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Article history: Secondary Sjogren’s syndrome (sSS) is a medical condition that occurs in individuals with
Received 21 February 2024 autoimmune diseases such as systemic lupus erythematosus (SLE) and rheumatoid arthri-
Revised 30 July 2024 tis. It predominantly affects females rather than males. We present a case of a 32-year-old
Accepted 31 July 2024 female with a 3-year history of rheumatoid arthritis (RA) who presented to the internal

medicine and rheumatology clinic with several complaints, including swelling and tender-
ness in her left jaw, dry mouth (xerostomia), irritated eyes (xerophthalmia), severe joint pain,

Keywords: and a decreased in saliva production. The blood tests demonstrate the presence of anti-SSA
Sjogren’s syndrome and anti-SSB autoantibodies and elevation of total leukocyte count (TLC), erythrocyte sedi-
Rheumatoid arthritis mentation rate (ESR), and C-reactive protein (CRP) levels, indicating inflammation. A high-
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frequency ultrasound confirmed the diagnosis of Secondary Sjogren’s syndrome grade II,
specifically affecting the left parotid gland (PG).
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Sjogren’s Syndrome (SS) is a chronic inflammatory au-
toimmune disease primarily affecting exocrine glands. It
is more prevalent among women in their middle age and
can manifest as either primary Sjogren’s Syndrome (pSS)
or secondary Sjogren’s Syndrome (sSS) in conjunction with
other rheumatic diseases such as Rheumatoid arthritis (RA),
SLE (Systemic lupus erythematosus), systemic sclerosis,
polymyositis, mixed cryoglobulinemia, and polyarteritis no-
dosa. Among these, RA is the most common connective tissue
disease associated with SS and can give rise to additional
symptoms referred to as sicca symptoms, which include
keratoconjunctivitis sicca (dry eyes) and xerostomia (dry
mouth) [1-4]. There is no single diagnostic test for SjD, and
the clinical diagnosis is made based on compatible clinical
and laboratory features, excluding other causes of dryness.
Sjogren’s disease (SjD) is diagnosed when there is objective
evidence of ocular and oral dryness, with an underlying
autoimmune basis for exocrine glandular dysfunction. The
formal classification criteria set by the American College of
Rheumatology/European League Against Rheumatism neces-
sitate the presence of immunologic abnormalities, like the
detection of serum anti-Sjogren’s syndrome-related antigen
A (SSA) antibodies or focal lymphocytic sialadenitis observed
in labial salivary gland biopsies. Imaging modalities support
the diagnosis of Sjogren’s syndrome, in computed tomogra-
phy (CT), magnetic resonance imaging (MRI), and ultrasound
(US) the manifestation of salivary glandular parenchymal
abnormalities confirms the diagnosis of SjD. Salivary gland
ultrasound (US) demonstrated a sensitivity of 75% and
specificity of 93% for Sjogren’s syndrome (SjD). However, the
detection of punctate calcification in both parotid glands
through CT imaging has high specificity but limited sensi-
tivity in identifying SjD. CT imaging is not recommended
as a standard diagnostic tool for SjD. Moreover, parotid
scintigraphy and sialography also can identify characteristic

abnormalities in SjD, they are seldom utilized [5-8]. Ultra-
sound imaging of the parotid and submandibular salivary
glands might show specific features in patients with the dis-
ease and serve as a valuable tool for diagnosing or monitoring
the condition over time. In this case, the sSS was diagnosed
by high-frequency ultrasound which demonstrates heteroge-
neous left PG with multiple hypoechoic areas and hyperechoic
lymphocytic infiltration, the rest of the salivary glands were
normal. This case report elucidates the role of high-frequency
US in the confirmation and grading of SSS in RA patients who
complain of xerostomia, xerophthalmia, and increasing joint
pain.

Case presentation

A 32-year-old female with a rheumatoid arthritis history pre-
sented to the internal medicine and rheumatology clinic with
complaints of left tenderness, jaw swelling, dry mouth (xe-
rostomia), irritated eyes (xerophthalmia), and increasing joint
pain. She reported decreased saliva production, as evidenced
by difficulties in swelling, and altered tasting ability. Anti-SSA
and anti-SSB autoantibodies were positive. The patient’s total
leukocytosis count (TLC) erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) were elevated, indicating active
inflammation (Table 1).

