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Abstract

Extranodal Marginal Zone Lymphoma (ENMZL) of Mucosa-Associated Lymphoid Tissue (MALT) is a problematic
and sometimes controversial diagnosis. While commonly seen in the stomach in the setting of chronic Helicobacter
pylori infection, other extranodal sites, such as the lung, may also present with disease. ENMZL is clinically and
morphologically heterogeneous; however, regardless of presentation, the etiology lies in the accumulation of
lymphoid tissue in non-traditional sites. This phenomenon is typically secondary to an underlying inflammatory
stimulus such as chronic infection or autoimmune states. The current case report details the clinical history of a
patient with Sjoégren syndrome over a four year period who eventually developed ENMZL. The patient initially
presented with an atypical, but polyclonal, lymphoproliferative process diagnosed as lymphocytic interstitial
pneumonia. Over time, the patient showed evolution to a monoclonal process with associated radiologic progression
of disease. This evolution manifested as a dense lymphoid infiltrate with prominent plasmacytic differentiation and
the development of a lung mass radiologically. This case contributes to the growing body of knowledge that
suggests ENMZL lies along a biological spectrum of lymphoproliferative disorders whereby a benign, reactive
process may eventually undergo malignant transformation. This evolution likely represents the acquisition of genetic
abnormalities that allow autonomous proliferation in the absence of the initial immune stimulus. In practice,
determining when this event occurs and, thus, distinguishing between reactive and neoplastic disorders within this
spectrum may be difficult as no single clinicopathologic feature may be present to establish the diagnosis. This case
further illustrates the importance of correlating the clinical, radiologic and pathologic data to evaluate patients with
atypical pulmonary lymphoproliferative disorders and to allow the optimal management of their disease.
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Introduction

Extranodal Marginal Zone Lymphoma of Mucosa-Associated
Lymphoid Tissue (MALT) is a B-cell neoplasm and type of indolent,
non-Hodgkin lymphoma. Although the clinical presentation and site
of involvement may show considerable variation, extranodal marginal
zone lymphoma has been defined by the World Health Organization
as a tumor composed of a heterogeneous population of small B-cells
which resemble the marginal zone B-cells of the Peyer’s patches,
lymph node and spleen. Despite the morphologic diversity, a
significant proportion of these lymphomas are composed of cells with
abundant pale-staining lymphocytes, so-called monocytoid B-cells,
and frequently demonstrate plasmacytic differentiation [1].

Extranodal marginal zone lymphoma may occur in many sites
including the gastrointestinal tract, and less commonly, the salivary
glands, thyroid, respiratory tract, skin, ocular adnexa, genitourinary
tract and breast. This malignancy is believed to arise in areas of
chronic inflammation where there is proliferation of extranodal
lymphoid tissue. An infectious agent, as is the case in most gastric
MALT lymphoma, may be the underlying stimulus of chronic
inflammation, predisposing the patient to the development of

lymphoma [1]. Moreover, autoimmune conditions, such as Sjogren
syndrome and Hashimoto thyroiditis, greatly increase the risk of
developing lymphoproliferative disorders in general, but especially
those of MALT type [2].

The diagnosis of extranodal marginal zone lymphoma, of any site, is
problematic due to the extensive overlapping features with reactive
lymphoproliferative processes [1]. In fact, extranodal marginal zone
lymphoma may represent one extreme of a spectrum of disorders,
ranging from polyclonal inflammatory conditions to autonomous
proliferations with associated genetic abnormalities [1]. Here we
present a case of extranodal marginal zone lymphoma of the lung,
developing in a background of lymphocytic interstitial pneumonia and
Sjogren syndrome.

Case Report

A 47-year-old Caucasian female presented to the pulmonology
services at our institution for regular follow-up of a chronic lung
condition initially diagnosed four years earlier in 2010 as Lymphocytic
Interstitial Pneumonia (LIP). At the time of this diagnosis, she had an
extensive evaluation that included a Computed Tomography (CT)
scan (Figure 1A) which showed multiple, bilateral thin-walled cysts
that proved negative for malignancy. At the time of her follow-up
appointment, she had no complaints. The patient was morbidly obese
(BMI 46.5 kg/m?) and her past medical history was significant for
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Sjogren syndrome and allergic rhinosinusitis. For her autoimmune
condition, she was on a regimen of chronic immune suppressive
therapy  including  prednisone, —mycophenolic acid, and
hydroxychloroquine. At this visit, a repeat CT scan of her lungs
showed new, bilateral ground glass nodular opacities in the upper
lobes with air bronchograms concerning for lymphoma in addition to
the unchanged pulmonary parenchymal cysts characteristic of
lymphocytic interstitial pneumonia (Figure 1B). A CT-guided core
biopsy of this newly apparent right lung nodule was retrieved.

