Assessment of major salivary gland ultrasonography
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ABSTRACT

Objective. Major salivary gland ul-
trasonography (SGUS) is a suitable
diagnostic tool in Sjogren’s syndrome
(SS). We aimed to determine the more
representative gland, projection and
format most applicable for reproduc-
ible image analysis.

Methods. One investigator performed
SGUS in patients with SS. Parotid and
submandibular glands were examined
in longitudinal and transverse planes
and evaluated bedside using a simpli-
fied scoring system (0-3). Longitudinal
and transverse images and videos of
all glands were stored and later evalu-
ated/graded by three investigators, at
two time-points. Agreement was calcu-
lated using intraclass correlation coef-
ficient (ICC).

Results. The ICC for static image
and video scoring compared to bed-
side evaluation ranged from 0.131 to
0.882. Average ICC for longitudinal/
transverse image was 0.667/0.662, and
0.683/0.510 for longitudinal/transverse
video. Interobserver reliability was
good to excellent (0.81-0.94). Intrao-
bserver reliability scores ranged from
fair to excellent (0.46—0.96). The corre-
lation between image and video evalu-
ations of all modalities and examiners
was good to excellent (0.614-0.904).
The best mean ICC was found for the
longitudinal projection of the left pa-
rotid gland (0.861) and the lowest mean
ICC was for the transverse projection of
the left submandibular gland (0.66).
Conclusion. Our study indicates a
trend favouring longitudinal video of
the parotid gland as preferred projec-
tion, gland and storage format.

Introduction
Primary Sjogren’s syndrome (pSS) is a
systemic autoimmune disease mainly

affecting exocrine glands leading to
oral and ocular dryness (xerostomia
and keratoconjunctivitis sicca, respec-
tively). Extra-glandular manifesta-
tions such as fatigue, arthralgias and
xeroderma are also common. Ultra-
sonography is a cost-effective and non-
invasive method for evaluation of the
salivary gland component in patients
with Sjogren’s syndrome (SS). Major
salivary gland ultrasonography (SGUS)
has proven to have a high diagnostic
value (1-6) and enhance proposed clas-
sification criteria (7-9). However, lack
of international consensus on stand-
ardisation makes integration into clini-
cal practice difficult (10-15). A recent
meta-analysis describe several different
scoring systems used, partly favouring
a simplified scoring system (0-4) with
lower operator time for use in the clinic
(16). So far, SGUS has not been added
to the current classification criteria for
pSS. Interestingly, a recent study dem-
onstrated that scoring of parenchymal
echogenicity and hypoechogenic areas
in one parotid and one submandibular
salivary gland highly predicted SS ac-
cording to the ACR-EULAR classifica-
tion; even scoring only hypoechogenic
areas on one side showed good results
(17). A study from the same group
showed that validity of the ACR-EU-
LAR criteria remained high after in-
corporation of SGUS, offering a larger
array of tests to evaluate fulfilment of
the ACR-EULAR criteria (18). In a
study with several ultrasonographers,
Jousse-Joulin et al. demonstrated that
homogeneity and echogenicity for stat-
ic images had the highest interobserver
reliability, whereas on acquisition im-
ages, echogenicity had higher inter-
observer reliability than homogeneity
(14). Another study with two blinded
investigators showed high degree of
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interobserver agreement regarding the
final SGUS score, as well as in the as-
sessment of glandular homogeneity,
echogenicity and hypoechoic areas,
when comparing bedside evaluations
only (19).

The aim of this study was to investigate
the more representative major salivary
gland and projection, and determine
the more appropriate storage format for
post-examination evaluation of SGUS.

Material and methods

Patient cohort

Consecutive patients with SS (n=32)
attending the outpatient clinic of the
Department of Rheumatology, Hauke-
land University Hospital, Bergen,
Norway were included in the cohort
(May-November 2017). Following oral
and written information of the study,
all patients signed a consent form. Pa-
tients were evaluated using the Ameri-
can College of Rheumatology (ACR)-
European League Against Rheumatism
(EULAR) classification criteria (20)
for pSS, including a clinical rheumato-
logical examination, registration of sic-
ca symptoms, unstimulated and stimu-
lated whole salivary flow (UWS and
SWS) measurements, minor salivary
gland biopsy if necessary, serology and
current/previous medical treatment.

