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Christophe Lamotte . Daniel Hammenfors . Malin Jonsson . Sung-Eun Choi . Min Hong-Ki .

Alja Stel . Benjamin A. Fisher . Mark Maybury . Benedikt Hofauer . Francesco Ferro .

Vera Milic . Dana Direnzo . Valérie Devauchelle-Pensec . Sandrine Jousse-Joulin

Received: January 2, 2024 / Accepted: January 29, 2024
� The Author(s) 2024

ABSTRACT

Introduction: Major salivary gland ultrasonog-
raphy (SGUS) demonstrated its good metric
properties as an outcome measure for diagnos-
ing primary Sjögren’s disease (SD). The objec-
tive was to assess SGUS reliability among

sonographers with different levels of experi-
ence, using web training.
Methods: Sonographers from expert centers
participated in the reliability exercise. Before
exercises, training was done by videoconfer-
encing. Reliability of the two most experienced
sonographers (MES) was assessed and then
compared to other sonographers. Intra-reader
and inter-reader reliability of SGUS items were
assessed by computing Cohen’s j coefficients.
Results: All sets were read twice by all 14
sonographers within a 4-month interval. Intra-
reader reliability of MES was almost perfect for
homogeneity, substantial for Outcome Mea-
sures in Rheumatology (OMERACT) scoring
system (OMERACTss). Among LES (less experi-

Prior presentation: This study was presented as a poster
at the 15th international Sjögren’s symposium in Rome
in 2022.
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enced sonographers), reliability was moderate
to almost perfect for homogeneity, fair to
moderate for OMERACTss, and fair to almost
perfect for binary OMERACTss. Inter-reader
reliability between MES was almost perfect for
homogeneity, substantial for diagnosis, moder-
ate for OMERACTss, and substantial for binary
OMERACTss. Compared to MES, reliabilities of
LES were moderate to almost perfect for both
homogeneity and diagnosis, only fair to mod-
erate for OMERACTss, but increased in binary
OMERACTss.
Conclusions: Videoconferencing training ses-
sions in an international reliability exercise
could be an excellent tool to train experienced
and less-experienced sonographers. SGUS
homogeneity items is useful to distinguish
normal from abnormal salivary glands par-
enchyma independently of diagnosis. Structural
damage evaluations by OMERACT scoring sys-
tem is a new comprehensive score to diagnose
patients with SD and could be easily used by
sonographers in a binary method.

PLAIN LANGUAGE SUMMARY

The goal of this project was to evaluate the
reliability of salivary gland ultrasonography in
patients with Sjögren’s disease using online
training in an international study. Currently,
salivary gland ultrasonography is routinely used
only by European expert sonographers but few
studies have studied intra-reader and inter-
reader reliability, among less experienced
international sonographers. Many salivary
gland ultrasonography scoring systems are used
today, but it is difficult to know how to put
them into practice. Online training on an
international level allows a significant number
of practitioners to use the different scoring
systems including the latest OMERACT (Out-
come Measures in Rheumatology) score, which
is simple and comprehensive. There were two
phases to this project: A first step consisted in a
training session by videoconferencing to all
sonographers, the second step was an inter and
intra-reader reliability exercises. The results of
our study showed satisfactory results, especially
for parenchyma homogeneity. Regarding the
comprehensive OMERACT score, the results are
quite disparate, notably for less experienced
sonographers and could be explained by this
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new comprehensive scoring system. However,
when binary OMERACT score (minor damage
versus major damage of salivary gland par-
enchyma (OMERACT score 0–1 vs. 2–3) was
employed, reliability increased and can be very
useful for novice sonographers in routine prac-
tice because it does not require scoring of all the
pathological features in Sjögren’s disease. This
study highlights the need to train non-experts
interested in this field and demonstrates the
potential for beginners to quickly become
experts.

Keywords: Web-based training; Reliability
exercise; Salivary glands; Sjögren’s syndrome;
Sjögren’s disease; Ultrasound

Key Summary Points

Why carry out this study?

Salivary gland ultrasonography (SGUS) is
only used by European expert
sonographers.

Reliability among less experienced
international sonographers has not been
studied.

The objective was to evaluate the
reliability of SGUS in Sjögren’s disease
using online training in an international
study.

What was learned from the study?

Web-based training sessions could be an
excellent tool to train sonographers.

SGUS homogeneity items is reliable to
distinguish normal or abnormal
parenchyma.

OMERACT scoring system could be used
by non-expert sonographers in a binary
method.

