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Abstract Thymic mucosa-associated lymphoid tissue
(MALT) lymphoma shows distinct immunological char-
acteristics, such as the expression of the IgA isotype, the
frequent presence of immunoglobulin abnormalities, and a
strong association with autoimmune disease, especially
Sjogren’s syndrome (SjS). We report a case of thymic
MALT lymphoma, who exhibited biphasic changes in her
clinical characteristics during the 4-year observation period
after thymectomy. A 71-year-old woman was admitted
because of suspected SjS. A diagnosis of primary thymic
MALT lymphoma was made, and SjS was confirmed.
Serological abnormalities such as polyclonal hypergam-
maglobulinemia, IgA M protein, and elevated levels of
rheumatoid factor were noted. These abnormalities
improved rapidly after the thymectomy, but did not com-
pletely disappear. Interestingly, the remaining abnormali-
ties, which can be ascribed to the proliferation of B cells
throughout the body under the influence of SjS, have been
improving slowly but steadily during the 4-year observa-
tion period. It is suspected that the removal of the tumor by
thymectomy has more or less normalized the immunolog-
ical environment and alleviated the SjS disease activity.
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1 Introduction

Extranodal marginal-zone B cell lymphoma of mucosa-
associated lymphoid tissue (MALT lymphoma) is charac-
terized by an indolent clinical course and characteristic
histological features, consisting of centrocyte-like cells,
monocytoid neoplastic cells, and lymphoepithelial lesions
(LEL) [1]. This type of lymphoma arises in a variety of
sites, including the gastrointestinal tract, thyroid gland,
salivary gland, lung, urinary bladder, and conjunctiva. In
many cases of MALT lymphoma, there is a history of
chronic inflammation or autoimmune diseases, such as
Helicobacter pylori associated gastritis, Hashimoto’s thy-
roiditis, and Sjogren’s syndrome (SjS).

Primary thymic MALT lymphoma is rare and only 30
(approximately) cases have been reported in the litera-
ture. Moreover, it forms a unique and homogeneous
subgroup among MALT lymphomas that is characterized
by a predilection for Asians, the frequent presence of
cysts accompanied by plasma cell differentiation,
expression of the IgA isotype, a lack of the API2-MALTI
fusion gene, and a strong association with autoimmune
diseases, especially SjS [2, 3]. The majority of the
reported cases have serological abnormalities such as
hypergammaglobulinemia, M protein, and autoantibodies
[2, 3]. To our knowledge, there has been only one
reported case whose serological abnormalities were fol-
lowed for a long period of time after thymectomy [4],
and therefore, the causal relationship between immuno-
logical disorders and thymic MALT lymphoma remains
unclear.
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Here, we report a case of thymic MALT lymphoma
associated with SjS and IgA monoclonal gammopathy,
who exhibited biphasic changes in her immunological
parameters during the 4-year observation period after
thymectomy.

2 Case report

On 14 June 2004, a 71-year-old woman was referred to the
Ohtsu Red Cross Hospital because of suspected SjS. She
was complaining of dry eye, dry mouth, anorexia, emaci-
ation, and general malaise. A physical examination dis-
closed no apparent abnormalities except for a dry,
erythematous, sticky oral mucosa with dental caries. Nei-
ther the salivary glands nor the superficial lymph nodes
were swollen. Laboratory data revealed the following:
hemoglobin 9.5 g/dL, white blood cells 4.7 x 10°/L
(46% neutrophils, 4% eosinophils, 6% monocytes, 43%
lymphocyte, and 1% atypical-lymphocytes), platelets
215 x 109/L, lactate dehydrogenase 120 IU/L, creatinine
0.85 mg/dL, C-reactive protein 2.9 mg/dL, soluble inter-
leukin-2 receptor 701 IU/mL. Increased serum levels of
total protein, IgG, and IgA were noted (10.4 g/dL,
2,795 mg/dL, and 4,034 mg/dL, respectively), while IgM
was within the normal range (65 mg/dL). Cellulose acetate
membrane electrophoresis revealed a marked increase in
the f 4+ y region (64.7%) (Fig. 1). Serum immunoelectro-
phoresis revealed the presence of IgA4 M protein. Bence
Jones protein was not detected in the urine. The concen-
tration of rheumatoid factor (RF) was 6,350 IU/mL with
increases in RF-IgA, suggesting that the IgA/4 M protein
possessed RF activity (Table 1). Bone marrow aspiration
showed only scattered plasma cells without morphological
abnormalities, and no abnormal cells were detected. Anti-
nuclear antibody was positive with a speckled pattern. Both
anti-SS-A antibody and anti-SS-B antibody were strongly
positive. Shirmer’s test was positive (0 mm after 5 min).
A labial minor salivary gland biopsy showed marked sialo-
adenitis of grade 4. Foci of fifty or more inflammatory cells
were numerous enough to be confluent. The focus score
was assigned to be 12 [5]. The patient fulfilled five of the
six revised European criteria for SjS and so the diagnosis
was confirmed [6]. A chest computed tomography (CT)
showed an anterior mediastinal multicystic tumor of
65 mm in diameter. Neither lymph node enlargement nor
hepatosplenomegaly were detected on CT. A gallium
scintigram showed a high uptake spot corresponding to the
mediastinal tumor without any other positive findings.
There were no symptoms that suggested myasthenia gravis,
and anti-acetylcholine receptor antibody was negative.
Based on a clinical diagnosis of thymoma, a mediastinal
tumor was extracted on 11 August 2004. The excised
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Fig. 1 Changes in IgG, IgA, RF, and cellulose acetate membrane
electrophoresis during the 4-year observation period after the
thymectomy. IgG, IgA, and RF improved rapidly immediately after
the thymectomy and have continued to improve slowly but steadily
for the following 4 years. Cellulose acetate membrane electrophoresis

