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SUMMARY
Shoulder pain is a common condition in the rheumatologist’s practice, yet there are no guidelines
on how to report shoulder ultrasound (US) examinations. The aim of this study was to compare
scanning and reporting techniques performed by radiologists and rheumatologists and identify any
discrepancies between the two.
The participants in this study were five rheumatologists and two radiologists specialized in muscu-
loskeletal US. The study was divided in 2 phases. In the first phase, each participant performed an
US of 3 patients and reported the findings without knowing the patient diagnosis and the findings
reported by the other operators. Other three investigators reported the US technique of each operator.
Reports and images were subsequently compared to identify any discrepancies and reach consensus
on a common approach. In the second phase, a US scan was performed on a fourth patient in a ple-
nary session to assess feasibility and efficacy of the common approach
The US scanning technique was similar for all operators. The differences in reporting emerged in
the description of the rotator cuff disease. Radiologists provided a detailed description of lesions
(measurements along 2 axis and scoring of lesions), whereas rheumatologists described carefully the
inflammatory changes. The experts concluded that lesions should be measured along 2 axes and the
grade of degeneration and the age of the lesion should be reported. Another difference emerged in
the description of the irregularities of the bone surface. The experts concluded that the term erosion
should be used only when an inflammatory joint disease is suspected.
This study led to the clarification of some inconsistencies in US reporting, and represented an inter-
esting collaborative experience between radiologists and rheumatologists.
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described the correct approach to shoulder
US scanning (2-6).

ainful shoulder (PS) is a frequently en-

countered condition in the rheumatolo-
gist’s daily practice (1). As shoulder pain
can be the result of several conditions, a
correct diagnosis is fundamental in order
to establish the most appropriate treatment
(2). Over the last few years, ultrasound
(US) scanning has proven useful in the
assessment of PS and many authors have

Over ten years ago, a group of rheuma-
tologists specialized in musculoskeletal
US (MSUS) identified and proposed for
the first time the main clinical indications
for US scanning of the shoulder and other
joints in a rheumatologic setting (7). More
recently, a group of experts of the Europe-
an Society of Musculoskeletal Radiology
(ESSR) addressed the main diagnostic in-

Corresponding author:
Antonella Adinoffi
Rheumatology Unit

Policlinico Santa Maria alle Scotte
Viale Bracci, 16 - 53100 Siena, Italy

E-mall: antonella.adinolfi986@gmail.com

Reumatismo 3/2014

233



ORIGINAL

G. Filippou, A. Adinolfi, A. Delle Sedie et al.

ARTICLE‘

234

Reumatismo 3/2014

dications for US scanning of the shoulder
and other joints using a Delphi approach
based on a literature review (8).

However, although rheumatologists and
musculoskeletal radiologists are interested
in the same field of application of US, to
the best of our knowledge, there are no
shared guidelines to report shoulder US
findings.

The aim of this study was to compare the
technical and reporting approach to shoul-
der US scanning between radiologists and
rheumatologists specialized in MSUS,
identify the main differences and propose
a final consensus-based approach.

Seven operators, two radiologists (LMS
and ST) and five rheumatologists (GF, EF,
ADS, FP, Al) participated in this project.
They all had at least a ten-year experience
in MSUS. Four patients were enrolled
and asked to sign an informed consent.
The study was conducted in two stages:
in the first stage, each operator performed
a shoulder US scan of three patients. The
patients were scanned in separate rooms
using three Esaote MyLab 25XVG ma-
chines equipped with linear 7-12 MHz
probes. In an adjacent room, three report-
ing stations were created, where each op-
erator could generate a detailed report of
all US findings for each scanned shoulder
and save the most relevant images in a
hard disk.

The US scans and reports were carried out
without any previous discussion among the
operators and all of them were blinded to
the patient diagnosis and the findings re-
ported by the other operators. Furthermore,
three other investigators (AA, VDS, VP),
experts in MSUS, observed and described
the US technique adopted by each operator,
indicating the type and number of scans
made during the US examination. At the
end of the scanning and reporting session,
images and reports of all the operators and
the observers were compared in order to
identify the main differences. Subsequent-
ly, the operators discussed the differences

and tried to codify a common approach
both for the US scanning technique and the
reporting method.