A B

Figure 1: A. Coronal CT image at time of diagnosis of biopsy
proven LIP (lymphocytic interstitial pneumonia) showed multiple
bilateral thin-walled cysts. B. Coronal image from a follow-up CT
four years after the CT in Figure 1A, showed unchanged
appearance of LIP. Atypical appearance of newly developed poorly
defined ground glass nodules in the bilateral upper lobes with air
bronchograms raised concern for MALT lymphoma.

Figure 2: Lymphocytic Interstitial Pneumonia (LIP). A. Alveolar
septal nodular lymphocytic infiltrate (hematoxylin & eosin, x40). B.
Plasma cells (CD138 immunohistochemical staining, x200). C.
Kappa predominance within plasma cell population in 2010 wedge
biopsy (in-situ hybridization, x200). D. Lambda expression within
plasma cell population in 2010 wedge biopsy (in-situ hybridization,
x200).

For comparison, the lung wedge resections previously diagnosed as
lymphocytic interstitial pneumonia were pathologically reviewed. The
specimen showed a predominantly bronchiolocentric nodular
proliferation of lymphocytes with occasional germinal center
formation. By immunohistochemistry, the lymphoid nodules were
composed of a mixture of CD3-positive T-cells and CD20-positive B-
cells. Interstitial and alveolar space inflammation was minimal except

in the lower lobe of the right lung, where the lymphocytic infiltrate
appeared more extensive along the alveolar septae (Figure 2A). This
population was composed predominantly of CD4-positive T-cells.
CD43 highlighted the T-cell population; no CD43-positive B-cells
were appreciated. Plasma cells, characterized by expression of CD138
in the absence of CD20, were present and were focally numerous (see
Figure 2B). The plasmacytic infiltrate appeared most dense around an
eosinophilic, fibrotic nodule that demonstrated a slightly skewed
kappa:lambda ratio of approximately 5:1 (see Figure 2C and Figure
2D). Elsewhere, the kappa predominance did not appear as marked.
Because of this apparent increase in kappa-expressing plasma cells and
concern for lymphoma, PCR for /GH gene rearrangement and FISH
for the API2-MALTI t(11;18)(q21;q21) translocation were performed;
however, neither genetic abnormality was detected. These results,
coupled with the clinical and radiologic findings, suggested the
inflammatory process at that time was most consistent with
lymphocytic interstitial pneumonia. The patient’s history of anti-Ro
and anti-La antibodies, suggestive of an underlying autoimmune
condition, was also noted at this time, further supporting a diagnosis
of LIP.

Figure 3: Extranodal Marginal Zone Lymphoma (ENMZL). A.
Needle core biopsy showing lung parenchyma with dense
lymphoplasmacytic infiltrate (H&E, x100). B. Numerous plasma
cells (CD138 immunohistochemical staining, x200). C. Numerous
plasma cells, plasmacytoid lymphocytes, and small lymphocytes
(H&E, x400). D. ENMZL showing extensive plasmacytic
differentiation with numerous Russell bodies (arrow) and Mott
cells (arrowhead) (H&E, x500 oil).

Figure 4: A. Kappa light chain restriction within plasma cells in
2014 needle core biopsy (in-situ hybridization, x200). B. Rare
lambda positive cells in 2014 needle core biopsy (in-situ
hybridization, x200).
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The CT imaging analysis associated with Figure 1B prompted the
current core biopsy of the right upper lobe lung nodule, revealing lung
parenchyma  partially obscured by a dense, interstitial
lymphoplasmacytic infiltrate (Figure 3A). Although the infiltrate was
somewhat heterogeneous, much of it appeared plasmacytic and was
highlighted with CD138 (Figure 3B). Numerous Russell bodies and
Mott cells, as well as rare Dutcher bodies, were identified throughout
the specimen (Figure 3C and Figure 3D). Of note, these features were
absent in the earlier specimen from 2010. Also in contrast to the earlier
specimen, immunoglobulin light chain analysis by in-situ
hybridization appeared essentially restricted for kappa light chains
(Figure 4A and Figure 4B). The kappa:lambda ratio was approximately
50:1 overall in this specimen, and the areas with numerous Russell
bodies and rare Dutcher bodies showed the greatest degree of kappa
skew. Small aggregates of B-cells were also associated with the plasma
cell infiltrate, which lacked co-expression of CD5 and CDI10. In
conjunction with the clinical history, the overall morphologic and
immunophenotypic features of this case were that of an atypical
lymphoplasmacytic infiltrate consistent with extranodal marginal zone
lymphoma of the lung. The overall features were low-grade with no
increase in large cells and no significant mitotic activity.

