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ABSTRACT

Mucosa-associated lymphoid tissue (MALT) lymphoma
predominantly occurs in adults, and is rare in children.
We report a case of MALT lymphoma involving minor
salivary gland of the lip in an otherwise healthy 12-year-
old boy. This is the second case report of MALT lym-
phoma of minor salivary gland in an immunocompetent
child. Of 24 cases of MALT lymphomas in children re-
ported in the English literature, parotid MALT lympho-
mas in human immunodeficiency virus (HIV) patients
and H. pylori infection-associated gastric MALT lympho-
mas are the most common. As in adult cases, most
MALT lymphomas in the pediatric age group are local-
ized and follow an indolent clinical course, respond well
to therapy, and have an excellent outcome.
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INTRODUCTION

Mucosa-associated lymphoid tissue (MALT) lym-
phoma, first described by Isaacson and Wright in
1983 [1], comprises 7-8% of all B-cell lymphomas
[2]. The gastric MALT lymphoma is the most com-
mon and best studied. Other common sites are
salivary gland, ocular adnexa, lung, thyroid, and
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skin [3]. Most cases occur in adults with a median
age of 60 and a slight female predominance [2].
Patients with certain autoimmune diseases, such
as Sjogren syndrome or Hashimoto thyroiditis,
and Helicobacter pylori (H. pylori) associated
chronic gastritis, are at increased risk of develop-
ing MALT lymphoma. MALT lymphomas are ex-
ceedingly rare in children. We report an unusual
case of MALT lymphoma involving minor salivary
gland of the lip in an otherwise healthy 12-year-old
boy. In reviewing the literature, we found this to be
the second case report of MALT lymphoma of mi-
nor salivary gland in an immunocompetent child.

CASE REPORT

A 12-year-old Caucasian boy presented with a
6-month history of left lower lip mass. The patient
had a history of a histologically confirmed mucocele
removed from the site of the current lesion approxi-
mately 2 years previously. Lymphadenopathy, hepa-
tosplenomegaly, and other abnormalities were ab-
sent on physical examination. Clinical and
laboratory evaluation were negative for autoimmune
disorders and infectious diseases. His past medical

history was unremarkable. An excisional biopsy of



the lip mass was performed. Upper gastrointestinal

endoscopic exam and histological evaluation were
normal. Steiner staining performed on biopsy speci-
mens of gastric and duodenal mucosa failed to reveal
evidence of H. pylori infection. Whole body com-
puted tomography (CT) and other imaging studies,
as well as bone marrow biopsy, were also normal.
Due to lack of a standard protocol for treatment of
MALT lymphoma in pediatric patient, our patient
was given six cycles of maintenance-type chemother-
apy (cytoxin, vincristine, methotrexate, and pred-
nisone). The patient is well with no evidence of re-
currence 1 year after excision.
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Figure 1. Mucosa-associated
lymphoid tissue (MALT) lym-
phoma involving minor sali-
vary gland of the lip. A. A
vaguely nodular appearance
low-power view. B. Lympho-
cyte invasion of adjacent mi-
nor salivary gland. C. Perineu-
ral invasion (left) and skeletal
muscle infiltrate (right). D. Tu-
mor cells in marginal zone are
positive for CD20 by immuno-
histochemical stain. E. Tumor
cells in marginal zone are posi-
tive for CD43 by immunohisto-
chemical stain. F. Tumor cells
in marginal zone exhibit
Kappa light chain restriction
by immunohistochemical stain
and a plasma cell/plasmacytoid
appearance (inset). Original
magnifications: A, X5; B,
X120; C, X100; D, X30; E, X20;
F, X20; inset, x250.

n

The specimen was a 1.7 X 1.0 X 0.8-cm tan-
gray soft nodule. Sections revealed unremarkable
squamous epithelial mucosa, a small component
of minor salivary gland, and a partially circum-
scribed submucosal mass composed of dense lym-
phocytes. The lymphocytes proliferated around
variably well-defined germinal centers with a mar-
ginal zone and interfollicular distribution, creating
a vaguely nodular growth pattern (Fig. 1A). Lym-
phocytes infiltrated an adjacent minor salivary
gland (Iymphoepithelial lesion, Fig. 1B) and skele-
tal muscle, and also showed perineural invasion
(Fig. 1C). The “centrocyte-like” lymphocytes were