Major salivary gland ultrasonography
Upon inclusion, one clinical investi-
gator (B) performed SGUS on all pa-
tients using a GE Logiq E9 (GE, USA)
with a linear high-frequency transducer
(6-15 MHz), 66 dB dynamic range,
using 2.5-3.5 cm depth and 3.3-5.5
gain. Both right and left parotid and
submandibular glands were examined.
All four glands were examined in the
longitudinal and transverse planes. All
projections were evaluated bedside by
the clinical investigator (B), and each
gland was given a score (0-3) based on
overall impression using a simplified
scoring system. Briefly, glandular ho-
mogeneity and presence of hypoecho-
genic areas were evaluated and graded
as previously described according to
Hocevar et al. 2005 (13). The number
and size of hypoechogenic and/or an-
echoic areas as well as the degree of
inhomogeneity presented in both the
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Fig. 1. Ultrasonography of the parotid glands illustrating score 0-3. Score 0 (A) and score 1 (B) are
considered normal-appearing morphology. Score 2 (C), with obvious but limited affection of glandular
tissue, and score 3 (D), with little or no remaining normal-appearing glandular tissue, are considered to
correspond with SS-like pathological changes.

submandibular and the parotid glands
formed the basis for an overall score
determined by the clinical investigator.
In cases where hypo-/anechoic areas
were not detected, the score was set to
0. If SGUS showed a few minor focal
hypo-/anechoic areas that were consid-
ered within normal, the score was set to
1. When the gland was more severely
affected with multiple focal hypo-/
anechoic areas but some homogenous
and normal-appearing salivary gland
tissue remained, the score was set to 2.
In cases where the whole perimeter of
the gland was affected, with minimal
remains of normal-appearing glandular
tissue, the score was set to 3 (10, 13).
Grades 0—1 were considered to corre-
spond to normal/non-specific changes
and grades 2-3 were regarded as patho-
logical changes (Fig. 1).

Representative videos and static imag-
es for both the longitudinal and trans-
verse planes of all four glands were
concurrently stored as DICOM files for
documentation and later re-evaluation,
in total 16 images (eight videos and
eight static images) per patient. Using
the hospital media storage data-base,
videos and images were extracted in
de-identified format and randomised

using a random number generator (ran-
dom.org, random integer generator) for
evaluation in equal consecutive order
by three investigators (A, B, C). Im-
ages and videos were converted to .jpg
and .mp4 before evaluation.

All videos and images were evaluated
and scored by all three investigators at
two separate timepoints (round 1 and
round 2); November 2017 and January
2018. In a minority of cases two videos
and/or images were available from the
same gland and projection, the highest/
more severe score was then applied.
The scores registered in round 1 were
used for interclass correlation assess-
ment (bedside compared to image and
video analyses). The scores registered
in round 2 were used for calculating in-
traobserver reliability.

Statistical analysis

Descriptive methods were used to char-
acterise the cohort. The inter- and in-
traobserver reliability was assessed by
intraclass correlation coefficient (ICC),
two-way mixed, absolute agreement.
Gold standard was defined as the score
obtained bed-side at inclusion, includ-
ing both right and left parotid and sub-
mandibular glands, in the longitudinal
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and transverse planes; each gland given
a composite score (0-3) based on over-
all impression. Blinded to the bedside
results, three investigators (A, B, C)
scored anonymised images and videos
at two different time-points. For inter-
observer reliability we compared im-
age and video scoring from round 1
to bedside evaluation, using the mean
ICC from all investigator comparisons
to determine the best gland, projection
and storage modality. The individual
ICC were also calculated to determine
whether there were differences between
the investigators. Comparing results
from round 1 and round 2, the intrao-
bserver reliability was calculated for
each investigator.

ICC less than 040 were considered
poor, 0.40-0.59 as fair, 0.60-0.74 as
good, and greater than or equal to 0.75
as excellent (21).

All statistical analyses were performed
using SPSS 24 software (IBM Corp,
Armonk, NY). The graphics were creat-
ed using GraphPad Prism v. 7 software
(GraphPad Software, La Jolla, CA).

Ethical considerations

This study was performed in accord
with the Regional Medical and Health
Research Ethics regulations, and nec-
essary applications were approved by
the regional Committees in Norway:
145/96-44.96, 242.06 2009/686. In-
formed consent was obtained from all
participants. None of the patients with-
drew from the study.