In the second phase of the study, the com-
mon approach to shoulder US was tested.
A single operator performed a shoulder US
examination of a fourth patient in a ple-
nary session (all operators were blinded to
the patient medical history), while the im-
ages were projected in real time on a large
screen, trying to adopt the previously se-
lected approach. During the exam, other
operators could intervene if necessary, pro-
posing a different technique or scanning
method that could be more appropriate
and, in that case, all participants voted for
the best solution for the issue raised. At the
end of the exam, the experts reported the
findings using the same common approach
and then compared the reports again to en-
sure consensus was reached.

The first phase of the study lasted 7 h and
the second 5 h.

The operators adopted a very similar US
scanning technique. The only difference
was in the sequence of scans.

Table I reports the main differences in the
scanning techniques between the partici-
pants in this study and the scans recom-
mended by radiologists and rheumatolo-
gists, as described in the literature (6, 7).
According to the experts, a shoulder US
report should consist of a descriptive part,
indicating structural abnormalities, and a
final part in which the conclusions from
the exam are drawn. The descriptive part
could be useful for other colleagues, ex-
perts in US, while the conclusions should
be written clearly so that they can be eas-
ily understood by other colleagues who
are not familiar with US. The conclusions
could be indicated either in the descriptive
part (separately for each structure) or at the
end of the report for all the structures ex-
amined. All operators agreed that the main
structures assessed (summarized in Table I)
should be described also when normal.
The issues raised during the discussion of
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Table | - Main differences in the scanning techniques between the participants in this study and the scans

recommended by radiologists and rheumatologists.
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to place the patient’s ipsilateral
hand on the contralateral shoulder

Anatomical Backhaus, Annals | Jacobson, Radiology, 2011 Sonographers of this study
structure of Rheum Dis 2001
Long head of the | Anterior longitudinal | Anterior longitudinal and transverse | Longitudinal and transverse
biceps tendon and transverse scans, both static and dynamic scans, both static and dynamic
scans, only static | (scan of the tendon from the (scan the entire tendon, sliding
proximal to the distal edge) the probe over the tendon)
Subscapularis Longitudinal and Longitudinal and transverse scans, | Longitudinal and transverse
tendon transverse scans, | only static scans, both static and dynamic
only static during passive external rotation
of the arm
Supraspinatus Lateral longitudinal | Longitudinal and transverse scans, | Longitudinal and transverse
tendon scan putting the patient’s arm in the scans, using the modified Crass
modified Crass position (patient’s | position
ipsilateral hand placed on the
closest hip or buttock region)
Infraspinatus Posterior Posterior longitudinal and Posterior longitudinal scan, both
tendon longitudinal scan transverse scans. It is often helpful | static and dynamic (by extra-

rotating the arm)

Glenohumeral joint

Axillary longitudinal
scan with raised
arm

Posterior longitudinal scan

Longitudinal scans on the
posterior recess and in doubtful
cases at the axillary recess

probe placed over the supero-

Acromionclavicular | Longitudinal scan | Longitudinal scan both static and | Longitudinal scan
joint dynamic, asking the patient to
move his or her ipsilateral hand to
the opposite shoulder
Subacromial No explanation Dynamic scan assessed through Dynamic scan, assessed through
impingement abduction movements with the abduction movements of the arm

with the probe in coronal scan

lateral aspect of shoulder

and by intra-and extra-rotation
of the arm with the probe
positioned over the coraco-
acromial ligament

the reports concerned the description of the
following findings:

- Tendon tears: the experts concluded that
both quantitative measurements (along 2
axes) and the qualitative assessment of le-
sions and tendon quality are important and,
when possible, an evaluation of tear tim-
ing (acute, chronic) of the lesion should be
indicated in the final report (Figures 1 and
2). Specific scoring systems should be pro-
vided only when explicitly requested.

- Calcific deposits within the tendons: all
deposits that arise from the bony cortex
and expand within the tendon should be
reported as enthesophytes, while calcific
deposits, located within the tendon, but not
in contact with the cortex should be defined
as calcifications.

- Humeral head: the experts believed that

Figure 1 - Partial thickness tear of the supraspinatus tendon: longi-
tudinal view showing an anechoic area of the bursal surface of the
tendon (asterisk) in its pre-insertional tract due to the interruption of
the tendon fibers for a partial thickness tear (The tears should be mea-
sured along two axes). DM, deltoid muscle; ST, supraspinatus tendon.
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abnormalities of the bony cortex of the hu-
meral head should be described as irregu-
larities. The term erosion should be exclu-
sively reserved for patients with chronic
(inflammatory) arthritis.

