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Mucosa-associated lymphoid tissue (MALT) lymphoma commonly arises from chronic in-
flammation or autoimmune diseases, such as Sjogren syndrome (SjS). Although rare, amy-
loid deposition in MALT lymphoma has been reported. We present a rare case of parotid
gland MALT lymphoma in a 49-year-old woman, in whom preoperative diagnosis was chal-
lenging due to atypical imaging findings resulting from amyloid deposits. MRI showed T2-
hypointense and T1-iso- to slightly hyperintense masses in the left parotid gland and right
sublingual gland, with predominant marginal contrast enhancement and no significant dif-
fusion restriction. Additionally, atrophy and fatty replacement of the parenchyma were
noted in bilateral parotid glands, suggesting SjS. Left superficial parotidectomy was per-
formed and pathological findings confirmed MALT lymphoma with extensive amyloid depo-
sition. Histopathological findings of the resected parotid gland parenchyma also suggested
SjS. MALT lymphoma should be considered in the differential diagnosis of multiple salivary
gland masses in patients with suspected SjS. If MRI reveals atypical imaging findings for
malignant lymphoma, particularly T2-hypointensity with no significant diffusion restric-
tion, the possibility of amyloid deposition in MALT lymphoma should be considered.
© 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/)
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Introduction

Mucosa-associated lymphoid tissue (MALT) lymphoma is a
subtype of extranodal marginal zone B-cell lymphoma that
arises from mucosa-associated lymphoid tissue, including the
gastrointestinal tract, lung, oropharynx, salivary gland, ocu-
lar adnexa, and skin. It often arises in the setting of chronic
inflammation or autoimmune disease, such as Sjogren syn-
drome (SjS) [1]. Although rare, amyloid deposition in MALT
lymphoma has been reported at various sites, including the
stomach, lungs, and ocular adnexa [2]. Amyloid deposition in
MALT lymphoma of the salivary glands has also been reported,
but its detailed imaging findings have not been described in
the literature. Herein, we present a case of parotid gland MALT
lymphoma with extensive amyloid deposition, where preoper-
ative diagnosis was challenging due to atypical imaging find-
ings resulting from amyloid deposits, and discuss its imaging
findings.

Case report

A 49-year-old woman presented to our hospital with a 5-year
history of progressively increasing left subauricular masses.

The patient had a history of surgery for uterine cervical can-
cer 14 years earlier. Physical examination revealed firm, non-
tender left subauricular mass. Laboratory blood test evalua-
tions showed a white blood cell (WBC) count of 2800/uL, and
a red blood cell (RBC) count of 3.55 x 10%/uL, indicating a mild
decrease in both these parameters. Other physical examina-
tions and laboratory findings were unremarkable.

Ultrasonography showed multiple, round, hypoechoic
masses up to 2 cm in diameter, with punctate calcifications in
bilateral parotid glands. Color Doppler imaging showed no sig-
nificant blood flow signals within the hypoechoic masses. The
bilateral submandibular glands showed heterogeneous echo-
texture with scattered small hypoechoic lesions, suggesting
chronic salivary gland inflammation.

Magnetic resonance imaging (MRI) showed well-defined
masses in the left parotid gland and the right sublingual
gland (Fig. 1). The masses revealed hypointensity on T2-
weighted images (T2WI) and iso- to slight hyperintensity
on T1l-weighted images (T1WI). Diffusion-weighted imaging
(DWI) (b = 1000 s/mm?) and the apparent diffusion coeffi-
cient (ADC) map did not show significant diffusion restriction
(Figs. 1A, B, D, E). Gadolinium-enhanced fat-suppressed T1WI
showed enhancement at the margins and faint enhancement
at the center of the mass (Figs. 1C and F). Additionally, at-
rophy and fatty replacement of the parenchyma were noted
in bilateral parotid glands, suggesting SjS. Given the pres-

Fig. 1 - MRI of the head and neck. (A, D) Axial T2-weighted images (T2WI), (B, E) axial diffusion-weighted images (DWI)

(b = 1000 s/mm?), and (C, F) axial gadolinium-enhanced fat-suppressed T1WI (Gd-FS-T1WI). Well-defined T2-hypointense
masses are observed in the left parotid gland and right sublingual gland (A, D, arrows). The masses do not show
hyperintensity on DWI, indicating no diffusion restriction (B, E, arrows). Gd-FS-T1WI shows enhancement at the margins
and faint enhancement at the center of the mass (C, F, arrows). Atrophy and fatty replacement of the parenchyma is noted in

the left parotid gland, suggesting Sjogren syndrome.
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Fig. 2 - Histopathological and immunohistological findings. (A) Formalin-fixed specimen, (B) hematoxylin-eosin (HE)
staining, (C) direct fast scarlet (DFS) staining, (D) DFS staining under cross-polarized light, (E) CD20 antibody staining, and (F)

HE staining.