Results

The study included 32 patients with
SS. The cohort characteristics are sum-
marised in Table I. Eight patients did
not fulfill the 2016 ACR-EULAR clas-
sification criteria for pSS; four were
indeed positive for anti-Ro/SSA au-
toantibodies, whereas two lacked the
minor salivary gland biopsy, and two
had a minor salivary gland biopsy but
the focus score was less than 1. One
patient did have a focus score of great-
er than or equal to 1 but was anti-Ro/
SSA negative. Three patients had not
performed a lip biopsy. Among these,
one patient was anti-Ro/SSA negative;
upon inclusion this patient had reduced
saliva secretion and reduced tear flow.

Clinical and Experimental Rheumatology 2019

Assessment of major salivary gland ultrasonography in SS / D.S. Hammenfors et al.,

Table I. Patient characteristics.

Characteristics Total no. Value
Age (years, mean [min-max] ) 32 56 [21-83]
Gender (Female) 32 28 (88 %)
UWS <1.5 ml/15 min 32 19 (64 %)
SWS <3.5 ml/5 min 32 13 (41 %)
Schirmer’s I-test <Smm/5 min 31 16 (51 %)
Anti-Ro/SSA and/or anti-La/SSB 32 24 (75 %)
Focus score =1 20 15 (75%)
ACR!-EULAR? classification criteria for pSS 32 24 (75 %)
Pathological SGUS (bed-side) 32 14 (44 %)

Age and gender distribution is in line with other reports as well as registered positive autoantibodies.
However, we did not register as many abnormal ocular or oral tests, and not as many positive minor
salivary gland biopsies (23). This might be explained by the fact that not all our patients fulfill the
ACR-EULAR classification criteria for pSS, a common inclusion criterion in studies.

'ACR: American College of Rheumatology.

’EULAR: European League Against Rheumatism.

The two other patients who were anti-
Ro/SSA negative and lacked the minor
salivary gland lip biopsy did display
reduced tear flow, and one patient also
had pathologically reduced saliva se-
cretion.

Major salivary gland ultrasonography
examination showed pathological find-
ings (score 2-3) in at least two glands
in 14 (44 %) patients (Fig. 2), for the
remaining 18 patients imaging findings
were considered within normal. Among
the patients with pathological changes
characteristic for SS, 13/14 patients
fulfilled the ACR-EULAR criteria. One
of the eight patients not fulfilling ACR-
EULAR classification criteria also pre-
sented with SGUS changes characteris-
tic for SS; the patient was anti-Ro/SSA
positive but lacked the minor salivary
gland biopsy. Among the patients with
pathological SGUS findings, seven
patients had pathological changes in
all four glands, whereas one patient
had pathological changes in both sub-
mandibular glands but only one pa-
rotid gland. One patient had changes
in both parotid glands but only one
submandibular gland. In the remain-
ing patients, two displayed pathologi-
cal changes only in the parotid glands,
whereas three had pathological changes
only in the submandibular glands. The
composite bedside score served as
gold-standard for further comparison to
results from round 1 and round 2.

Not all images and videos were consid-
ered representative by all investigators
and were discarded, in total eleven im-
ages and eight videos. Evaluation (round

20+

154

i l
0- T . T
Q N Vv L] 1

Number of affected glands

Number of patients
=

Fig. 2. Number of affected major salivary
glands in patients examined bed-side. Major sali-
vary gland ultrasonography examination showed
pathological findings (score 2-3) in at least two
glands in 14/32 (44 %) patients. Seven patients
had pathological changes in all four glands,
whereas one patient had pathological changes
in both submandibular glands but only one pa-
rotid gland. One patient had changes in both pa-
rotid and only one submandibular gland. In the
remaining patients, two displayed pathological
changes only in the parotid glands, whereas three
had pathological changes only in the subman-
dibular glands. Pathological changes in only one
of the major salivary glands was not observed in
this patient material.

1) of SGUS static images and videos
revealed pathological changes recog-
nised by at least one of the evaluators
in 276/723 (38%) of SGUS static im-
ages and in 308/713 (43%) of the SGUS
videos. In 412/674 (61%) cases, static
image score coincided with video score
for the same gland, investigator and pro-
jection. Normal-appearing (score 0-1)
and SS-like pathological changes (score
2-3) coincided in 583/674 (86%) cases.
Re-evaluation (round 2) of the SGUS
static images revealed pathologi-
cal changes in 316/736 (43%), and in
334/710 (47%) of the SGUS videos.
In 434/684 (63%) cases static image
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score coincided with video score for
the same gland, investigator and pro-
jection. Non-pathologic (score 0-1)
and pathologic (score 2—-3) scores coin-
cided in 581/684 (85%) cases.