- Inflammation: the experts agreed that the
creation of a descriptive score would be
very useful in order to improve the descrip-
tion of the inflammatory changes (such as

Figure 2 - Full-thickness lesion of the supraspinatus tendon. Lon-
gitudinal scan on the supraspinatus tendon showing bursal surface
depression of the insertional tract of the tendon with loss of all fibers
(arrows) (The tears should be measured along two axes). Some ir-
regularities of the humeral head are also present (curved arrows). DM,
deltoid muscle; ST, supraspinatus tendon.

Figure 3 - Exudative tenosynovitis. Trasverse scan of the bicipital
groove showing a moderate anechoic widening of the long head ten-
don sheath (asterisk). T, long head biceps tendon; DM, deltoid muscle.
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joint synovitis or tenosynovitis of the long
head of the biceps, as shown in Figure 3).
The report should be accompanied by a
minimum set of six images (supraspinatus,
infraspinatus and subcapularis tendons,
long head of the biceps tendon, gleno-hu-
meral joint, acromio-clavicular joint) that
provide visual evidence of the main struc-
tures examined. In case of abnormalities,
the number of images must be adequate to
the pathologic findings.

H DISCUSSION

MSUS has been increasingly used over
the last few years by both radiologists and
rheumatologists, as it has proven a reliable
diagnostic tool for a variety of muscolo-
skeletal disorders, including the painful
shoulder (2, 4, 9, 10). Both rheumatologists
and radiologists tried to define the main di-
agnostic indications of MSUS (7, 8), but, to
the best of our knowledge, although there
are examples of recommendations for per-
forming shoulder US, no official recom-
mendations are shared by both specialties
for reporting US findings. However, it is
plausible that the approach of the two spe-
cialties to this technique can be different
due to their different cultural background.
The rheumatologist approach is mainly
focused on inflammatory abnormalities of
joints (7), while radiologists are usually
asked to scan patients with traumatic and
degenerative lesions (8). In their guide-
lines, the radiologist’s task force concluded
that the main indications for shoulder US
are both partial and total tendon injuries,
and calcific tendonitis. In the same docu-
ment, the use of US as a tool to identify
inflammatory abnormalities was not taken
into consideration.

However, there are several studies, mainly
produced by rheumatologists that did not
only demonstrate a high sensitivity and
specificity, but also a significant consensus
between operators when using US to iden-
tify inflammatory changes in the shoulder
(11, 12). In particular, US scanning has
proven superior to conventional radiogra-
phy in demonstrating the presence of bone
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erosions. Also, US can be considered simi-
lar to magnetic resonance imaging in de-
tecting synovitis, tenosynovitis and bone
erosions (13, 14).

These differences in the cultural back-
ground of the operators led to several
points of discussion during the plenary ses-
sion. The reporting of tendon injuries was
the first discussion topic. Several studies
have extensively described the US features
of partial and full thickness tears of the ro-
tator cuff (2, 9, 15, 16). On the other hand,
US characteristics of the so-called tendi-
nosis (16) are less known and it is difficult
to differentiate this condition from partial
lesions of tendons (17). During the US
scans, radiologists paid particular attention
to the description of tendon tears, provid-
ing a measurement along two axes and oc-
casionally scoring the tears according to
methods used by orthopedic surgeons (18).
On the other hand, rheumatologists provid-
ed mainly a semi-quantitative description
and preferred to describe extensively the
abnormalities of the rotator cuff indicat-
ing the grade of degeneration. Furthermore
rheumatologists paid particular attention to
the identification of the timing of the tear
(acute, sub-acute or chronic) using also
concomitant findings (i.e. effusion, reduc-
tion of sub-acromial space). During the
discussion, the experts agreed that both
approaches are equally important and both
quantitative and qualitative evaluations
should be reported. Precise measurements,
and, when explicitly requested, specific or-
thopedic scoring systems can be adopted
in order to facilitate the assessment of the
lesion by the surgeon. On the other hand,
the timing of the lesion, the presence of in-
flammation and the grade of degeneration
of the tendons are important when a con-
servative treatment is preferred.