monomorphic, small to medium in size with mod-
erate amounts of pale cytoplasm and slightly irreg-
ular nuclei with inconspicuous nucleoli, resem-
bling germinal center centrocytes. Some of the
nodules contained clusters of epithelioid histio-
cytes, which were also seen in other areas. Inter-
spersed between nodules and follicles there were
numerous plasma cells or plasmacytoid cells with
relatively abundant, pale cytoplasm and eccentri-
cally placed nuclei (Fig. 1F, inset). A few scattered
large transformed cells were present. The cells sur-
rounding germinal centers and between the nodu-
lar areas were CD20+ (Fig. 1D), CD43+ (Fig. 1E),
CD79a+, CD5—, CD10—, and CD23~— using immu-
nohistochemical stains, and also demonstrated
Kappa light chain class restriction by in situ hy-
bridization (Fig. 1F). Based on these findings, this
lip mass was interpreted as an extranodal marginal
zone B-cell lymphoma of MALT with plasmacytic
differentiation. There was no histological evidence
of H. pylori infection and no viral inclusions or
viral cytopathy in the specimen submitted.

DISCUSSION

Extranodal marginal zone B-cell lymphomas of
MALT are defined as extranodal lymphomas com-
posed of morphologically heterogeneous small B-
cells and sometimes plasma cells growing in mar-
ginal zones and interfollicular areas [4]. MALT
often may develop in the context of a preexisting
inflammatory response due to infection or autoim-
mune disorder. Progression from reactive lym-
phoid tissue to MALT lymphoma is believed to
depend on immune stimuli for clonal expansion.
Current knowledge of MALT lymphoma is largely
based upon studies in adults. MALT lymphoma is
rare in children, consisting mostly of isolated case
reports except for one series of 10 cases [5]. We
summarize MALT lymphomas reported in children
in Table 1 (only patients 18 years old or less, and
papers published in English, are included).

Of the 24 tabulated cases, salivary glands and
stomach were the most common sites; lung was
much less common. The youngest patient was a
5-year-old boy. In common with adult MALT lym-
phomas, there was a slight female predominance.
Except for case 6 and the case we present here, all
others were associated with predisposing condi-
tions. The details of morphologic features were

lacking in many cases, but were well described in
other cases, and were similar to features in adult
MALT lymphomas. Typically, the neoplastic lym-
phocytes infiltrated around the reactive follicles in
a marginal zone distribution and expanded be-
tween follicles. Characteristic lymphoepithelial le-
sions are present. The tumor cells had a monocy-
toid appearance with abundant pale cytoplasm
and often exhibited plasma cell differentiation.
Available data indicated that the most common
immunophenotype of pediatric MALT lymphomas
is CD20+, CD79a+, CD5—, CD10—, CD23—, and
CD43+ with light chain class restriction. As in
adult cases, most MALT lymphomas in the pediat-
ric age group were localized and had an indolent
clinical course. Involvement of regional lymph
nodes was rare, and bone marrow was uninvolved.
Pediatric MALT lymphomas responded well to a
variety of therapies, and the prognosis was excel-
lent.

Thirteen MALT lymphomas occurred in the
parotid region of patients with human immunode-
ficiency virus (HIV) infection [5-7], whereas two,
including our case, arose in minor salivary glands
(lip) of immunocompetent children [8]. Notably,
nodal marginal zone B-cell lymphoma has been
previously reported in two pediatric patients with-
out immunodeficiency [9]. In 13 patients with HIV
infection, parotid gland swelling, mostly bilateral,
was the presenting manifestation of MALT lym-
phoma. In addition, two pulmonary MALT lym-
phomas occurred in HIV-infected children [10,11].
Because MALT lymphomas are part of the spec-
trum of neoplasms associated with HIV infection
in children, immune deficiency/dysregulation fol-
lowing HIV infection is a major-risk factor for their
development.

The etiology and pathogenesis of MALT lym-
phoma in HIV-infected children is currently ob-
scure. Epstein—-Barr virus (EBV), a common infec-
tion in HIV patients, has been implicated in the
pathogenesis of many HIV-related high-grade lym-
phomas. Among the 15 MALT lymphomas in pa-
tients who were HIV-positive, only a few tumors
were evaluated for EBV, and these were negative.
In case 9, the EBV genome copy number was very
high in bone marrow and peripheral blood, but
was very low in the tumor [7]. This experience does
not suggest a direct pathogenic role for EBV in
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MALT lymphoma in HIV-positive children, but
EBV may play a role in the transformation of a
MALT lymphoma to a high-grade diffuse large B-
cell lymphoma. Tao et al. [12] reported a very atyp-
ical case of MALT lymphoma in a 9-year-old child
with congenital endocrine disorders (not included
in Table 1). The patient had MALT lymphomas
involving the lungs, kidneys, and axillary lymph
nodes. The tumor rapidly progressed to a “high-
grade MALT lymphoma.” EBV genome was dem-
onstrated in both the low- and high-grade compo-
nents of the lymphoma. In other circumstances,
transformation from a low-grade to diffuse large
B-cell lymphoma was not always associated with
EBYV [7], suggesting other possible mechanism of
progression.

