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Evolution in the use of musculoskeletal
ultrasonography in a Rheumatology Unit
over 14 years
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SUMMARY

The aim of this article is to evaluate the use of musculoskeletal ultrasound in the daily clinical practice of a
rheumatology unit.

We conducted a descriptive retrospective analysis of the ultrasound examinations performed during 2011 and a
comparison of these examinations with those performed between 1998 and 2003 and between 2007 and 2008.
A total of 712 ultrasound examinations performed in 2011 were reviewed. Out of the total, examinations of
individual areas of the body represented 11.6% versus 45.9% of the examinations made between 2007 and
2008 and 100% of those performed before 2003. The remaining 88.4% of ultrasound examinations performed
in 2011 were intended to investigate inflammation in 25.8%, differential diagnosis of arthralgia in 17.1%,
enthesis in 12.6% and temporal arteries in 17.3%, and to conduct ultrasound-guided procedures in 10.6% and
study microcrystalline pathologies in 4.7%.

In our unit, ultrasonography is evolving from being a mere investigation of individual areas of the body to
becoming a clinical information tool, which contributes to the diagnosis and monitoring of the disease activity
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in the patient as a whole.
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H INTRODUCTION

Itrasound examination (USE) has

proven an excellent technique for a
fast, efficient, and accurate evaluation of
soft tissues in theumatic diseases. Over the
last few years, great advances in ultrasound
equipment have been achieved, such as bet-
ter image quality and higher Doppler sen-
sibility. These improvements have proven
very valuable in that they have contributed
to simplify the diagnosis of inflammatory
disease and the monitoring of disease ac-
tivity and therapy response. They have also
proven useful in guided procedures, such
as arthrocentesis and intra-articular injec-
tions (1, 2).
The latest literature supports the idea that
ultrasound has the potential to assist in
clinical assessment of patients; hence USE
is becoming a clinically validated comple-
ment. Therefore the definitions given by
OMERACT (3, 4) and the OMERACT
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filter validity (i.e., true, discrimination and
feasibility) in ultrasonography studies pub-
lished in recent years have played an im-
portant role.

The objective of our study was to analyze
whether the improvements in ultrasound
equipment and the evidence provided in the
literature over the last 15 years are chang-
ing the patterns in the use of this imaging
technique in the clinical practice. Our hy-
pothesis was that this change is in progress
and we validated it by comparing the type
of USE performed over three different pe-
riods of time.

H MATERIALS AND METHODS

A descriptive retrospective analysis of
USEs performed at the rheumatology ultra-
sonography clinic of La Paz Hospital (Ma-
drid) in 2011 (T3) was conducted. A total
of 712 exams were performed during this
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period. Only planned USEs were reviewed.
Urgent USEs and those for scientific stud-
ies were excluded. USEs were performed
on outpatients referred by other rheuma-
tologists of the unit.

The following data were collected for ev-
ery USE: gender and age of the patient,
reason for referral, USE type, anatomical
areas explored and ultrasonographic diag-
nosis.

These USEs were compared with those
performed in the same department be-
tween January 2007 and June 2008 (T2,
1000 exams) and between 1998 and 2003
(T1, 3142 in total, 100% being anatomical
type). The equipment used was a Logiq
5. The operator and the source of refer-
ral did not change in the 3 periods (T1,
T2 and T3). The operator was a rheuma-
tologist qualified in USE with experience
in microcrystalline pathologies, chronic
inflammatory joint diseases and temporal
arteritis.

The type of exam to be performed was
selected according to the reason for refer-
ral. Anatomical ultrasonography consisted
in the study of a joint or another specific
anatomical area because dysfunction was
suspected only in that site. An examina-
tion of inflammatory activity was per-
formed in patients suffering from rheuma-
toid arthritis or another chronic peripheral
arthritis to identify which joints were
swollen and the severity of inflammation.
Therefore, several joints were assessed
systematically in grey scale and Dop-
pler modes: wrists, metacarpophalangeal
joints, proximal inter-phalangeal joints,
ankles, metatarsophalangeal joints and
other symptomatic joints. Investigations
of arthralgia for differential diagnosis pur-
poses were performed to identify whether
the patient was at an initial stage of a sys-
temic inflammatory disease or was suf-
fering from another condition such as, for
example, osteoarthritis, tendonitis, carpal
tunnel syndrome.