INTRODUCTION

Primary Sjögren’s syndrome (pSS), also recently
renamed Sjögren’s disease (SD) [1], is a multi-
system autoimmune inflammatory disease that
affects multiple systems. It is characterized by
the infiltration of lymphoid cells into the exo-
crine glands, particularly the salivary and lacri-
mal glands, leading to decreased gland function
and resulting in symptoms such as dry eyes and
mouth. Oral dryness is one of the most com-
mon manifestations of SD. The 2016 ACR/
EULAR (American College of Rheumatology/
European Alliance of Associations for Rheuma-
tology) classification criteria for diagnosis of SD
is based on five items (positivity for anti-SSA
(Ro) antibodies, focal lymphocytic sialadenitis
with focus score (FS) C 1 foci/mm2 in a minor
labial salivary gland biopsy, abnormal ocular
staining score C 5, Schirmer test B 5 mm/5 min
and an unstimulated salivary flow
rate B 0.1 ml/min) but do not consider ultra-
sound sonography (US) of the salivary gland
(SG) [2]. More recent data from a large inter-
national survey have demonstrated the useful-
ness of major salivary gland ultrasonography
(SGUS) in classifying patients. The inclusion of
SGUS with a similar weighting to other minor
items improves the performance of the 2016
ACR/EULAR classification criteria [3]. The diag-
nosis of SD may be challenging in patients with
suspected Sjögren’s disease, due to the absence
of pathognomonic signs and many other con-
ditions can produce similar presentations [4].
Various imaging techniques, including sialog-
raphy, parotid scintigraphy, parotid magnetic
resonance imaging (MRI), and most recently
SGUS, have been proposed to improve the
diagnostic approach to SD.

First proposed in 1988 [5], SGUS has proven
to be a valuable tool for assessing damage in
patients with SD, with its usefulness demon-
strated since 1992 [6]. SGUS is a simple, non-
invasive, non-irradiating, low-cost and effective
examination that can easily be repeated over
time. SGUS is performed at both parotid glands
(PG) and submandibular glands (SMG). SGUS
has demonstrated its good metric properties as
an outcome measure for diagnosing SD, and
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may be helpful in evaluating SG parenchyma
and in defining the presence of SG involvement
[4, 7]. Studies have reported SGUS abnormalities
(grade 2 or higher) in 62.8% of patients with SD,
with no significant differences according to
disease duration [8]. The SGUS score assesses
greyscale (B-mode) features such as echogenic-
ity, homogeneity, location of an (hypo)echoic
area, hyperechoic bands. More recently, power
Doppler mode (D-mode) has been used to
evaluate inflammatory activity in SD [9–11].
These two new simple scoring systems for SGUS
(B-mode and Doppler-mode) have been devel-
oped by the OMERACT (Outcome Measures in
Rheumatology) ultrasound subgroup in Sjög-
ren’s disease.

Since the development of SGUS for SD diag-
nosis, several scoring systems have been devel-
oped, but no significant differences have been
found in terms of reproducibility, sensitivity or
specificity [12]. Several studies analyzed the
impact of adding SGUS criteria for salivary
gland involvement in SD, showing an increase
in sensitivity without decreasing specificity
[3, 8, 13, 14]. Currently, SGUS is routinely used
only by expert sonographers. Few studies have
studied intra-reader and inter-reader reliability,
particularly among less experienced sonogra-
phers. De Vita et al., in 2020, from an European
experience, demonstrated an excellent intra-
reader reliability (Light’s kappa of 0.86) and a
correct inter-reader reliability (Light’s kappa of
0.77) in a group of SGUS expert sonographers
[15, 16].

The objective of our study was to assess the
reliability of SGUS interpretation, using some
independent items and a comprehensive new
simplified OMERACT scoring system, among
sonographers from different countries and dif-
ferent levels, following web-based training. This
first study is a prelude for the beginning of an
international SGUS study to evaluate Modifica-
tion Abnormalities of Salivary glands in SD
According to disease duration (MASAI study).

METHODS

We conducted an international ultrasound
reliability exercise in 12 expert centers for SD

from nine countries. These centers routinely
perform SGUS. The exercise included a total of
14 sonographers with different levels of experi-
ence in SGUS from France (Brest, Montpellier,
Lille), Norway (Bergen), Germany (Munich),
England (Birmingham), Serbia (Belgrade), Hol-
land (Groningen), Italy (Pisa), South Korea
(Gwangiu, Seoul) and USA (Baltimore), in two
sessions of web-based training in July and
September 2019. A web-based exercise was then
conducted in September and December 2019.
Among them, two participants were qualified as
most experienced sonographers (MES) due to
their participation in previous SGUS training
and their experiences as a sonographer. One
expert of SGUS from the center leading the
project (SJJ), did not participate in the reliability
study due to their role in training and ultra-
sound images selection.