shows improvement of both polyclonal hypergammaglobulinemia and
monoclonal gammopathy

specimen proved that the multicystic tumor was confined
within the thymus and did not show macroscopic invasion
to the surrounding tissues. The regional lymph nodes were
not involved. Histologically, the normal architecture of the
thymus was disrupted by a dense infiltration of centrocyte-
like lymphoid cells (Fig. 2a, c). There were a considerable
number of scattered plasma cells. Prominent LEL, which
were highlighted by cytokeratin staining (Fig. 2b), had
been formed by the infiltration of centrocyte-like cells into
the enlarged Hassall’s corpuscles. Immunohistochemically,
the infiltrating lymphoid cells were positive for CD20 and
negative for CD5 and CD10. A flow cytometric analysis
detected monoclonal B cells with lambda light chain
restriction, the phenotype of which was CD10-CDI19%
CD20*" (Fig. 3). These monoclonal B cells strongly
expressed cytoplasmic IgAA (Fig. 3). Southern blot anal-
ysis showed monoclonal gene rearrangement of the
immunoglobulin heavy chain. The API2-MALTI fusion
gene was not detected. After the operation, the patient
received no additional therapy and was transferred to the
outpatient clinic.

Immediately after the thymectomy, the serological
abnormalities improved markedly (Fig. 1, Table 1). The M
protein, the serum immunoglobulins except for IgM, and
RF decreased rapidly. Oddly, this rapid improvement was
observed only initially. Thereafter, the serological abnor-
malities showed slow but steady improvement, and
remained up to the present. Anti-SS-A antibody, anti-SS-B
antibody, and antinuclear antibody also remained positive.
On the other hand, the improvement of the clinical symp-
toms was somewhat ambiguous and slow, and her sicca
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Fig. 2 Histologic and immunohistochemical examination of the
extracted anterior mediastinal tumor. The architecture of the thymus
is disrupted by a dense infiltration of small lymphocytes (a H&E
% 100). Infiltration and expansion of Hassall’s corpuscles by lymphoid

Fig. 3 A flow cytometric
analysis of the infiltrating cells
in the extracted anterior
mediastinal tumor. Monoclonal
B cells containing the lambda
light chain restriction are
identified. These monoclonal
B cells with the
CD10-CD19"CD20*
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syndrome has remained unchanged, while no sign of
recurrence of MALT lymphoma has been observed.

3 Discussion

Patients with SjS have a 6.5- to 16-fold increased risk of
developing non-Hodgkin’s lymphoma [7, 8]. Although the
mechanism of lymphomagenesis in SjS is unclear, mono-
clonal B cell proliferation in the salivary gland is observed
in 20-30% of patients with SjS, but these cells are not
necessarily malignant [9]. Furthermore, circulating mono-
clonal immunoglobulins are detected in 10-20% of patients
with SjS, most of whom do not have lymphoma [9, 10].
The pathogenesis of SjS is poorly understood. The majority
of the infiltrating cells in the exocrine glands of SjS
patients are CD4% T cells, and B cells account for
approximately 20% [11, 12]. These T cells may be stim-
ulated by exogenous antigens or autoantigens, and may
contribute to B cell hyperreactivity [9, 12]. The transition
from polyclonal lymphoproliferation to monoclonal lym-
phoproliferation, to MALT lymphoma, and finally to high-
grade malignant lymphoma is considered to be a multi-step
oncogenesis induced by chronic inflammatory stimuli [9].
The presumed causative antigen in SjS is uncertain, but the
restricted repertoire of Vi gene segments in salivary gland
MALT lymphomas and in thymic MALT lymphomas, both
of which are often associated with SjS, suggests that spe-
cific antigen stimulation of B cells may play an important
role in the progression of MALT lymphoma [9, 11, 13, 14].

