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Abstract
Objective

The role of major salivary gland ultrasound (SGUS) in evaluating Sjögren’s disease (SjD) continues to be debated. 
This study aims to assess the effectiveness of two SGUS scores (OMERACT and Hocevar et al.) in identifying 

lymphoma in SjD patients. A secondary aim is to explore the correlation between SGUS findings and histological 
characteristics of the parotid salivary glands. 

Methods
Consecutive adult SjD patients with a clinical indication for parotid gland biopsy between September 2018 and 

October 2023 were included. Ultrasound images were anonymised and assessed according to the OMERACT and 
Hocevar et al. scores. The histological assessment performed by the pathologist included the evaluation of lymphoma 

presence, focus score (FS), lymphoepithelial lesions (LELs), germinal centres (GCs), multiple focal lymphocytic 
sialadenitis/lymphoepithelial sialadenitis (MESA/LESA), and features of non-specific sialadenitis.

Results
Among the 57 patients included in the study, 24 (42%) were diagnosed with lymphoma. Neither the OMERACT 

nor the Hocevar et al. score were effective in identifying lymphoma (OMERACT score: odds ratio 1.10, 
95% CI: 0.91-1.34; p=0.305; Hocevar et al. score: odds ratio 1.03, 95% CI: 0.97-1.10; p=0.300). In the remaining 
33 patients without lymphoma diagnosis but at higher risk of lymphoma development, regression analysis showed 

significant associations between ultrasound scores and histopathological features. LELs were linked to higher
 OMERACT (β=3.57, 95% CI:1.53-5.61; p=0.001) and Hocevar et al. scores (β=8.16, 95% CI: 1.45-14.87; p=0.019). 

Additionally, the FS was correlated with both OMERACT (β=0.26, 95% CI: 0.09-0.43; p=0.004) and Hocevar et al. 
scores (β=0.57, 95% CI: 0.03-1.12; p=0.040). 

Conclusion
The current SGUS scores seem not to allow identifying lymphoma in SjD patients with high clinical suspicion. 

However, the correlation between advanced histological lesions and SGUS scores raises the opportunity of 
developing new SGUS scores with a prognostic rather than diagnostic or classificatory significance.
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Introduction 
Sjögren’s disease (SjD) is a chronic 
systemic autoimmune disease charac-
terised by a wide spectrum of mani-
festations, extending from exocrine 
to extra-glandular involvement (1). 
SjD predominantly involves exocrine 
glands (typically salivary and lacrimal 
glands), which are associated with the 
sicca symptoms. The glandular in-
flammation exposes SjD patients to an 
increased risk of lymphoma (2), the 
highest among various autoimmune 
diseases (3). The extra-nodal marginal 
zone lymphoma (MZL) of the mucosa-
associated lymphoid tissue (MALT) 
histotype (4-6) appears to be the more 
frequent B-cell Non-Hodgkin Lympho-
ma histotype (7-16). Lymphoma early 
identification and prevention in SjD re-
mains a major unmet need (17).
Morphological changes of salivary 
glands in SjD are depicted by ultra-
sonography (18) and salivary gland 
ultrasound (SGUS) is increasingly ap-
plied in SjD management to evaluate 
salivary gland structural abnormali-
ties and parenchymal lesions of the 
major salivary glands (19-22). Multi-
ple SGUS scoring systems have been 
suggested, incorporating parameters 
such as hypoechoic areas, hyperechoic 
bands, gland volume, contour regu-
larity, and the clarity of the posterior 
glandular border. Each scoring system 
utilises and considers a distinct com-
bination of the parameters along with 
varying cutoff values.
Over the years, various scoring system 
have been proposed, starting with the 
De Vita et al. score (23), and including 
the more recent Hocevar et al. score 
(0-48) (24) and Milic et al. score (0- 
12) (25). To improve the standardisa-
tion of the methodology, the Outcome 
Measures in Rheumatology Clinical 
Trials (OMERACT) SGUS task force 
proposed a new four-grade semiquanti-
tative score with good/excellent agree-
ment results (26, 27). SGUS is not in-
cluded in the SjD classification criteria 
(28); however, this non-irradiating and 
inexpensive technique can detect pa-
renchymal lesions of the major salivary 
glands (19-21). This technique enables 
precise identification of abnormali-
ties and target histological sampling 