Web-Based Training

The training sessions were conducted by an
expert of SGUS (SJJ) through videoconferenc-
ing, with each session lasting for 2 h. The pur-
pose of the training was twofold: (1) to
familiarize the participants with different
pathological findings in SGUS using greyscale
imaging. This included description of glandular
homogeneity or inhomogeneity, location of
hypoechoic areas (Supplementary data Fig. S1A)
and the presence or absence of hyperechoic
bands (Supplementary data Fig. S1B) to explain
the new OMERACT scoring system, defined by a
four-grade semiquantitative scoring system,
grade 0 correspond to a normal parenchyma;
grade 1, minimal change, mild inhomogeneity
without anechoic/hypoechoic areas or fatty
gland; grade 2, moderate change, inhomo-
geneity with focal anechoic/hypoechoic areas
and with persistent normal parotid tissue; grade
3, severe change, diffuse inhomogeneity with
anechoic/hypoechoic areas occupying the
entire gland surface, or fibrous gland [17]. Dur-
ing the exercise, SGUS findings were assessed
using a standardized file (Supplementary
Table S1), with the following parameters:
homogeneity (yes/no), location of hypoechoic
aera (0 = none, 1 = isolated (\25%),
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2 = localized (15–50%), 3 = diffuse ([50% of
the surface), hyperechoic band (defined as
hyperechoic lines without acoustic shadow
located in the PG or SMG parenchyma accord-
ing to a grading as follows: 0 = none, 1 = in less
than 25%, 2 = between 25 and 50%, 3 = more
than 50% of parenchyma), comprehensive
OMERACT scoring system (graded from 0
(healthy parenchyma) to 3 (diffuse hypo/ane-
choic areas occupying all the surface of the
glands or a fibrotic aspect of parenchyma lead-
ing SG parenchyma indistinguishable from
adjacent soft tissue) [17]), binary comprehen-
sive OMERACT (0–1 versus 2–3, respectively
minor damage versus major damage of par-
enchyma salivary gland) and ultrasound diag-
nosis of Sjögren’s disease (yes/no). The
ultrasound diagnosis appreciation of Sjögren’s
disease was determined based on the conviction
that SGUS images corresponded to a patient
with Sjögren’s disease within a set of images
from patients with suspected to have SD.

Web-Based Exercise

After training sessions, two reliability exercise
sessions were performed. Each participant eval-
uated a set of high-quality ultrasound images of
salivary glands (60 greyscale static images, 30
parotid and 30 submandibular glands), selected
by one expert of SGUS (SJJ) from an anon-
ymized database of patients with suspected
Sjögren’s disease (Fig. 1). This study was carried
out using images from patients with suspected
Sjögren’s syndrome included in CHU of Brest.
According to French regulation, all images were
anonymized so IRB approval was not required
for this study.

For intra-reader reliability assessment, ultra-
sound images were scored by each participant at
two different times, with a 4-month interval
between the two training exercises. Images were
presented in a different order during each
session.

Statistical Analysis

Statistical analysis was performed to determine
intra-reader and inter-reader reliabilities.

Cohen’s j coefficients were computed using
SPSS 25.0 (SPSS Inc., Chicago, IL, USA), and the
interpretation of the coefficients was as follows:
slight (0–0.20), fair (0.21–0.40), moderate
(0.41–0.60), substantial (0.61–0.80), and almost
perfect (0.81–1).

First, reading by participants was used to
compare inter-reader reliability. The most
experienced sonographer (MES1) was consid-
ered as reference to compare inter-reader relia-
bility with LES.

Theory

Building upon the growing prevalence and
demonstrated efficacy of SGUS among expert
sonographers, this study asses the reliability of
SGUS in Sjögren’s disease across different levels
of expertise, particularly following web–based
training. This SGUS reliability exercise is a pre-
requisite to a future international SGUS study to
evaluate modification abnormalities of salivary
glands in SD according to disease duration.

RESULTS

All sonographers participated in the entire ses-
sion’s program. All of them read all 60 images
twice with an interval of 4 months between two
reliability exercise sessions for intra-observer
reliability.