The correct reporting of intratendinous cal-
cific deposits was another discussion topic.
The ESSR task force grouped all kinds of
tendon calcifications under the umbrella
term of calcific tendonitis and declared that
US represents a first-level diagnostic tool
for this pathology (8). On the other hand,
rheumatologists believe that enthesophytes
should be differentiated from calcifica-
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tions. The former could be the expression of
chronic enthesal inflammation, a hallmark
of enthesoarthritis (19), while the latter
could be a manifestation of a degenerative
pathology of the rotator cuff. Therefore, all
calcifications identified in the bone which
extend to the tendon should be defined as
enthesophytes, whereas all calcific depos-
its located within the tendon but that do not
reach the bony cortex should be defined as
calcifications. Also, larger oval calcifica-
tions within rotator cuff tendons should be
regarded as calcific tendonitis, which is yet
another pathologic condition (20, 21).

The description of discontinuities of the
surface of the humeral head was one of
the most important comparative points. In
particular, the appropriateness of the term
erosion was discussed. Radiologists tended
to report all irregularities of the bony cor-
tex as erosions. This aspect is quite contro-
versial, because, even if appropriate from
a purely semantic point of view, this term
evokes the presence of chronic inflamma-
tory arthritis. On the other hand, a study by
Schmidt et al showed that erosions findings
in the humeral head are not uncommon in
healthy subjects (erosions were observed
in approximately 20% of the shoulders)
(22). Considering that discontinuities on
the humeral bone surface may be found in
subjects who are not affected by rheumatic
diseases, experts believed that the term ero-
sion should be used only for patients with
a known or strongly suggestive history or
US findings of chronic arthritis, whereas
the term irregularity should be used in the
remaining cases.

All experts agreed on the importance of
creating a quantitative score with differ-
ent grades (i.e. absent, mild, moderate, se-
vere) for the assessment of inflammatory
changes, such as synovitis, effusion or bur-
sitis. This approach could be useful for the
follow-up of patients with either inflamma-
tory or degenerative disease and could help
in the assessment of treatment efficacy.
Further studies will be necessary in order
to develop this score.

On the other hand, regarding the scan-
ning technique, no disagreement emerged
between the experts. However, the scan-
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ning technique used by the participants
in this study presented some differences
compared with the recommended scans
described in the literature by both radiolo-
gists (6) and rheumatologists (7) (Table I).
It was possible to observe that rheumatolo-
gists adopted almost completely the scan-
ning technique proposed by radiologists,
even though they had not formally reached
a consensus before the US scanning ses-
sion, but they had only relied on their expe-
rience. This is in part due to the age of the
paper published by Backhaus et al. on be-
half of the European League against Rheu-
matism (EULAR) that dates back to 2001,
while the paper published by Jacobson was
released ten years later. Furthermore, the
paper published by rheumatologists was
focused only on the basic scans in order to
identify the main rheumatologic disorders
of the joints (signs of inflammation) and
was not meant to be a guide for advanced
US of the shoulder. However, the technol-
ogy evolution of the equipment, the grow-
ing knowledge of sonoanatomy and the
spreading of US equipment in rheumatol-
ogy units have led to an increasing use of
US by rheumatologists to diagnose pathol-
ogies other than inflammation of the joints,
thus bringing the rheumatologic approach
to this technique closed to the radiological
approach. In our opinion, it could be ben-
eficial for rheumatologists to produce new
guidelines for US that are not only focused
on inflammatory diseases, but also on de-
generative and traumatic disorders. This
experience taught us that a shared approach
is not impossible and probably the best op-
tion is to propose guidelines that can sat-
isfy the needs of both rheumatologists and
radiologists, regardless their experience.
This study, the first of its kind as far as we
are aware, allowed us to highlight some
points of divergence, especially in US re-
porting, between rheumatologists, experts
in MSUS, and radiologists. The small num-
ber of patients in the study and the fact that
the Delphi method was not used to formal-
ize the final statements are the main weak-
ness of our study.

In conclusion, this article describes an ex-
ample of direct and positive interaction of

G. Filippou, A. Adinolfi, A. Delle Sedie et al.

two specialties that led to a common and
shared approach to reporting US findings
of the shoulder. This experiment was ap-
preciated by all participants who believed
that rheumatologists and radiologists
working side by side could bring MSUS to
anew common level by teaching and learn-
ing from each other.
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