by ultrasound-guided core needle bi-
opsy (US-guided CNB), as recently 
proposed (29-32), allowing the collec-
tion of tissue directly from the parotid 
glands (33). 
Histopathological features such as ger-
minal centres (GCs), lymphoepithelial 
lesions (LELs) and focus score (FS) 
are observed in both minor (labial) and 
major (parotid) salivary glands. The 
presence of GCs and LELs may reflect 
the B-lymphocyte hyperactivity in SjD 
(34-36) and are recognised as cardinal 
lesions suggestive of SjD pathology in 
the major salivary glands (37). 
The use of parotid biopsies has expand-
ed with the introduction of US-guided 
CNB, which have shown compara-
ble outcomes to traditional incisional 
parotid biopsies (38). Furthermore, 
parotid gland biopsies offer several 
advantages, including the ability to 
perform repeated biopsies on the same 
gland and a higher likelihood of detect-
ing lymphoproliferative disorders com-
pared to labial gland biopsies, since the 
major salivary glands are the main site 
of lymphoma development in SjD (39).
The correlation between histopatho-
logical and SGUS features remains in-
completely elucidated in the literature, 
as well as the role of the SGUS scores 
in the identification of lymphoma. Tra-
ditionally, the presence of hyperechoic 
bands is considered indicative of glan-
dular fibrosis (20), while hypoechoic 
areas are regarded as indicative of in-
flammation (40). However, there are 
no definitive studies that have corre-
lated histopathological variables with 
ultrasonographic findings. Mossel et 
al. evaluated the associations between 
SGUS and histopathology, showing 
that evaluations of the parotid glands 
by histopathology, salivary flow, and 
SGUS assess different (or at best partly 
related) constructs (41). In particular, 
SGUS and histopathology may capture 
related inflammatory processes, while 
salivary flow often does not assess the 
same construct as parotid gland his-
topathology, nor parotid gland ultra-
sonography (41). 
The study aims to evaluate the correla-
tion of the OMERACT and Hocevar et 
al. scores with the diagnosis of lympho-
ma in patients with SjD. The secondary 
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objective is to assess the correlation 
between ultrasonographic findings and 
histological features of the parotid sali-
vary glands, focusing on inflammatory 
infiltrates and elementary lesions with-
in a cohort of patients with SjD.

Methods 
Study design
This study used a retrospective cohort 
study design. Patients with clinical di-
agnosis of SjD and fulfilment of the 
ACR/EULAR the classification crite-
ria (28) who underwent parotid gland 
biopsy for clinical indication (i.e. high 
risk of lymphoma for the presence of 
parotid swelling and/or cryoglobuli-
naemic vasculitis) (17, 42) between 
September 2018 and October 2023 
were selected for this study.
Informed consent was obtained from 
each patient in accordance with the 
Declaration of Helsinki and with local 
guidelines for good clinical practice. 
The study was conducted according to 
a protocol approved by the Regional 
Ethical Committee (CEUR- 2017-Os-
027- ASUIUD). The exclusion criteria 
include the absence of ultrasound im-
ages, a time gap of more than 6 months 
between the salivary gland biopsy and 
ultrasound examination, the presence 
of other autoimmune diseases associat-
ed with SjD, and the presence of posi-
tive hepatitis C serology. 

Clinical and laboratory assessment
Patients’ clinical data were retrieved 
from the medical charts, including age, 
gender, disease duration, presence of xe-
rostomia and xerophthalmia, as well as 
involvement of the nervous system, his-
tory of parotid swelling, arthritis, pur-
pura, Raynaud’s phenomenon, and pul-
monary involvement. Laboratory data 
were also collected, including positivity 
for serum antibodies (ANA, anti-SSA/
Ro, anti-SSB/La antibodies, rheumatoid 
factor), cryoglobulin, hypocomplemen-
taemia, leukopenia, thrombocytopenia, 
hypergammaglobulinaemia, presence of 
a monoclonal component. The listed pa-
rameters will be defined and evaluated 
according to the definitions of the inter-
national validated disease activity score 
EULAR Sjögren’s Syndrome Disease 
Activity Index (ESSDAI) (43). 