The majority of the 30 known cases of thymic MALT
lymphoma reported in the literature have monoclonal gam-
mopathy (frequently IgA, occasionally IgG or IgM) [2, 3].
Some cases were polyclonal, while others had additional
monoclonal components. The changes in gammopathy after
thymectomy vary among the cases. Shimizu et al. [4]
reported three cases of thymic MALT lymphoma with
polyclonal gammopathy who received a total thymectomy,
and they observed that the hypergammaglobulinemia and
serum levels of autoantibodies in these patients remained
almost unchanged. In one of the three cases, the polyclonal
gammopathy and antibody abnormalities remained
unchanged 3 years after thymectomy. They speculated that
the underlying immunological disorders of these cases may
be strongly associated with the pathogenesis of MALT
lymphoma and were not caused by the MALT lymphoma
itself. On the other hand, Yamasaki et al. [15] reported two
cases of thymic MALT lymphoma associated with SjS who
received a total thymectomy. In one case, serological
abnormalities such as IgA M protein and mixed IgA-IgG
cryoglobulin disappeared after the thymectomy together
with clinical symptoms such as purpura and arthralgia. In the
other case, a polyclonal increase in serum immunoglobulins
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and IgA M protein remained unchanged after thymectomy,
but local lymph node involvement was noticed in this case.
They speculated that the immunological disorders were
caused by the thymic MALT lymphoma. Kamimura et al.
[16] reported, in a case with thymic MALT lymphoma
associated with SjS, the level of serum IgA decreased from
1,570 mg/dL to 712 mg/dL after chemoradiotherapy. Thus,
in thymic MALT lymphoma associated with SjS, serological
abnormalities may arise from the thymic MALT lymphoma
itself and may arise from the immune system hyperreactivity
evoked by SjS. The reason why the improvement of sero-
logical abnormalities after the thymectomy differ from
patient to patient among the reported cases may be explained
as follows: in some cases, the serological abnormalities are
mainly produced by thymic MALT lymphoma cells, and in
other cases, they are mainly ascribed to the systemic immune
hyperreactivity evoked by SjS. However, among the about
30 cases reported in the literature, there has been only one
case whose serological abnormalities were followed for a
long period after thymectomy [4].

Our case had IgAl M protein and polyclonal hyper-
gammaglobulinemia. The majority of extremely high
serum titers of RF were associated with the IgA isotype,
and the titer decreased along with serum IgA level, but not
with other immunoglobulin isotypes during the 4-year
observation period after the thymectomy (Fig. 1, Table 1).
Thus, we suspect that the IgAA M protein in this case
possesses RF activity. Sugai et al. [17] reported that among
18 sera of SjS with M protein, RF was found in 12 patients,
furthermore, the monoclonal RF was found in 6 patients
(4 IgA and 2 IgM). Thus, monoclonal RF is often found in
patients with SjS. In the patients with SjS, chronic
inflammatory stimuli induce the production of polyclonal
RF and, as time goes by, select monoclonal RF. The fact
that monoclonal RF was found in our case of thymic
MALT lymphoma supports the multi-step oncogenesis
induced by chronic inflammatory stimuli.

The serological abnormalities in our case improved
rapidly immediately after the thymectomy, but have
remained up to the present (Fig. 1, Table 1). It is interesting
that the remaining abnormalities have been constantly
improving throughout the 4 years of observation. A small
amount of IgA M protein can be still detected. Considering
that the half-life of IgA is less than 6 days and that of IgG is
3 weeks, the initial prompt decrease in the serological
abnormalities was produced by a radical mass-reduction of
thymic MALT lymphoma cells. The serological abnor-
malities remaining after the initial rapid response, which
improved slowly but steadily, can be ascribed to the pro-
liferation of B cells throughout the body under the influence
of SjS, not to thymic MALT lymphoma cells, because CT,
gallium scintigrams, and 18F-fluorodeoxyglucose-positron
emission tomography (FDG-PET) performed during regular
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follow-up checks showed no evidence of residual MALT
lymphoma. We consider that the removal of the tumor by
thymectomy may have more or less normalized the
immunological environment and alleviated the immune
system hyperreactivity evoked by SjS.
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