1982, vol. 10 (pg. 336-9).
Leroux JL, Thomas E, Bonnel F,
Blotman F. Diagnostic value of clinical

12.

13.

14.

15.

16.

17.

18.

19.

Ahmed et al.,

tests for shoulder impingement synd-
rome, Rev Rhum Engl Ed , 1995, vol.
62 (pg. 423-8)

Gerber C, Krushell RJ. Isolated
rupture of the tendon of the
subscapularis muscle. Clinical features
in 16 cases, J Bone Joint Surg Br,
1991, vol. 73 (pg. 389-94).

Kim NR, Choi JY, Hong SH, Jun WS,
Lee JW, Choi JA, et al.,: "MR corner
sign": value for predicting presence of
ankylosing spondylitis. AJR Am J
Roentgenol. 2008;191:124-8.

Ali S, Bahiri R, Amine H, EIl Alaoui
H, Rkain H, Aktaou S, et al.,:
Ultrasound features of shoulder

involvement in patients with ankylo-
sing spondylitis: a case—control study.
BMC Musculoskeletal Disord. 2013,
14: 272.

El-Liethy N, Kamal H, Abdelwahab N,
et al.,: Value of dynamic sonography
in the management of shoulder pain in
patients with rheumatoid arthritis The
Egyptian Journal of Radiology and
Nuclear Medicine. July 2014.

Bruyn G A W, Naredo E, Mo’ller I,
Moragues C, Garrido J, de Bock,
Gertruida H, et al., Reliability of
ultrasonography in detecting shoulder
disease in patients with rheumatoid
arthritis. Annals of the Rheumatic
Diseases 2009; 68 (3), 357-361. doi:
10.1136/ard.2008.089243.

Ottaviani S, Gill G, Palazzo E, et al.,:
Ultrasonography of shoulders in
spondyloarthritis  and  rheumatoid

arthritis: Service de Rhumatologie,
Université  Paris-Diderot,  Hopital
Bichat, AP-HP, 46, rue Henri-
Huchard, 75018 Paris, France.
September 2013.

Nelson MC, Leather GP, Nirschi RP,
Pettrone  FA, Freedmann  MT.

Evaluation of the painful shoulder. J
Bone Joint Surg [Am]1991;73:707-16.
Naredo E, Aguado P, De Miguel E,
Uson J, et al.,: Painful shoulder:
comparison of physical examination
and ultrasonographic findings. Ann
Rheum Dis 2002; 61:132-136 doi:10.
1136/ard.61.2.132.

Role of Ultrasound imaging in diagnosis of shoulder pain


https://www.ncbi.nlm.nih.gov/pubmed/12000185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smorawi%26%23x00144%3Bska%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24688619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smorawi%26%23x00144%3Bska%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24688619
https://www.ncbi.nlm.nih.gov/pubmed/?term=W%26%23x00142%3Bodkowska-Korytkowska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24688619
https://www.ncbi.nlm.nih.gov/pubmed/?term=W%26%23x00142%3Bodkowska-Korytkowska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24688619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodr%C3%ADguez-Heredia%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=18383408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Medina%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=18383408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Medina%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=18383408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giner%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18383408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18383408
https://www.ncbi.nlm.nih.gov/pubmed/18383408
https://www.ncbi.nlm.nih.gov/pubmed/18383408
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bahiri%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amine%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Alaoui%20H%5Bauth%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rkain%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24053556
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aktaou%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24053556
http://ard.bmj.com/search?author1=E+Naredo&sortspec=date&submit=Submit
http://ard.bmj.com/search?author1=P+Aguado&sortspec=date&submit=Submit
http://ard.bmj.com/search?author1=E+De+Miguel&sortspec=date&submit=Submit
http://ard.bmj.com/search?author1=J+Uson&sortspec=date&submit=Submit
http://ard.bmj.com/search?author1=J+Uson&sortspec=date&submit=Submit