Major salivary gland ultrasound
Ultrasound images stored in the facil-
ity’s computer systems and belonging 
to enrolled patients have been retrieved 
and anonymised. The ultrasound im-
ages were obtained by a rheumatolo-
gist (AZ) and a radiologist (ML) with 
extensive experience (i.e. 10 years) in 
SjD-related ultrasonography with lin-
ear high-frequency transducers (RS85, 
probe LM4-15B (Samsung, Seoul, 
South Korea) or Affiniti 70G, probe 
L18-5 (Philips, Amsterdam, the Neth-
erlands)). For each image, an assess-
ment of the degree of ultrasonographic 
involvement was assessed according to 
the OMERACT (26) and Hocevar et al. 
(44) scores. The intra-rater and inter-
rater reliability were almost perfect and 
substantial, respectively, as reported in 
previous study (27). 
To better explore the ability to identify 
lymphoma patients and the correlation 
between the histopathological features 
and the ultrasonographic lesions, we 
specifically applied the ultrasonographic 
score also to the biopsied gland, allow-
ing for a direct comparison between 
histopathological findings and the ultra-
sonographic score of the same parotid 
gland. In this scenario, the Hocevar et 
al. score was therefore applied only to 
the biopsied gland, with a possible range 
of 0 to 13 for parotid glands, and the 
OMERACT score ranged from 0 to 3.

Histological assessment
Histological preparations of major sali-
vary glands obtained through surgical 
biopsy or CNB have been evaluated by 
the histopathologist (EP) with over 10 
years of experience. 
Histopathological assessment was used 
to determine the presence of lymphoma 

and, additionally, to evaluate the Focus 
Score (FS), the presence of lymphoe-
pithelial lesions (LELs), germinal cen-
tres (GCs), multiple focal lymphocytic 
sialadenitis/lymphoepithelial sialad-
enitis (MESA/LESA), and non-specific 
features of sialadenitis (such as fibrotic 
area, duct dilatation, adipose replace-
ment area) (45). 

Statistical analysis
Patient demographic and clinical char-
acteristics were presented with abso-
lute values and percentages for cate-
gorical variables and means or medians 
(standard deviation [SD] or interquar-
tile ranges [IQRs]) for continuous vari-
ables. The Shapiro-Wilk test was used 
to assess whether data were normally 
or nonnormally distributed. Univari-
ate logistic regressions were performed 
to explore variables associated to the 
presence of lymphoma, estimating the 
odds ratios (ORs) and 95% confidence 
intervals (CIs). Univariate linear re-
gressions were performed to estimate 
the association between the OMER-
ACT and Hocevar et al. scores and his-
topathological features, by calculating 
the β (linear regression coefficient) and 
95% CIs. Analyses were performed by 
STATA 18.

Results
Demographic and 
clinical characteristics
During the observational period, 59  
patients underwent parotid gland biop-
sy. Two patients were excluded due to 
unretrievable ultrasound images. Con-
sequently, 57 patients were included 
(Fig. 1).
Fifty out of 57 (80%) patients were fe-
male. The mean age at biopsy was 55 

Fig. 1. Study flowchart.
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years (SD 15.5) after a median disease 
duration of 4 years (IQR 1–11). The in-
terval between SGUS assessment and 
biopsy had a median of 3 months (IQR 
0-6). Clinically, the cohort exhibited 
a mean ESSDAI score of 7 (SD 4). A 
history of parotid gland swelling was 
reported in 50 (88%) of patients, and 
xerostomia and xerophthalmia were 
present in 41 (72%) and 38 (67%) of 
the cohort, respectively. Other sys-
temic manifestations included cutane-
ous purpura in 10 (18%), arthritis in 
10 (18%), Raynaud’s phenomenon in 
7 (12%), and lung involvement in 5 
(9%). Twenty-four out of 57 (42%) of 
the SjD patients were diagnosed with 
lymphoma by salivary gland biopsy.
Histopathologically, the majority of the 
cohort exhibited significant glandular 
involvement, with a FS ≥1 observed in 
45 (82%) of the biopsies. LELs were 
present in 43 (81%), and GCs in 40 
(75%) of the patients. MESA/LESA 
was identified in 20 (35%), while non-
specific features of sialadenitis were 
observed in 4 (7%) of the cases.
Ultrasonographic assessment showed 
a median OMERACT score of 9 (IQR 
8-10) and a median Hocevar et al. 
score of 28 (IQR 25-35). Complete 
demographic, serological and clinical 
characteristics of the cohort are pre-
sented in Table I.