Taken together, the correlation between
image and video evaluation of all pro-
jections and examiners was good to ex-
cellent, with ICC values varying from
0.614 to 0.904 (mean 0.796). The high-
est mean was calculated for the longitu-
dinal projection of the left parotid gland
(0.861), whereas the lowest mean was
calculated for the transverse projection
of the left submandibular gland (0.660).
For longitudinal projections of the pa-
rotid and the submandibular glands the
mean ICC was 0.853 (parotid gland ICC
0.854 and submandibular gland ICC
0.852). For the transverse plane, the
mean ICC was 0.739 (parotid gland ICC
0.725 and submandibular gland 0.753).
Comparing interobserver agreement the
ICC between investigators was overall
excellent with scores ranging from 0.81
to 0.93 in round 1 and 0.84 to 0.94 in
round 2. The intraobserver reliabil-
ity scores had a wider range of 0.46 to
0.96, depending on the gland (parotid/
submandibular), projection (longitu-
dinal/transverse) and format (image/
video). In general, the scores were good
with a slightly higher intraobserver re-
liability score mean (investigator A, B
and C) for images (0.81) compared to
video (0.74) and longitudinal (0.80)
compared to transverse (0.76) projec-
tion. The difference between the parotid
and submandibular glands was negligi-
ble (0.78 and 0.78).

With regard to our gold standard, re-
sults from round 1 compared to bed-
side evaluation, the ICC ranged from
0.131 to 0.882 (Fig. 3), with an average
ICC score 0.577-0.674 for the three in-
vestigators (A: 0.674, B: 0.577, and C:
0.641). The highest average score be-
tween bedside assessment and image/
video re-evaluation was observed for
longitudinal video of the right parotid
gland (0.772). The lowest correlation
for all investigators between bedside
scoring and image/video re-evaluation
was seen for transverse video of the
left submandibular gland (0.209), com-
pared to the correlation for the trans-
verse image of the left submandibular
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Fig. 3. 1CC for the parotid
and submandibular gland
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gland (0.564) and transverse video of
the left parotid gland (0.637) and trans-
verse image of the left parotid gland
(0.718). The ICC average for longitu-
dinal video was 0.683, longitudinal im-
age 0.667, transverse image 0.662, and
transverse video 0.510.

Discussion

Ultrasonography is a cost-effective
and non-invasive method for evalua-
tion of the salivary gland component in
patients with SS. Major salivary gland
ultrasonography has proven to have
a high diagnostic value and enhance
proposed classification criteria (7). To
our knowledge, there are no studies
comparing bedside SGUS evaluation to
post-examination scoring of longitudi-
nal and transverse digital stored images
and videos of both parotid and subman-
dibular glands.

The aim of this study was to determine
the more representative major salivary
gland and projection for clinical use,
and to find the most appropriate storage
format for post-examination evaluation
of SGUS. We evaluated the inter- and
intraobserver reliability of three inves-
tigators scoring static images and vid-

eos of the parotid and submandibular
salivary glands. Bedside evaluation
performed by one of the investigators
served as gold standard.

Major salivary gland ultrasonography
examination showed pathological find-
ings in at least two glands in 14 (44%) pa-
tients. Similar numbers (38-43%) were
obtained when combining the results
from the three investigators. Interesting-
ly, static image findings coincided with
video in 412/674 (61%) cases, for the
same gland, investigator and projection.
Normal-appearing morphology (score
0-1) and SS-like pathological changes
(score 2-3) coincided in 583/674 (86%)
cases. In the re-evaluation (round 2)
pathological changes were observed in
43-47%, and in 434/684 (63%) cases
static image score coincided with video
score for the same gland, investigator
and projection. Normal-appearing mor-
phology (score 0-1) and SS-like patho-
logical changes (score 2—-3) coincided in
581/684 (85%) cases.

In line with our findings, earlier stud-
ies have shown good inter- and intrao-
bserver reliability for SGUS, reviewed
in (4). Interobserver reliability was
overall excellent with scores ranging
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from 0.81 to 0.93 in round 1 and 0.84
to 0.94 in round 2, indicating consist-
ent image/video evaluation and scor-
ing. The intraobserver reliability was
lower and ranged from 0.46 to 0.96, but
overall in accordance with an acquisi-
tion study by Jousse-Joulin et al. (14).
Damjanov et al. (15) showed that inter-
observer reliability was higher among
experienced investigators compared to
those less experienced. Similarly, low-
er ICC between static images, videos
and bedside evaluation were calculated
for the least experienced investigator
in our study. The same investigator had
indeed performed the bedside SGUS
examination, interpretation, and image
acquisition, raising an interesting ques-
tion of whether experience in interpret-
ing SGUS images post-examination is
of greater importance for the ICC, than
actually performing both the bed-side
acquisition and scoring, and subse-
quent post-examination analysis. This
could in part explain the lower intraob-
server reliability as compared to inter-
observer reliability.