Since there was no sialography, magnetic resonance, or
salivary scintigraphy available to further evaluate the patient’s
symptoms with suspected (sSS). US examination of the ma-
jor salivary glands and thyroid was performed using a high-
frequency linear transducer (10-15 MHz) (Table 2) and (Fig. 1).
US evaluation of the salivary gland based on normal salivary
gland criteria developed by Jousse-Joulins [9]. When compared
to nearby muscles, the normal PG has a uniform echo tex-
ture and a distinct appearance between the gland and the
surrounding tissue. While the normal SMG (submandibular
gland) appears uniform in echotexture (compared with adja-
cent muscles), with a clear demarcation between the gland

Table 1 - Lab investigations.

Parameters Results Reference values
Hemoglobin 13.6 g/dL 13-17 g/dL

Platelets 512 250-400*109/L

WBC (White blood cell) 11,630/pL 4000-10,500/pL.

Neutrophils (relative percent) 75.2 40-70 %

Lymphocytes (relative percent) 21.2 20-40 %

Monocytes (relative percent) 1.4 2-8%

ESR 55 mm/hr Male <50 years: <15 mm/hr

CRP Positive
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Fig. 1 - (A and B) US images show normal both thyroid lobes and right PG (R.PG) display homogenous echotexture and
normal echogenicity. (C) Shows inhomogeneous left PG occupying unnamable hypoechoic areas and hyperechoic
lymphocytic infiltration of sSS. Look at the heterogeneity of left PG compared to the R.PG (R.TH: right thyroid lobe, L.TH: left
thyroid lobe, SHM: sternohyoid muscle, and STM: sternothyroid muscle).

Table 2 - Grades of sonographic changes in the major sali-
vary glands in secondary Sjogren’s syndrome based on

(OMERACT) system [10].

Grade 0 Normal parenchyma.

Grade 1 The gland demonstrated mild inhomogeneity with
no presence of anechoic or hypoechoic areas.

Grade II The gland appears moderately inhomogeneous with
the presence of focal anechoic or hypoechoic areas.

Grade 111 Severely inhomogeneity with diffuse hypoechoic or

anechoic areas occupying the whole gland or fibrous
gland.

and the overlying tissue, the PG’s echotexture is similar to that
of the normal thyroid parenchyma. The granularity of SMG
echotexture is typically finer than that of the parotid gland
and normal thyroid parenchyma.

The sonographic findings revealed left PG enlargement
with inhomogeneous echogenicity, predominantly hypere-
choic infiltrated with innumerable hypoechoic areas (honey-
comb’s appearance) and decreased vascular flow within the
glandular parenchyma (Fig. 1C, Figs. 2 and 3). The other sali-
vary glands appeared relatively spared, showing normal shape
and measurements with preserved echogenicity and vascular-
ity. These sonographic findings supported the diagnosis of sSS
(mostly, Grade 2) using the application of the outcome mea-
sures in rheumatology (OMERACT) scoring system [9] applying
of Ultra-high frequency ultrasonography (Table 2).

Discussion

Sjogren’s syndrome (SS) is an autoimmune condition in which
the body’s immune system attacks the glands responsible for
producing tears and saliva. This results in reduced function
of the salivary and lacrimal glands, leading to symptoms of
dry mouth and dry eyes. The SS can manifest on its own as

PSS, or in conjunction with other connective tissue diseases
like SLE, RA, or scleroderma, in which case it is referred to as
sSS. The diagnosis of SS is typically considered when individu-
als experience persistent daily symptoms of dry eyes and dry
mouth for 3 months or longer [11-14]. In 1993 the relation-
ship between RA and sSS was described for the first time, the
prevalence of sSS in RA is 3.8%-39.8%. [1]

An appropriate diagnosis of SS includes the following: a
comprehensive physical examination, with close attention
to signs of salivary gland enlargement and reduced salivary
function, such as tooth decay in specific areas of the teeth, a
bumpy tongue with loss of small bumps, and absence of saliva
pooling under the tongue; Laboratory tests to identify any ab-
normalities associated with SS, including low white blood cell
and platelet counts, anemia, high levels of globulins, protein
or blood in the urine indicating potential kidney issues, and
signs of renal tubular acidosis; and diagnostic imaging such
as US or MRI to identify characteristic changes in the salivary
gland tissue that support a diagnosis of SjD. Salivary gland
US can reveal specific abnormalities in the gland tissue that
can aid in diagnosing SjD, such as multiple areas with reduced
echo, with convex borders in the affected gland [7-15,16]. Hy-
perechoic linear bands, cysts, and calcifications may become
apparent in more advanced stages of the disease. The sali-
vary gland US results can enhance the accuracy of SS clas-
sification criteria [17]. A previous study found that salivary
gland US had an 80% agreement with the 2016 ACR/EULAR
classification criteria, with a sensitivity of 67 % and speci-
ficity of 94 % in diagnosis of SS [18]. Another study involving
seventy-two patients with sicca syndrome showed that sali-
vary gland US improved the sensitivity of the 2016 ACR/EULAR
(American college of rheumatology/ European league against
rheumatism) criteria for detecting a clinical diagnosis of SjD,
with a slight decrease in specificity [19]. Salivary gland US
can also replace ocular surface staining, Schirmer test, or
sialometry in the ACR/EULAR (American college of rheuma-
tology/ European league against rheumatism) classification
criteria without compromising their sensitivity or specificity
[20].
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Fig. 2 - (A) US image of left SAG PG involvement of a patient with SS shows an enlarged gland that is diffusely
heterogeneous in texture with a smooth outer surface and decreases in echogenicity, multiple millimetric-nodular
*hypoechoic areas within for (Grade 2 of sSS). (arrow) indicted for the posterior shadowing echo from the mastoid bone. (B)
Transverse image of left PG whereas the (arrows) represent the lymphocytic infiltration depositions areas within the