Intra-reader Reliability

Intra-reader reliability for the two MES was
perfect for homogeneity, substantial to almost
perfect for an anechoic or hypoechoic area’s
location, hyperechoic bands, and comprehen-
sive OMERACT. Ultrasound diagnosis apprecia-
tion of Sjögren’s disease was perfect.

Intra-reader reliability of LES was fair to
almost perfect for homogeneity, fair to sub-
stantial for anechoic/hypoechoic areas location,
hyperechoic bands, and comprehensive
OMERACT. Ultrasound diagnosis appreciation
was moderate to almost perfect. All corre-
sponding results are presented in Table 1.
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Inter-reader Reliability

Inter-reader reliability between the two MES
was almost perfect for homogeneity, substantial
for diagnosis and moderate for OMERACT
scoring system. Reliabilities of LES versus MES1
(as the index score) were moderate to almost
perfect for both homogeneity and diagnosis but
only fair to moderate for comprehensive
OMERACT score. All data are presented in
Table 2.

Detailed Analysis of Reliability Among
MES

Reliability of OMERACT scoring system
between MES was analyzed in detail (Table 3);
38/60 images had perfect reliability with an
identical OMERACT score (eight images with
comprehensive OMERACT 0; two images with
comprehensive OMERACT 1; 15 images with
comprehensive OMERACT 2, and 13 images
with comprehensive OMERACT 3). When dif-
ferences in the OMERACT grade score exist, in
most cases (19/60), it consisted in a shift toward
one of the surrounding categories. All results are
detailed in Table 3. For the binary OMERACT
scoring system (minor damage versus major
damage of parenchyma salivary gland (respec-
tively with an OMERACT score 0–1 vs. 2–3),
intra-reader reliability of the most experienced
sonographers was substantial to almost perfect,
with a kappa value of 0.77 and with a kappa
value of 0.89. Most of all, inter-reader reliability

was substantial (k = 0.65) in binary compre-
hensive OMERACT system between MES.

Detailed Analysis of Reliability Among
LES

Among LES, use of the binary OMERACT scor-
ing system (i.e., minor damage versus major
damage of parenchyma salivary gland in other
words an OMERACT score 0–1 vs. 2–3),
increased intra-reader reliability for all partici-
pants, except one. As a matter of fact, intra-
reader reliability was almost perfect for three
participants, substantial for three and moderate
for the others (Table 4). Concerning inter-reader
reliability among LES for a binary OMERACT
scoring system, it was substantial for 32/66,
moderate for 21/66, fair for 8/66, and almost
perfect for 5/66 (no slight score). All corre-
sponding results are described in Table 5.

DISCUSSION

In this international reliability exercise, we
confirm good intra-reader and inter-reader reli-
ability for the assessment of ultrasound grey-
scale abnormalities of Salivary glands in SD
using a videoconferencing training session. First
of all, teaching was done in two steps, using
video-conferencing in web training sessions
followed by a reliability exercise on static ima-
ges with the different experts. This approach
was chosen to evaluate the effectiveness of
videoconferencing training in an international
SGUS exercise for use in future clinical trials. It
is worth noting that previous studies assessing
the reliability of sonographers in SGUS were
solely based on expert panels and did not
include sonographers with different levels of
experience. In our study, we aimed to fill this
gap by including sonographers with varying
levels of experience. Web-based training for
ultrasonography has already been described in
the literature, with satisfactory results, which
seems comparable to traditional classroom
training [18–20].

The results of our study showed satisfactory
results, especially for reliability of scores on the
salivary gland parenchyma homogeneity,

bFig. 1 Examples of ultrasound images from the training
database in a four-grade (0–3) semiquantitative scoring
system, A–E are parotid gland: A OMERACT score grade
0; B OMERACT score grade 1; C OMERACT score
grade 2; D OMERACT score grade 3; E OMERACT
score grade 3 fibrosis; F–J are submandibular gland:
F OMERACT score grade 0; G: OMERACT score grade
1; H: OMERACT score grade 2; I OMERACT score
grade 3; J OMERACT score grade 3 fibrosis. OMERACT
Outcome Measures in Rheumatology, PAR G TRANS left
parotid gland in transversal view, PG parotid gland,
SUBMAND G left submandibular gland
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which was closely related to the SGUS diagnosis
appreciation. This indicates that videoconfer-
encing using static ultrasound grey images of
salivary glands is effective for training in per-
forming these ultrasounds. In accordance with
the literature, we confirm that homogeneity is
the most reliable item for both MES and LES
[21]. However, it is important to note that
homogeneity or heterogeneity alone is not suf-
ficient to diagnose SD. On the contrary, the
OMERACT scoring system is applicable to
patients with SD, taking into account all ele-
mentary pathological elementary lesions and it
should be emphasized that homogeneity is only
a part of the OMERACT scoring system. Our
findings suggest that the assessment of hetero-
geneity items, which include different elemen-
tary lesions such as hypoechoic areas and
hyperechoic bands, may be relatively easier
based on the observed kappa values. However,
the evaluation of hypoechoic areas can some-
times be challenging, as they may not be well