MALT lymphomas of salivary gland are more
common in adult patients with Sjégren syndrome
[13]. However, none of the 15 children with sali-
vary gland MALT lymphomas had Sjégren syn-
drome, or other autoimmune disorders based on
the information provided in the reports.

Lymphocytic interstitial pneumonia (LIP) is a
frequent pulmonary complication of HIV-infected
children [14]. In one case (case 21), the patient had
concurrent LIP and pulmonary MALT lymphoma.
Immunoglobulin heavy-chain gene rearrangement
using polymerase chain reaction (PCR) on lung
tissue with LIP revealed a band of increased inten-
sity on a background of polyclonal ladder pattern;
this band was identical in size to the monoclonal
band in the concurrent MALT lymphoma speci-
men [11]. The author suggested that LIP might
represent an early stage or a precursor lesion of
pulmonary MALT lymphoma in children.

The stomach is a common site for MALT lym-
phomas in both adults and children. Of seven pe-
diatric gastric MALT lymphomas [15-20], five
cases were associated with H. pylori gastritis. The
status of H. pylori infection in case 1 was unknown.
Case 6 lacked evidence of H. pylori infection by
morphological and serological studies. Due to the
lack of experience in pediatric MALT lymphomas,
treatment modalities were not uniform. Eradica-
tion of H. pylori by antibiotics alone led to com-
plete remission in two patients (cases 4 and 5). In
case 3, the gastric MALT lymphoma relapsed after
initial antibiotic treatment, but eventually re-
gressed with combination of chemotherapy and

radiation therapy. The disparities between treat-
ment modalities did not affect the outcome of the
tumor. All patients achieved complete resolution of
the tumor or disease-free status clinically with a
follow-up time varying from 3 months to 7 years.

In the adult, more than 90% of gastric MALT
lymphomas are associated with H. pylori infection
[21], and H. pylori eradication by antibiotic treat-
ment alone leads to complete remission of approx-
imately 30-80% of gastric MALT lymphomas
[22,23]. Recent studies suggest that chromosomal
translocation t (11; 18) (q21; g21) and nuclear
bcl-10 expression are associated with failure to
respond to antibiotic treatment in those patients
[24-26]. Moreover, the frequency of both t (11; 18)
(g21; g21) and nuclear bcl-10 expression is signif-
icantly higher in tumors that have disseminated
beyond the stomach compared to those confined to
the stomach [27]. To better understand the bio-
logic behavior of gastric MALT lymphoma in chil-
dren, cytogenetic study may be important.

One recently reported patient (case 23) [8]
resembles our patient. A MALT lymphoma in the
lip of an immunocompetent 10-year-old boy with
gastric H. pylori infection dramatically regressed
after treatment with antibiotics alone, despite the
absence of H. pylori organisms in the biopsy of the
lip mass. There has been no recurrence after 1 year
of clinical follow-up. Following H. pylori eradica-
tion, regression of MALT lymphomas in parotid
gland [28], small intestine [29,30], and rectum [31]
have been reported. H. pylori organisms were
found in the saliva in 75% of patients with gastric
H. pylori infection in one study [32], supporting
linkage of the stomach to the oral cavity by infec-
tion. In another report, a patient with gastric
MALT lymphoma and Sjogren syndrome showed
clonal identity between the gastric lymphoma cells
and lymphocytes from salivary gland tissue, which
did not contain lymphoma [33]. Despite those an-
ecdotal reports, the concept that extragastric
MALT lymphoma might be related to H. pylori
infection remains controversial [34]. In our case,
extensive work-up failed to reveal evidence of H.
pylori infection.

Mucocele is a relatively common lesion of the
lip in children. The resected specimen of mucocele
in our patient showed a typical histology for mu-
cocele. A few scattered small mature lymphocytes
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were heterogeneous for T- and B-cell markers and
failed to reveal light-chain restriction using immu-
nohistochemical stains. No H. pylori infection was
evident using the Steiner stain. The significance of
the antecedent mucocele in the present case is
unknown.

In summary, our case is the second example
of MALT lymphoma in minor salivary gland in an
immunocompetent child. Our patient had no evi-
dence of known predisposing conditions but did
have previous surgery at the site of the MALT lym-
phoma. We have reviewed MALT lymphomas re-
ported in children with brief discussions of loca-
tion, etiology, pathogenesis, clinical behavior, and
prognosis. Because data in pediatric MALT lym-
phomas is scant, it is important to document, rec-
ognize, and further define this category of disease
to determine optimal therapy, the relationship, if
any, to infection with H. pylori, and the relation-
ship to both MALT lymphoma in adults and to
diffuse large B-cell lymphomas associated with
MALT.
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