The ultrasonographic scores 
as a tool for lymphoma detection
According to the parotid biopsy, 24 pa-
tients were diagnosed with lymphoma 
(Fig. 2). All cases were identified as 
extra-nodal MZL-MALT lymphoma. 
The mean age at the time of biopsy 
was 62.0 years (SD 14.2). The medi-
an disease duration was 7 years (IQR 
2.7–11). The mean ESSDAI score was 
8 (SD 4). Regarding clinical manifes-
tations, xerostomia and xerophthal-
mia were reported in 17 (71%) and 19 
(79%) patients, respectively. Among 
the clinical features, parotid gland 
swelling was observed in the vast ma-
jority of patients (22/24, 92%).
Among the patients with a new diag-
nosis of lymphoma, SGUS evaluation 
revealed a median OMERACT score of 
10 (IQR 8–12) and a median Hocevar 
et al. score of 31 (IQR 24–38). In par-

ticular, for the biopsied gland, the me-
dian Hocevar et al. score was 9 (IQR 
8–11), while for the OMERACT was 3 
(IQR 2-3). Focusing on the OMERACT 
score, 17/24 (71%) showed a grade 3 in 
the biopsied gland, while the remaining 
7/24 (29%) showed suspicious focal le-
sions at the SGUS examination.
The ability of SGUS scores to identify 
lymphoma was evaluated. The odds ra-
tio (OR) for the OMERACT score in 
detecting lymphoma was 1.10 (95% 
CI: 0.91–1.34; p=0.305). For the bi-
opsied gland, the OMERACT score 

yielded an OR of 1.72 (95% CI: 0.79–
3.72; p=0.171). Similarly, the Hocevar 
et al. score showed an OR of 1.03 (95% 
CI: 0.97–1.10; p=0.300). The biopsied 
gland Hocevar et al. score also did not 
show a significant association with 
lymphoma identification, with an OR 
of 1.13 (95% CI: 0.91–1.41; p=0.280) 
(Table II). 

Association between ultrasonography 
score and histopathological analysis 
Of the initial cohort, we perform this 
analysis on 33 SjD patients without 

Table I. Demographic and clinical features.

Patients (n=57)

Demographic data
Female, n (%)	 50 	(88%)
Age at biopsy, mean (SD) years	 55 	(15.5)
Age at SjD diagnosis, median (IQR) years	 48 	(38-56)
Disease duration, median (SD) years	 4 	(1-11)
Time between ultrasound and biopsy, median (IQR), months	 3 	(0-9)

Clinical features
ESSDAI, mean (SD)	 7 	(4)
Xerostomia, n (%)	 41 	(72%)
Xeropthalmia, n (%)	 38 	(67%)
CNS involvement, n (%)	 1 	(2%)
PNS involvement, n (%)	 5 	(9%)
Parotid gland swelling history, n (%)	 50 	(88%)
Arthritis, n (%)	 10 	(18%)
Cutaneous purpura, n (%)	 10 	(18%)
Raynaud’s phenomena, n (%)	 7 	(12%)
Lung involvement, n (%)	 5 	(9%)
Lymphoma diagnosis, n (%)	 24 	(42%)

Laboratory
Leukopenia, n (%)	 18 	(32%)
Thrombocytopenia, n (%)	 4 	(7%)
Hypergammaglobulinaemia, n (%)	 35 	(61%)
Monoclonal component, n (%)	 15 	(26%)
Hypocomplementaemia C3, n (%)	 11 	(19%)
Hypocomplementaemia C4, n (%)	 17 	(30%)
ANA positivity, n (%)	 56 	(98%)
SSA positivity, n (%)	 51 	(89%)
SSB positivity, n (%)	 31 	(54%)
RF positivity, n (%	 41 	(72%)
Cryoglobulin, n (%) 	 9 	(16%)

Histopathological features
FS ≥1, n (%)	 45 	(82%)
	 *2 missing values
LELs, n (%)	 46 	(81%)
GCs, n (%)	 43 	(75%)
MESA/LESA, n (%)	 20 	(35%)
Non-specific features of sialadenitis, n (%) 	 4 	(7%)

Ultrasonographic assessment 
OMERACT score (0-12), median (IQR)	 9 	(8-10)
Biopsied gland OMERACT score (0-3), median (IQR)	 3 	(2-3)
Hocevar et al. score (0-48), median (IQR)	 28 	(25-35)
Biopsied gland Hocevar et al. score (0-13), median (IQR)	 9 	(7-10)