USEs to evaluate enthesitis were per-
formed using the Madrid Sonographic En-
thesis Index (MASEI) (5), which consid-
ers 12 entheseal points (bilateral triceps,
quadriceps, proximal and distal patellar
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enthesis, Achilles tendon and plantar fas-
cia). Temporal artery examinations were
conducted for the diagnosis of temporal
arteritis, and for monitoring disease activ-
ity and response to therapy by exploring
typical signs, such as hypoechoic halos,
stenosis or obstruction in any of the four
temporal artery branches explored.
Ultrasonography-guided procedures in-
cluded arthrocentesis and intra-articular
injections. Examinations for suspected
microcrystalline diseases were performed
with the evaluation of knees, wrists, an-
kles, first metatarsophalangeal joints and
other swollen joints.

H RESULTS

In T3, 712 patients underwent an ultraso-
nography examination. Most of them, 507
(71.2%) were women. The average age was
57.4+16.5 years.

USEs were performed in 184 patients
(25.8%) to investigate inflammatory activ-
ity and in 122 patients (17.1%) for differ-
ential diagnosis of arthralgia. A total of 123
USEs (17.3%) were conducted to evaluate
temporal arteries. Of these examinations,
75 (60.9%) were performed for diagnosis
of temporal arteritis and 48 (39.02%) for
disease monitoring. Enthesis evaluation or
MASEI USEs were performed in 90 pa-
tients (12.6%).

Eighty-three patients (11.6%) underwent
an anatomical USE. The shoulder was the
most explored joint (21 exams, 25.3%),
followed by the knee (15 exams, 18%)
and the ankle and foot joints (16 exams,
19.2%). Sonographic-guided procedures
were performed in 76 patients (10.6%),
mainly in shoulders, carpal and hand
joints, Baker cysts, ankles and feet joints.
USE:s for the diagnosis of a microcrystal-
line pathology were less frequent, namely
34 (4.7%).

These results were compared with those
observed in T2 (January 2007-June 2008,
1000 exams), in which anatomical USEs
represented 45.9% of the total, differential
diagnosis examinations were 17.1%, tem-
poral arteries examinations were 12.5%,
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Figure 1 - Comparison of ultrasound (US) examinations types performed in T2 and T3 (%).
anat, anatomical; act, activity; Dd, differential diagnosis; art, temporal arteritis; ent, enthesis;
proc, US guided procedures; mic, microcrystalline.

Table | - Comparison of ultrasound examinations (USEs) in 3 periods in our Rheumatology Unit.

10

Reumatismo 1/2015

T1-N (%) T2- N (%) T3-N (%)
Anatomical USE 3142 (100) 459 (45,9) 83 (11,6)
Inflammatory activity USE 0 68 (6,8) 184 (25,8)
Differential diagnosis USE 0 171 (17,1) 122 (17,1)
Temporal arteritis 0 125 (12,5) 123 (17,3)
Enthesis 0 75 (7,5) 90 (12,6)
Ultrasound-guided procedures 0 80 (8) 76 (10,6)
Microcrystalline USE 0 22 (2,2) 34 (4,7)
Total 3142 1000 712

sonography-guided procedures were 8%,
inflammatory activity evaluation were
6.8%, enthesis evaluations were 7.5% and
microcrystalline pathology examinations
were 2.2% (Fig. 1).

We also compared the results with those
obtained in T1 (1998-2003), before the in-
troduction of Doppler ultrasound (Table I).
In T1, only USEs of individual anatomical
areas were performed, the shoulder being
the most investigated area, followed by
knee, ankle and foot.