defined, and the assessment of hyperechoic
bands can also pose difficulties. Hyperechoic
bands in normal conditions correspond to fas-
cia between lobule in parotid glands. When
numerous hyperechoic bands are present, the
gland becomes heterogeneous and hyperechoic,
indicating the presence of fat deposits or fibrous
tissue. This glandular state (grade 3 fibrous),
defined by OMERACT scoring system is difficult
to assess in an independent item. In summary,
while homogeneity is a reliable item in SGUS
assessment, it is important to consider the
complete OMERACT scoring system, as it
incorporates various pathological elements. The
evaluation of heterogeneity including hypoe-
choic areas and hyperechoic bands can be more
challenging but is crucial for a comprehensive
assessment of salivary gland abnormalities in
SD. The lower kappa values observed for
hyperechoic bands in the structural damage
assessment of the OMERACT scoring system can
be attributed to the challenges in defining and

Table 1 Intra-reader reliability of the Web exercise of the reading of SGUS abnormalities

Participants
Homogeneity

(k score)

Hypoechoic 

area (k score)

Hyperechoic 

bands (k score)

Comprehensive 

OMERACT

(k score)

Sjögren’s

Diagnosis 

appreciation

(k score)

MES
MES 1 0.88 0.88 0.89 0.73 0.92

MES 2 0.86 0.75 0.79 0.81 0.92

LES

LES 1 0.47 0.50 0.50 0.41 0.50

LES 2 0.60 0.56 0.45 0.24 0.76

LES 3 0.40 0.61 0.55 0.48 0.66

LES 4 0.86 0.67 0.32 0.64 0.82

LES 5 0.81 0.66 0.28 0.71 0.93

LES 6 0.84 0.30 0.31 0.80 0.79

LES 7 0.53 0.63 0.23 0.52 0.83

LES 8 0.61 0.70 0.63 0.55 0.71

LES 9 0.49 0.60 0.38 0.50 0.75

LES 10 0.76 0.48 0.38 0.48 0.73

LES 11 0.67 0.46 0.44 0.31 0.71

LES 12 0.83 0.37 0.33 0.34 0.67

LES less experienced sonographers, MES most experienced sonographers, OMERACT Outcome Measures in Rheumatology
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evaluating these bands consistently. This could
explain the lower reliability in this aspect of
SGUS evaluation. Regarding the comprehensive
OMERACT scoring system, the results showed
substantial intra-reader reliability and moderate
inter-reader reliability for MES, while fair to
moderate inter-reader reliability was observed
for LES. However, when the binary OMERACT
scoring system was employed, categorizing
grades 0–1 as no or low parenchyma damage
and grades 2–3 as major parenchyma damage,
the reliability increased, with a substantial to
almost perfect intra-reader reliability and sub-
stantial inter-reader reliability in MES. The good
results obtained with binary OMERACT system
is very useful and shows that the OMERACT
scoring system could be simplified between 0

and 1 normal and 2 and 3 abnormal. However,
fibrous appearance and hypoechoic areas aspect
would not be described in this simplified clas-
sification. The moderate reliability observed for
the 0–3 OMERACT scoring system, primarily
due to a one-point difference between obser-
vers, may not significantly impact the patient’s
overall status in routine practice and this is
corroborated by the good reliability in ultra-
sound diagnosis appreciation among MES but
also among LES.