Figure 5: A. Coronal PET/CT image from two months after the
initial CT demonstrates increased metabolic activity in the bilateral
upper lobe ground glass nodules. B. Follow-up PET/CT four
months after the initial CT (ten weeks after beginning treatment)
showed partial improvement of hypermetabolic lesions in the
upper lobes with decreased metabolic activity and decreased size
with change from solid to non-solid nodules.

Two months after the CT scan in which malignancy was suspected,
a Positive Emission Tomography-Computed Tomography scan
(PET/CT) was performed for staging purposes (Figure 5A) and
showed the expected findings of increased metabolic activity in the
areas of lymphoma in both upper lung lobes. Due to the largely CD20-
negative, plasmacytic nature of the neoplasm, rituximab therapy was
not used and, instead, the patient was started on weekly bortezomib.
Ten weeks after the first PET/CT scan, a second scan was performed to
assess treatment response (Figure 5B). This scan showed less intense
metabolic activity and decrease in size and density of the lesions. The
patient’s oncologist also advocated for a tapering of her systemic
immune suppression during this time. At the time of this manuscript’s
submission, the patient has completed six months of chemotherapy
with marked improvement of her lymphoma, achieving near complete
resolution of the previously seen nodules within the upper lobes
bilaterally.

Discussion

The diagnosis of extranodal marginal zone lymphoma of
pulmonary Mucosa-Associated Lymphoid Tissue (MALT) is difficult
and, at times, may be controversial. Pulmonary MALT lymphoma

must be differentiated from other malignancies, including a number of
other low-grade B-cell lymphomas, as well as from a variety of benign
lymphoproliferative disorders. Distinction from this latter group of
conditions is especially problematic due to the morphologic
heterogeneity encountered in this neoplasm and the lack of a specific
immunohistochemical marker for marginal zone lymphoma. Despite
these limitations in interpreting the pathologic features alone,
correlation with the clinical, laboratory and CT findings frequently
allows the diagnosis of extranodal marginal zone lymphoma to be
made with confidence.

The lymphoma cells of extranodal marginal zone lymphoma are
typically composed of marginal zone (centrocyte-like) cells that have
abundant, pale cytoplasm with small nuclei containing irregular,
moderately dispersed chromatin and inconspicuous nucleoli [1]. The
cell morphology can vary, producing cells with monocytoid, small
lymphocytic, or plasmacytic appearances [1]. Scattered immunoblasts
and centroblast-like cells are also present [1]. These cells infiltrate the
marginal zone of a follicle, located externally to the mantle zone and
germinal center and eventually form confluent reactive follicles [3,4].
This mixture of cells tends to infiltrate the epithelia causing
characteristic Lymphoepithelial Lesions (LEL). These lesions, which
are characteristic of extranodal marginal zone lymphomas of MALT
type, are defined as three or more marginal zone cells forming an
aggregate that disrupts the epithelial architecture and often causes
epithelial degeneration [1]. Dutcher bodies (intranuclear inclusions),
Russell bodies (cytoplasmic vesicles containing immunoglobulin), and
Mott cells (plasma cells that contain numerous Russell bodies) are also
common findings in MALT lymphoma [5,6]. MALT lymphomas are
usually composed of a heterogenous mixture of the cells; however,
between one-fourth and one-third of MALT lymphomas display
prominent plasmacytic differentiation [7,8] as was seen in this case.
This variant is not associated with a difference in clinical presentation
or prognosis [7], although MALT lymphomas arising outside the
gastrointestinal tract are more likely to demonstrate this morphology
[9]. Of note, patients treated with rituximab therapy may eventually
show a shift in differentiation toward the plasmacytic variant due to
selective proliferation of the CD20-negative cells [9,10].