CNS: central nervous system; PNS: peripheral nervous system; ANA: antinuclear antibody; RF: rheu-
matoid factor; FS focus score; LELs: lympho-epithelial lesions; GCs: germinal centres; MESA/LESA: 
multiple focal lymphocytic sialadenitis/lymphoepithelial sialadenitis.
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lymphoma diagnosis. Twenty-nine out 
of 33 (88%) patients were female. The 
mean age at biopsy was 49.8 years (SD 
14.4) after a median disease duration 
of 2 years (IQR 0–9) and the median 
ESSDAI score was 4 (IQR 3–8). A 
significant proportion of patients expe-
rienced xerostomia 24 (73%) and xe-
rophthalmia 19 (58%), while 23 (85%) 
had a history of parotid gland swelling. 
Arthritis was present in 5 (15%) of pa-
tients, cutaneous purpura in 4 (12%), 
and Raynaud’s phenomenon in 3 (9%). 
Lung involvement occurred in only 
one patient (3%). 
In this cohort of 33 SjD patients at 
higher risk of lymphoma, relevant ul-
trasonographic abnormalities were ob-
served. The median OMERACT score 
was 8 (IQR 8–10), with 51.5% of pa-
tients exhibiting severe parotid gland 
involvement (grade 3) in the biopsied 
gland. The median Hocevar et al. score 
for the overall ultrasonographic evalua-
tion was 28 (IQR 25–33). In particular, 
the Hocevar et al. score for the biop-
sied gland alone had a median value of 
9 (IQR 7–10). Complete demographic, 
serological and clinical characteristics 
of the cohort are presented in Supple-
mentary Table S1. 
The combined regression analysis of the 
OMERACT and Hocevar et al. scores 
revealed that several histopathological 
features were significantly associated 
with SGUS findings in patients with 
SjD. The presence of LELs were associ-
ated with a significant increase in both 
the OMERACT score (β=3.57, 95% CI: 
1.53–5.61; p=0.001) and the Hocevar et 
al. score (β=8.16, 95% CI: 1.45–14.87; 
p=0.019). FS also showed a significant 
positive correlation with both scoring 
systems. The regression coefficient for 
the OMERACT score was 0.26 (95% 
CI: 0.09–0.43; p=0.004), while for the 
Hocevar et al. score it was 0.57 (95% 
CI: 0.03–1.12; p=0.040), indicating that 
higher FS values are associated with 
increased ultrasonographic abnormali-
ties. MESA/LESA was significantly 
associated with the OMERACT score 
(β=2.30, 95% CI: 0.46–4.15; p=0.016), 
and showed a trend towards significance 
with the Hocevar et al.  score (β=5.52, 
95% CI: -0.28–11.32; p=0.062). 
In contrast, the presence of GCs was 

not significantly associated with either 
scoring system (OMERACT score: 
β=1.86, 95% CI: -0.26–3.98; p=0.083; 
Hocevar et al. score: β=4.46, 95% CI: 
-2.08–11.00; p=0.174). Non-specific 
features of sialadenitis did not show a 
significant correlation with either ultra-
sonographic score (OMERACT score: 
β=3.09, 95% CI: -3.49–9.66; p=0.341; 

Hocevar et al. score: β=9.22, 95% CI: 
-13.08–31.52; p=0.401). Complete 
data are reported in the Tables IIIA and 
IIIB. 

Discussion
Parotid swelling and cryoglobulinae-
mic vasculitis are the two clinical key 
risk factors for lymphoma in patients 

Fig. 2. Ultrasonographic image of a parotid gland of a patient diagnosed with lymphoma.

Table II. Lymphoma identification ability of ultrasonographic scores.

	 Odds ratio	 95% CI	 p-value

OMERACT score	 1.10	 0.91-1.34	 0.305
Hocevar et al. score 	 1.03	 0.97-1.10	 0.300
Biopsied gland OMERACT score 	 1.72	 0.79-3.72	 0.171
Biopsied gland Hocevar et al. score	 1.13	 0.91-1.41	 0.280

Table IIIA. Regression model of OMERACT score.

Risk factor	 β	 95% CI	 p-value

FS	 0.26	 0.09-0.43	 0.004
LELs	 3.57	 1.53-5.61	 0.001
GCs	 1.86	 -0.26-3.98	 0.083
MESA/LESA	 2.30	 0.46-4.15	 0.016
Non-specific features of sialadenitis	 3.09	 -3.49-9.66	 0.341

Table IIIB. Regression model of HOCEVAR et al. score 

Risk factor	 β	 95% CI	 p-value

FS	 0.57	 0.03-1.12	 0.040
LELs	 8.16	 1.45-14.87	 0.019
GCs	 4.46	 -2.08-11.00	 0.174
MESA/LESA 	 5.52	 -0.28-11.32	 0.062
Non-specific features of sialadenitis	 9.22	 -13.08-31.52	 0.401