The OMERACT scoring system is a new sim-
ple evaluation of salivary glands for diagnosis
and may also be useful in assessing change in
patients with SD over time. In routine practice,
this scoring system is very helpful because it
does not require scoring of all the pathological

Table 2 Inter-reader reliability between 14 participants. MES1 is taking as reference

Homogeneity
(k score)

Hypoechoic
area (k score)

Hyperechoic
bands (k score)

Comprehensive
OMERACT (k score)

Diagnosis
appreciation
(k score)

Concordance

between MES

MES1/MES2 0.83 0.38 0.28 0.49 0.72

Concordance

between MES1 and

LES

MES1/LES1 0.55 0.46 0.11 0.46 0.67

MES1/LES2 0.81 0.16 0.05 0.38 0.79

MES1/LES3 0.52 0.59 0.46 0.40 0.53

MES1/LES4 0.83 0.34 0.15 0.49 0.81

MES1/LES5 0.62 0.60 0.14 0.52 0.68

MES1/LES6 0.71 0.10 0.09 0.42 0.72

MES1/LES7 0.76 0.48 0.42 0.49 0.63

MES1/LES8 0.56 0.63 0.29 0.54 0.67

MES1/LES9 0.68 0.32 0.32 0.41 0.61

MES1/LES10 0.76 0.48 0.37 0.35 0.66

MES1/LES11 0.59 0.49 0.10 0.41 0.58

MES1/LES12 0.76 0.36 0.08 0.23 0.56

LES less experienced sonographers, MES most experienced sonographers, OMERACT Outcome Measures in Rheumatology
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features in SD described by Jousse-Joulin et al.
and it can be easily applicable for novice ultra-
sonographers [21]. However, results of LES are
lower than MES, confirming that it is necessary
to train and practice salivary glands ultrasound
regularly in order to have a better accuracy. It
should be noted that, due to the variation in

experience level of sonographers, only kappa
coefficients have been calculated and Light’s
kappa coefficient has not been calculated
because Light’s kappa would have been biased
by extreme results.

Our study has some limitations. Firstly, the
definition of MES based on their participation
in previous SGUS training and their experience
as sonographers could introduce some subjec-
tivity and lack of consensus to determining
their expertise level. Secondly, the use of static
ultrasound images differs from live images
acquisition, which may impact the interpreta-
tion and assessment of SGUS findings. Lastly,
no color Doppler US was used because the
results of the new OMERACT scoring system
was not yet published [22] and it would be
interesting to explore the inclusion of color
Doppler in future studies to further enhance the
evaluation of inflammatory activity in SD. SGUS
diagnosis was a subjective appreciation of
sonographers on the diagnosis of Sjögren’s dis-
ease based only on SGUS images.

Finally, the reliability exercise demonstrated
that SGUS can be a valuable tool for evaluating
salivary gland parenchymal damage in patients
with SD, particularly among MES, but can be
useful for less trained sonographers. This SGUS
reliability exercise is a prerequisite to a future
international SGUS study to evaluate modifica-
tion abnormalities of salivary glands in SD
according to disease duration, using web
training.

Table 3 Reliability of comprehensive OMERACT scoring system between MES 1 and 2 according to each grade

Comprehensive OMERACT MES 2

Grade 0 1 2 3 Total

Comprehensive 

OMERACT 

MES1

0 8 0 0 0 8

1 6 2 2 0 10

2 0 1 15 9 25

3 1 2 1 13 17

Total 15 5 18 22 60

MES most experienced sonographers, OMERACT Outcome Measures in Rheumatology

Table 4 Intra-reader reliability of less experienced sonog-
raphers with comprehensive OMERACT score and binary
comprehensive OMERACT score

Comprehensive
OMERACT
score (k score)

Binary comprehensive
OMERACT score
(0–1 vs. 2–3) (k score)

LES 1 0.41 0.47

LES 2 0.24 0.58

LES 3 0.48 0.60

LES 4 0.64 0.82

LES 5 0.71 0.93

LES 6 0.80 0.83

LES 7 0.52 0.73

LES 8 0.55 0.70

LES 9 0.50 0.70

LES 10 0.48 0.58

LES 11 0.31 0.40

LES 12 0.34 0.32

LES less experienced sonographers, OMERACT Outcome
Measures in Rheumatology
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CONCLUSIONS

Videoconferencing training sessions in an
international reliability exercise could be an
excellent tool to train expert and non-expert
sonographers. SGUS homogeneity is the most
reliable item and remains a good feature to
distinguish normal from abnormal SG par-
enchyma independently of diagnosis. However,
structural damage evaluation by the new com-
prehensive OMERACT scoring system to diag-
nose SD can be easily used by non-expert
sonographers in a binary method.
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Hocevar A, Iagnocco A, et al. Patient-based relia-
bility of the Outcome Measures in Rheumatology
(OMERACT) ultrasound scoring system for salivary
gland assessment in patients with Sjögren’s syn-
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