As noted above, there are no definitive immunophenotypic markers
for the diagnosis of marginal zone lymphoma in most cases [1];
however, such assays may be used to exclude other lymphomas. Flow
cytometry and/or immunohistochemistry are useful in detecting not
only light chain restriction, but also aberrant cell surface marker
expression [5]. The cells of extranodal marginal zone lymphoma are
typically CD20+, CD79a+, CD21+, and CD35+ with CD21 and CD35
acting as non-specific marginal-zone cell associated antigens [1].
Importantly, MALT lymphoma cells are also typically negative for
CD5, CD10, and CD23, which may be useful in distinguishing it from
other types of B-cell lymphoma. Of note, IRTAl is a promising
immunohistochemical marker which appears to be strongly associated
with lymphomas of marginal zone differentiation and may aid in
classifying B-cell malignancies [11]. Unfortunately, IRTA1 has not
been shown to be useful in distinguishing reactive from neoplastic
marginal zone proliferations [12,13].

The diagnosis of extranodal marginal lymphoma may be further
complicated by the phenomenon of clonal expansions that are known
to occur in chronic inflammatory and autoimmune conditions, but do
not necessarily represent the presence of overt malignancy. Genetic
analyses may also be performed to detect Immunoglobulin Heavy
chain (/GH) gene rearrangements to provide relatively objective
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evidence for determining clonality and to further assist in establishing
the diagnosis of lymphoma [14,15]. A rearrangement of the /GH gene
in a clonal pattern would support malignancy in this setting.
Furthermore, MALT lymphoma is frequently associated with the
translocation t(11;18)(q21;q21) that produces the fusion gene API2-
MALTI in pulmonary and gastric sites in 40% and 30% of cases,
respectively [1,16]. Other genetic aberrations including a number of
translocations and trisomies may also be seen in these lymphomas
with varying frequency depending on site of involvement. These
abnormalities can be detected using fluorescence in-situ hybridization
(FISH) and would be another means of confirming malignancy [1].

Extranodal marginal zone lymphoma is thought to arise in response
to prolonged antigenic stimulation, which leads to a focused immune
response and continual turnover of B-cells, facilitating the acquisition
of mutations [17]. As such, chronic inflammatory disorders have been
implicated in their pathogenesis [1]. Infectious agents known to cause
chronic inflammatory states with such focused immune responses
have been identified and are associated with the development of
MALT lymphomas. For example, Helicobacter pylori infection is
known to play a role in the development of gastric MALT lymphoma
[18], Chlamydia psittaci in ocular adnexa MALT lymphoma [19],
Campylobacter jejuni in Immunoproliferative Small Intestinal Disease
(IPSID) [20], and Borrelia burgdorferiin cutaneous MALT lymphoma
[21]. In addition to infectious stimuli, autoimmune diseases may cause
the accumulation of mucosa-associated lymphoid tissue and chronic
inflammation in general, serving as a substrate for lymphoma
development [22]. For example, Sjogren syndrome is known to
precede salivary gland MALT lymphoma, increasing the risk for its
development by 44 times above the general population [23,24].
Sjogren syndrome has also been shown to stimulate the lung to form
Bronchus-Associated Lymphoid tissue (BALT) [25], a specific type of
MALT, resulting in a spectrum of lymphoproliferative conditions that
occurs in the lungs [26]. This appears to be a major driving force for
the development of lymphoid neoplasms in patients with Sjogren
syndrome, as MALT lymphomas represent approximately 85% of
lymphomas in this population [1].

Radiologic imaging is critical in characterizing lymphoid lesions of
the lung. Patients often undergo imaging studies as part of their initial
evaluation, allowing correlation with the pathologic material to
establish a diagnosis and, importantly, providing baseline data that can
be used for comparison purposes as these typically indolent processes
evolve. In this case, suspicion of malignancy was initially raised by the
CT scan findings, which revealed the development of ground glass
nodules with air bronchograms, not typical of LIP. Radiologic features
that typically favor lymphoma in this setting include pleural effusions,
consolidations and large nodular opacities or masses [27].