LELs: lympho-epithelial lesions; GCs: germinal centres; MESA/LESA: multiple focal lymphocytic 
sialadenitis/lymphoepithelial sialadenitis; FS: focus score.
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with SjD (17, 46). Non-Hodgkin’s lym-
phoma and in particular extra-nodal 
MZL-MALT lymphoma is undoubted-
ly the most severe complication in the 
course of SjD, affecting approximately 
5-10% of patients with SjD, with the 
onset of lymphoproliferation involv-
ing the major salivary glands in 60% 
of cases (39). SGUS imaging of these 
structures offers excellent visualisation 
of the glandular parenchyma and dem-
onstrates high intra- and inter-operator 
reliability, even among non-experts 
(27). This makes SGUS a valuable tool 
for stratifying patients who may re-
quire major salivary gland biopsy.
Currently, most of the available scores 
serve diagnostic and classification pur-
poses, while evidence of their prognos-
tic role is limited. 
In this study, we evaluated whether 
the most commonly used SGUS scores 
for major salivary glands in SjD (i.e. 
OMERACT (26) and Hocevar et al. 
(44) scores) could be useful in improv-
ing the accuracy of patient selection 
with SjD at clinical risk of lymphoma 
due to glandular swelling or cryoglo-
bulinaemic vasculitis. The study dem-
onstrated that while ultrasonographic 
assessments are valuable for evaluating 
glandular involvement, their ability to 
identify lymphoma in this subgroup of 
SjD at higher risk remains limited. In 
fact, both the Hocevar et al. score and 
the OMERACT score, whether evalu-
ated across all four glands or at the lev-
el of the biopsied gland, do not provide 
added value in identifying lymphoma. 
Thus, the use of SGUS scores with 
prognostic significance in SjD deserves 
further prospective studies. 
Recent studies have highlighted the 
significance of sonographic features 
in identifying lymphoma in the major 
salivary glands in SjD (22). To enhance 
the diagnostic accuracy of SGUS for 
lymphoma detection in SjD, several re-
finements to the scoring system could 
be proposed. Specifically, the scoring 
system could be expanded to incorpo-
rate “suspicious” ultrasound features 
in cases of focal lesions, such as very 
hypoechoic echogenicity, homogene-
ity, oval shape, well-defined margins, 
the presence of septa, colour Doppler 
vascularisation, and posterior acoustic 

enhancement. The concurrent presence 
of multiple features, particularly six or 
more, has demonstrated strong predic-
tive value for lymphoma and could be 
integrated as a diagnostic criterion (22). 
In the absence of focal lesions, greater 
emphasis could be placed on the analy-
sis of diffuse inhomogeneous glandular 
patterns as a distinguishing feature.
Nevertheless, the study has demon-
strated a significant correlation between 
relevant histopathological lesions and 
the scores applied, underscoring the po-
tential of SGUS as an objective tool to 
evaluate the glandular response in clini-
cal trials.
The implications of our findings must 
be interpreted within the context of sev-
eral limitations, including the retrospec-
tive design of the study, as well as the 
absence of control groups or data on ini-
tial disease conditions. Another limita-
tion derives from the clinical necessity 
to perform parotid gland biopsies pri-
marily based on suspicion of lympho-
ma. This may create a selection bias, as 
the cohort largely consists of individu-
als with biologically active disease and 
advanced lymphoproliferation in the 
parotid glands, often presenting with 
visible glandular swelling. Therefore, 
the correlation observed between ultra-
sonographic scores, and histopathologi-
cal features may reflect the severity of 
the disease stage. The majority of our 
patients exhibited high ultrasonograph-
ic scores (i.e. OMERACT scores of 2 
and 3), while those with lower scores 
(i.e. OMERACT scores of 0 and 1) were 
underrepresented. Future studies should 
aim to include also patients with lower 
ultrasonographic scores, to determine 
if similar correlations are maintained 
across all disease stages. 
In conclusion, our findings demonstrate 
that the OMERACT and Hocevar et 
al. scores are not able to identify lym-
phoma in SjD patients at higher risk for 
the presence of parotid swelling and/
or cryoglobulinaemic vasculitis. Nev-
ertheless, the correlation between the 
elementary histological lesions and ul-
trasound scores highlights the opportu-
nity of developing dedicated scores in 
the near future for risk stratification of 
lymphoma and monitoring the response 
to therapy.
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