In cases where there is a discrepancy in
experience, and thus reliability, larger
variation in the evaluations may be
expected. In a study such as the cur-
rent, intra- and interobserver variation
is calculated to illustrate this variation.
However, in daily clinical practice, dif-
ferences may not be so obvious. Hence,
regular calibration exercises among
ultrasonographers should be recom-
mended. Comparing three raters, the
scores for interobserver reliability were
less influenced by the one investiga-
tor with lower reliability and the ICC
scores were indeed better. This raises
the question of how much variation in
SGUS image evaluation is clinically
significant, when findings of normal-
appearing morphology and SS-like
pathological findings coincided in 85-
86% of the cases.

In a recent study by Jousse-Joulin et
al. (22) consensual “OMERACT”
definitions were developed. In short,
it was agreed that the parotid and sub-
mandibular glands should be evalu-
ated and scored based upon greyscale
lesions and anechoic/hypoechoic foci
in a semi-quantitative matter. The sim-
plified scoring system applied to still-
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images and videos in our study much
resembles the OMERACT definitions
applied to video clips of the major
salivary glands, with high inter- and in-
trareader reliability (22).

To conclude, when performing SGUS
in a clinical setting, storing images or
videos is of high value to enable later
image evaluation with regard to diag-
nostics, second opinion and disease
progression. It is also possible that
future treatment effects will be evalu-
ated by progression/reversal of SGUS
changes. The findings in our study in-
dicate a trend favouring longitudinal
video of the parotid gland as preferred
projection, gland and storage format. It
also supports the notion that experience
and training is an important factor when
evaluating post-examination videos and
images.

Possible limitations include a limited
number of patients. The bedside evalu-
ation was performed by one investiga-
tor, enabling standardisation of image
acquisition and selection of videos and
images, but possibly limiting objective
evaluation. Future studies could benefit
from a higher number of patients, and
acquisition and bed-side evaluation of
each patient performed by several in-
vestigators, using the full Hocevar et al.
scoring system (19) and by regression
analysis determining the essential items
when comparing bed-side scoring to
post examination evaluations.

References

1. WERNICKE D, HESS H, GROMNICA-IHLE E,
KRAUSE A, SCHMIDT WA: Ultrasonography
of salivary glands -- a highly specific imag-
ing procedure for diagnosis of Sjogren’s syn-
drome. J Rheumatol 2008; 35: 285-93.

2. MILIC V, PETROVIC R, BORICIC 1 et al.
Ultrasonography of major salivary glands
could be an alternative tool to sialoscintig-
raphy in the American-European classifica-
tion criteria for primary Sjogren’s syndrome.
Rheumatology 2012; 51: 1081-5.

3. LUCIANO N, BALDINI C, TARANTINI G et al.:
Ultrasonography of major salivary glands: a
highly specific tool for distinguishing prima-
ry Sjogren’s syndrome from undifferentiated
connective tissue diseases. Rheumatology
2015; 54: 2198-204.

4. JOUSSE-JOULIN S, MILIC V, JONSSON MV et
al.: Is salivary gland ultrasonography a use-
ful tool in Sjogren’s syndrome? A systematic
review. Rheumatology 2016; 55: 789-800.

5. LUCIANO N, FERRO F, BOMBARDIERI S,
BALDINI C: Advances in salivary gland ultra-
sonography in primary Sjogren’s syndrome.

oo

10.

11.

12.

14.

15.

16.

17.

18.

19.

Clin Exp Rheumatol 2018; 36 (Suppl. 114):
S159-64.

. BALDINI C, ZABOTTI A, FILIPOVIC N et al.:

Imaging in primary Sjogren’s syndrome: the
’obsolete and the new’. Clin Exp Rheumatol
2018; 36 (Suppl. 112): S215-21.

. TAKAGI Y, NAKAMURA H, SUMI M et al.:

Combined classification system based on
ACR/EULAR and ultrasonographic scores
for improving the diagnosis of Sjogren’s
syndrome. PloS One 2018; 13: e0195113.