H DISCUSSION
AND CONCLUSIONS

These results show an evolution in the use
of USEs performed in our clinic. While in
the past few years they were performed
mainly from the examination of specific
anatomical areas, they are now more often
adopted to investigate the course of a dis-
ease as a whole. It has therefore evolved
from being an examination to understand
merely what is occurring in a specific ana-
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tomical site to being used to determine
what is occurring at the systemic level in
patients.

In T1, only anatomical USEs were per-
formed. In this period, we were at the be-
ginning with the use of ultrasonography
in our unit (6). In addition only the grey
scale mode was available in the ultrasound
equipment. In T2, with the introduction of
the Doppler equipment, this type of ultraso-
nography accounted for 49.5% of the total
(7), and dropped to only 11.6% in T3, as it
was surpassed by the other types of USEs.
In T3 the most frequent examinations were
intended to assess the inflammatory activity
and were followed by the evaluation of tem-
poral arteries, which significantly increased
compared with the previous series of T2.
Actually, all types of USEs increased with
the exception of anatomical examinations
that dropped markedly. This change in the
pattern of use is due, in our opinion, both
to technological progress (i.e. higher resolu-
tion of ultrasound probes and introduction
and improvement of Doppler technology)
and to the availability of more data in the
literature demonstrating the validity of ultra-
sound for the diagnosis and activity assess-
ment in various rheumatic diseases. This
new trend was also reported by other papers,
which show a change in the use of ultraso-
nography on the part of rheumatologists
who are now relying on ultrasonography not
only to understand what is occurring in spe-
cific anatomical sites, but also for investiga-
tions at a more systemic level (8, 9).

The use of ultrasonography in suspected
rheumatoid arthritis has enabled an early
diagnosis of this pathology by demonstrat-
ing subclinical joint inflammatory activity
and erosions with a sensitivity that is 6.5
times greater than in conventional radiogra-
phy (10). Ultrasonography has also proven
helpful in the assessment of inflammatory
activity in rheumatoid arthritis, especially
with the use of Doppler echo (11, 12). The
concept of ultrasonographic diagnosis can
now, therefore, be extended to other condi-
tions, such as spondyloarthritides. In this
disease, ultrasonography has shown a sensi-
tivity and specificity greater than 80% (13).
USEs for differential diagnosis and for ac-
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tivity monitoring of different joint inflam-
matory diseases have become a common
procedure (3, 4). This therefore reflects a
change in the rheumatologic clinical prac-
tice according to the treat to target strategy,
which requires a rigorous control of the
patient. In this case, the USE can play an
important role in assisting treatment deci-
sions.

The low number of microcrystalline USEs
performed, despite the high frequency of
these conditions in our clinic, may be ex-
plained by the fact these diseases are com-
monly assessed by optic microscopy for
detection of crystals, in addition to clinical
examination and laboratory tests.

Over time, as shown in Table I, the number
of USEs per month performed in our unit
remained stable, though the type of exami-
nation has clearly changed, with a marked
reduction of anatomical USEs. In our opin-
ion, this reduction may be explained in part
by the fact that radiologists also perform
anatomical USEs and also use other imag-
ing techniques, such as magnetic resonance
imaging. In addition, regional pain does not
require a tight follow up as in autoimmune
inflammatory diseases. Nevertheless, ana-
tomical USE continues and will continue
to play an important role in the examina-
tion of patients, as it is at the basis of all
scientific and practical knowledge in mus-
culoskeletal ultrasonography. Multiple ba-
sic sonographic lesions have been defined
in the last few years. This advance will
further promote the evolution of pathology
ultrasonography (with several joints being
evaluated instead of an individual joint).

In our clinic, we are witnessing that the
USE is becoming more than a complement
to mere anatomic evaluations. It is an im-
portant and helpful tool for the diagnosis
and assessment of several inflammatory
diseases and the study of vasculitis. It has
therefore become a valuable part of the
therapeutic decision-making process. The
results found in our department may not
reflect the experience of all rheumatology
US clinics, but, as the USE is increasingly
helpful in daily clinical practice (8, 9), it
is likely for a similar change to occur on a
larger scale.
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