Gross pathology shows a brownish mass in the resected parotid gland (A, dashed oval). Microscopically, the mass consists
of eosinophilic, hyalinized, amorphous material. The eosinophilic amorphous material is positive for DFS staining and
shows green birefringence under polarized light microscopy, suggesting amyloid deposits. Lymphocytes and plasma cells at
the periphery of the amyloid deposits are positive for CD20 (E). The resected parotid tissue shows stromal fibrosis and fatty
replacement, and lymphocytic infiltration around the exocrine glands, suggesting Sjégren syndrome (F).

ence of multiple salivary gland nodules in a patient with sus-
pected SjS, MALT lymphoma was considered. However, MRI
showed T2-hypointensity with no significant diffusion restric-
tion, which was atypical imaging findings for malignant lym-
phoma. Other than MALT lymphoma, cellular type pleomor-
phic adenoma, Warthin tumor, oncocytoma, malignant sali-
vary gland tumors, IgG4-related disease, and amyloidosis were
considered in the differential diagnosis for T2-hypointense
salivary gland lesions.

The patient underwent left superficial parotidectomy for
definitive diagnosis because the mass showed a tendency to
increase in size. Macroscopically, a brownish ovoid mass, mea-
suring 2.5 x 1.6 x 1.1 cm, was seen within the resected left
parotid gland (Fig. 2A). Microscopically, the mass mainly con-
sisted of amyloid deposits, confirmed by direct fast scarlet
(DFS) staining and green birefringence under polarized light
microscopy (Figs. 2B-D). Lymphocytes and plasma cells, which
were positive for CD20, C79a, and Bcl-2 staining, and negative
for Bcl-6, CD10, and CyclinD1 staining, were observed at the
periphery of the amyloid deposits, consistent with MALT lym-
phoma (Fig. 2E). The resected parotid tissue showed stromal
fibrosis and fatty replacement, with lymphocytic infiltration

around the exocrine glands (Fig. 2F). In addition, serum SS-
A antibody and antinuclear antibodies were positive, strongly
suggesting SjS.

Postoperatively, to evaluate for systemic involvement of
MALT lymphoma, 18F-Fluorodeoxyglucose-positron emission
tomography (FDG-PET) scan was performed, which revealed
multiple anterior mediastinal masses with a maximum stan-
dardized uptake value (SUVmax) of 2.72 (Fig. 3A). Chest com-
puted tomography (CT) showed punctate calcification within
the masses (Fig. 3B). On MRI, the masses showed marked
hypointensity on T2WI with no restricted diffusion, similar
to the salivary gland masses (Figs. 3C and D). Thoracoscopic
biopsy of the anterior mediastinal mass indicated the pres-
ence of amyloid deposition; however, the presence of MALT
lymphoma in the specimen was not confirmed.

Biopsies of the skin, bone marrow, stomach, duodenum,
and rectum, performed to exclude systemic amyloidosis,
showed no evidence of amyloid deposition. Laboratory tests
showed that serum immunoglobulin free light chain (FLC)
kappa and lambda levels were not elevated, with an FLC ratio
of 1.17. Urine M-protein was negative. Additionally, since the
patient had no clinical symptoms suggesting systemic amy-
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Fig. 3 - Imaging findings of the anterior mediastinal masses. (A) 18F-Fluorodeoxyglucose-positron emission tomography
(FDG-PET), (B) unenhanced chest computed tomography (CT), (C) axial T2-weighted image (T2WI), and (D) axial
diffusion-weighted image (DWI) (b = 1000 s/mm?). FDG-PET shows multiple anterior mediastinal masses with a maximum
standardized uptake value (SUVmax) of 2.72 (A, arrows). Unenhanced CT shows calcification within the masses (B, arrows).
The masses show homogeneous hypointensity on T2WI and do not show hyperintensity on DWI, indicating no diffusion

restriction (G, D, arrows).

loidosis, systemic amyloidosis was clinically excluded. Ulti-
mately, the salivary glands and anterior mediastinal masses
were considered to represent a series of MALT lymphomas
with extensive amyloid deposition. Since the patient was
asymptomatic, a watchful waiting approach was adopted.
Over 1 year of watchful waiting, the patient has remained
asymptomatic without tumor progression.

Discussion

MALT lymphoma is composed of small B cells that most typ-
ically include marginal zone cells, accounting for 7%-8% of
non-Hodgkin B cell lymphoma [3]. The stomach is the most

common site of MALT lymphomas and frequent extragastric
sites include the salivary glands, skin, orbits and conjunctiva,
lung, thyroid gland, upper airways, breast, other gastrointesti-
nal sites, and the liver [2]. Among salivary glands, the parotid
gland is the most commonly affected site (78%), with 8.5% of
cases involving bilateral parotid glands [4].