. LE GOFF M, CORNEC D, JOUSSE-JOULIN S

et al.: Comparison of 2002 AECG and 2016
ACR/EULAR classification criteria and
added value of salivary gland ultrasonogra-
phy in a patient cohort with suspected pri-
mary Sjogren’s syndrome. Arthritis Res Ther
2017; 19: 269.

. JONSSON MYV, BALDINI C: Major salivary

gland ultrasonography in the diagnosis of
Sjogren’s syndrome: a place in the diagnostic
criteria? Rheum Dis Clin North Am 2016; 42:
501-17.

HAMMENFORS DS, BRUN JG, JONSSON R,
JONSSON MV: Diagnostic utility of major
salivary gland ultrasonography in primary
Sjogren’s syndrome. Clin Exp Rheumatol
2015; 33: 56-62.

MILIC VD, PETROVIC RR, BORICIC 1V et al.:
Diagnostic value of salivary gland ultrasono-
graphic scoring system in primary Sjogren’s
syndrome: a comparison with scintigraphy
and biopsy. J Rheumatol 2009; 36: 1495-500.
QI X, SUN C, TIAN Y et al.: Comparison of
the diagnostic value of four scoring systems
in primary sjogren’s syndrome patients. Im-
munol Lett 2017; 188: 9-12.

. HOCEVAR A, AMBROZIC A,ROZMAN B, KVE-

DER T, TOMSIC M: Ultrasonographic changes
of major salivary glands in primary Sjogren’s
syndrome. Diagnostic value of a novel scor-
ing system. Rheumatology (Oxford) 2005;
44:768-72.

JOUSSE-JOULIN S, NOWAK E, CORNEC D et
al.: Salivary gland ultrasound abnormalities
in primary Sjogren’s syndrome: consensual
US-SG core items definition and reliability.
RMD Open 2017, 3: e000364.

DAMJANOV N, MILIC V, NIETO-GONZALEZ
JC et al.: Multiobserver reliability of ultra-
sound assessment of salivary glands in pa-
tients with established primary Sjogren syn-
drome. J Rheumatol 2016; 43: 1858-63.
ZHOU M, SONG S, WU S et al.: Diagnostic
accuracy of salivary gland ultrasonography
with different scoring systems in Sjogren’s
syndrome: a systematic review and meta-
analysis. Sci Rep 2018; 8: 17128.

MOSSEL E, ARENDS S, VAN NIMWEGEN JF et
al.: Scoring hypoechogenic areas in one pa-
rotid and one submandibular gland increases
feasibility of ultrasound in primary Sjogren’s
syndrome. Ann Rheum Dis 2018; 77: 556-62.
VAN NIMWEGEN JF, MOSSEL E, DELLI K et
al.: Incorporation of salivary gland ultra-
sonography into the ACR-EULAR criteria
for primary Sjogren’s syndrome. Arthritis
Care Res (Hoboken). 2019 Jun 29 [Epub
ahead of print].

HOCEVAR A, RAINER S, ROZMAN B, ZOR P,
TOMSIC M: Ultrasonographic changes of ma-
jor salivary glands in primary Sjogren’s syn-

S-157



Assessment of major salivary gland ultrasonography in SS / D.S. Hammenfors et al.

20.

drome. Evaluation of a novel scoring system.
Eur J Radiol 2007; 63: 379-83.

SHIBOSKI CH, SHIBOSKI SC, SEROR R et al.:
2016 American College of Rheumatology/
European League Against Rheumatism clas-
sification criteria for primary Sjogren’s syn-
drome: A consensus and data-driven meth-
odology involving three international patient
cohorts. Ann Rheum Dis 2017; 76: 9-16.

S-158

21.

22.

CICCHETTI DV: Guidelines, criteria, and rules
of thumb for evaluating normed and standard-
ized assessment instruments in psychology.
Psychological Assessment 1994; 6: 284-90.

JOUSSE-JOULIN S, D’AGOSTINO MA, NICO-
LAS C et al.: Video clip assessment of a
salivary gland ultrasound scoring system in
Sjogren’s syndrome using consensual defi-
nitions: an OMERACT ultrasound working

23.

group reliability exercise. Ann Rheum Dis
2019; 78: 967-73.

BRITO-ZERON P, ACAR-DENIZLI N, ZEHER
M et al.: Influence of geolocation and ethnic-
ity on the phenotypic expression of primary
Sjogren’s syndrome at diagnosis in 8310
patients: a cross-sectional study from the
Big Data Sjogren Project Consortium. Ann
Rheum Dis 2017; 76: 1042-50.

Clinical and Experimental Rheumatology 2019