affected parotid parenchyma. (S: skin).

Fig. 3 — US image of color Doppler shows reduced vasculature within heterogeneous parotid parenchyma of a patient with

sSS.

Abnormal salivary gland US, primarily indicated by the ex-
istence of hypoechoic foci in the glandular tissue, strongly re-
lates to the presence of anti-Ro/SSA antibodies [19]. Neverthe-
less, it should not be used as a substitute for salivary gland
biopsy in patients lacking these antibodies. US-guided fine-
needle aspiration and core needle biopsy of the major salivary
glands are important in the evaluation of solitary masses and
asymmetric PG enlargement, as these findings may indicate
the presence of a salivary gland lymphoma or other tumors
[21,22].

MRI offers a noninvasive technique for conducting sialog-
raphy on salivary glands, and it can also be beneficial in as-
sessing patients with recurrent parotitis [23-25]. A CT scan
of the PGs can detect variations in tissue composition, the
presence of nodules, abnormal fat buildup, changes in gland
size, and the existence of cysts. Diffuse punctate calcification,
which is best observed through CT imaging, is a highly spe-
cific indication of SjD [26]. PG sialography involves retrograde
cannulation of the major salivary gland ducts and the intro-
duction of a nonlipid-soluble contrast medium. However, it is
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limited by the risk of duct rupture and is not recommended
during episodes of acute parotitis [27,28]. Labial salivary gland
biopsy remains a crucial diagnostic tool for suspected SS and
should be obtained from an undamaged, visually normal area
of the lower lip [29,30].

In our case the patient complained of left tender, jaw
swelling, dry mouth (xerostomia), irritated eyes (xeroph-
thalmia), and increasing joint pain, Anti-SSA and anti-SSB
autoantibodies were positive, in Andonopoulos et al, no pa-
tient complained of xerophthalmia or xerostomia and Anti-
Ro (SSA) antibodies, detected in 23.5% of the RA patients with
sSS, correlated well with positive labial salivary gland biopsy
[31]. Hui Zhang et al. [32] reported sSS in a 70-year-old female
with long-term rheumatoid arthritis led to heart failure, San-
tosh Jadhav et al. [33] described another case in a 55-year fe-
male who suffered from an inability to eat completely due to
loss of teeth, along with dryness of mouth, and dryness of eyes
for several years, on clinical examination both PGs enlarged.
The Schirmer and Rose Bengal dye tests were positive. Serum
immunoglobulin - SS-A RO is positive for Sjogren’s syndrome.
The RA factor tested positive for rheumatoid arthritis. US re-
veals bilateral submandibular and PG enlargement with sev-
eral hypoechoic lesions containing very high vascularity, indi-
cating Sjogren’s syndrome. Sialography reveals scattered foci
of sialectasis. In our case only 1 PG is involved despite the pos-
itive serum immunoglobulin-SS-A RO, the other salivary gland
was normal.

The management of SS varies depending on the severity
of symptoms and is best addressed through a team-based
approach. Treatment typically involves addressing symptoms
with artificial tears and salivary substitutes to alleviate dis-
comfort and prevent complications such as conjunctivitis, and
dental, and periodontal disease. Corticosteroid therapy is only
recommended for cases with organ damage, severe symp-
toms, or significant leukopenia [33].

Conclusion

sSS occurs as a complication of several conditions such as
rheumatoid arthritis, in addition to clinical and laboratory
findings, high-frequency US is important to confirm the diag-
nosis, in the US the affected gland appears inhomogeneous
in echotexture, with multiple discrete hypoechoic areas and
hyperechoic lymphocytic infiltration.

Patient consent

The patient provided written informed consent for the publi-
cation of this case report and the accompanying image.
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