SjSis a well-known autoimmune disease that increases the
risk of developing MALT lymphoma, particularly in the sali-
vary glands. In the present case, MRI showed atrophy and fatty
replacement of the bilateral parotid glands, and both serum
SS-A antibodies and antinuclear antibodies were positive. Fur-
thermore, histopathological findings of the resected parotid
gland revealed stromal fibrosis, fatty replacement, and lym-
phocytic infiltration around the exocrine glands, consistent
with SjS. Although lip biopsy of the minor salivary glands, the
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gold standard for diagnosis of SjS, was not performed in the
present case, parotid biopsy has been reported to have com-
parable diagnostic capabilities [5]. The findings in the present
case strongly suggested the diagnosis of SjS, which might have
contributed to the high-risk status for the development of
MALT lymphoma.

Amyloid deposition in MALT lymphoma is thought to origi-
nate from immunoglobulin light chains produced by neoplas-
tic plasmacytoid cells. Although rare, it has been reported at
various sites, including the stomach, salivary glands, lungs,
ocular adnexa, etc [2,4,6]. Among the salivary glands, amy-
loid deposition has been reported in the parotid gland, sub-
mandibular gland, and minor salivary glands [2,7-9]. It has
been reported that amyloid deposits in MALT lymphoma are
often extensive relative to the tumor area. In a pathological
study of 20 MALT cases with amyloid deposition, the area of
amyloid deposits was greater than that of lymphoma in 60%
of cases [2]. Additionally, in 35% of the cases, amyloid deposits
occupied more than 90% of the total area. In that report, the
lymphomatous component was typically present as a periph-
eral rim around the amyloid nodule or in dense bands or foci
throughout the mass [2]. In the present case, MALT lymphoma
of the left parotid gland was mostly replaced by amyloid de-
posits, and the lymphomatous component was observed at
the periphery of the amyloid deposits. The absence of sys-
temic amyloidosis suggests that immunoglobulin light chains
produced in MALT lymphoma were insufficient in quantity or
in amyloidogenic properties to give rise to amyloid deposits
beyond their region of local production. The other salivary
gland masses and mediastinal masses were also speculated
as being part of a series of MALT lymphoma with amyloid de-
position, although biopsy of the mediastinal masses showed
only amyloid deposits. A previous study reported that only
amyloid deposits were detected in 1 biopsy specimen, while
lymphomas were detected in other biopsy specimens [2]. This
suggests that sampling artifacts might play a significant role
in underdiagnosing amyloid-associated lymphoma. Another
case series also reported a case in which only amyloid deposits
were found [10]. The authors speculated that the MALT lym-
phoma regressed and only amyloid deposits remained in that
case.

On imaging, salivary gland MALT lymphoma typically
presents as a diffuse or solid mass, often with internal cys-
tic components and calcification [11]. The solid component
typically shows mild to moderate hypointensity on TIWI, and
iso- or mild hyperintensity on T2WI, with low ADC values
(mean 0.64 x 10~3 mm?/s, range 0.48-0.82 x 10~3 mm?/s) [12].
Contrast-enhanced MRI shows homogeneous, mild to mod-
erate enhancement and a rapid-increase and gradual pattern
on dynamic contrast-enhanced imaging [12,13]. On 18F-FDG-
PET, the reported SUVmax for MALT lymphomas of the parotid
gland is 7.7 £ 3.7 [14]. In contrast, MR imaging findings of
amyloid deposits have shown that both TIWI and T2WI show
variable signal intensity [15]. Contrast-enhanced T1WI typi-
cally shows either faint or intense enhancement [16]. These
variabilities are considered as being due to the site of depo-
sition and the degree of amyloid protein accumulation [17].
Hypointensity on T2WI is thought to represent dense amyloid
protein deposits [15]. In the present case, the parotid gland
MALT lymphoma with amyloid deposition showed atypical

imaging findings: hypointensity on T2WI and iso- to slight hy-
perintensity on T1WI, with no significant diffusion restriction.
Contrast enhancement at the margins and faint enhancement
in the center of the mass were considered to correspond to
MALT lymphoma at the margins and extensive amyloid de-
posits, respectively.

As in the present case, amyloid deposition alters the typ-
ical imaging findings of MALT lymphoma, making preopera-
tive diagnosis challenging. Our experience suggests that MALT
lymphoma should be considered in the differential diagnosis
when multiple salivary gland masses are encountered in pa-
tients with suspected SjS. If MRI reveals atypical imaging find-
ings for malignant lymphoma, particularly T2-hypointensity
with no significant diffusion restriction, the possibility of amy-
loid deposition in MALT lymphoma should be considered.

Conclusion

We described a case of parotid gland MALT lymphoma with
extensive amyloid deposition. The amyloid deposition sig-
nificantly altered the typical imaging findings of MALT lym-
phoma, complicating the preoperative diagnosis. Radiologists
should consider the possibility of amyloid deposition in sus-
pected cases of MALT lymphoma when MRI reveals atypical
imaging findings, particularly T2-hypointensity with no diffu-
sion restriction.

Patient consent

Written informed consent was obtained from the patient for
publication of this case report.
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