Preceding the diagnosis of lymphoma for several years, the patient
showed lung pathology characteristic of Lymphocytic Interstitial
Pneumonia (LIP). LIP falls in the category of non-neoplastic
pulmonary lymphoid proliferations, is frequently associated with
autoimmune phenomena, and may be considered a precursor to
lymphoma in a subset of cases. The group also includes follicular
bronchiolitis and Nodular Lymphoid Hyperplasia (NLH). Follicular
bronchiolitis, the least severe of these pulmonary lymphoid
proliferations, presents with proliferating lymphoid nodules that are
restricted to airways, blood vessels, and interlobular septa [28].
Nodular lymphoid hyperplasia is localized reactive lymphoid
proliferations forming one or more nodules or pulmonary infiltrates
[29]. LIP diffusely affects the lung [5] with prominent interstitial

lymphoid infiltrates [30] that invade the alveolar septa and is
composed of small lymphocytes and variable numbers of plasma cells
[31]. The infiltrate is comprised of a mixture of T- and B-cells, the
latter of which typically has polyclonal surface immunoglobulin light
chain expression [29,32,33]. However, in some reported cases, minor
clones of lymphoid cells were found with high homology to the
hypervariable regions of antibodies produced by autoreactive
lymphocytes [34]. The detection of these minor populations of
monoclonal lymphoid cells, within the background of reactive LIP,
support the concept that lymphoma may evolve from LIP, especially in
association with Sjégren syndrome [35]. Findings from radiologic
images of LIP are relatively nonspecific, including parenchymal
consolidation and bilateral reticular, nodular, and ground glass
opacities (Figure 1A) [36]. As was demonstrated in this case, however,
the baseline radiologic findings were critical in terms of allowing
meaningful comparison as the patient’s pulmonary disease progressed.

This case report demonstrates the difficulty in distinguishing LIP
and extranodal marginal zone lymphoma due to the morphologic
overlap that frequently exists between these entities [34]. Extranodal
marginal zone lymphoma of the lung can present with interstitial
and/or bronchiolocentric patterns and have reactive lymphoid
follicles, both features typical of LIP [35]. Due to the similarity of these
diseases on both clinical and pathologic levels, it has been proposed
these types of lymphoproliferative lesions of the lung lie along a
biological spectrum, ranging from benign/reactive conditions to
atypical proliferations to lymphoma [29,35,37]. The patient in this case
report had a history of Sjogren syndrome and was originally diagnosed
with LIP. She then developed extranodal marginal zone lymphoma,
representing a progression along this theoretical spectrum to its
malignant endpoint, presumably due to a long-standing inflammatory
process affecting the lungs.

Sjogren syndrome is an autoimmune disease that targets the body’s
epithelial cells for destruction using THI-type cytokine expression
[38]. A normal, polyclonal immune response is initially produced, but
the focused immune stimulus of the autoimmune disorder causes
chronic replication and response of a narrowing group of cells that
share increasingly higher levels of homology in their immunoglobulin
gene rearrangements [34]. This group of cells replicates at a relatively
faster rate, causing oligoclonal populations to emerge. The continued
inflammatory responses surrounding LIP and Sjogren syndrome
create a situation which allows a dominant clone to arise from this
oligoclonal population, thereby producing a monoclonal lymphoid
lesion that remains under immune regulation [35,39]. However, this
chronic inflammatory state in the setting of a monoclonal response
provides an opportunity for malignant transformation to occur as each
replication is prone to the acquisition of genetic mutations. In the
prototypical case, these mutations eventually affect the regulatory
control of the cell, resulting in replication in the absence of an immune
stimulus (i.e., autonomy) and malignant transformation of the
monoclonal population [40].

The diagnosis of extranodal marginal zone lymphoma may remain
problematic despite correlating all the clinicopathologic data, due to a
lack of consensus regarding the feature or features that define an
appropriate “cut-off” for malignancy. This controversy is well
illustrated by the observation of spontaneous regression of a clonal
lymphoproliferation following the removal of the inciting
inflammatory stimulus [35]. This is seen most dramatically in gastric
MALT lymphomas in which antibiotic treatment and eradication of A.
pylori may cause the spontaneous remission of the gastric MALT
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lymphoma [35]. Furthermore, as previously discussed, atypical
precursor lesions such as LIP of the lung may demonstrate
monoclonality, but, in conjunction with other available
clinicopathologic features, do not meet criteria for the diagnosis of
lymphoma. These situations suggest that while monoclonality is
typically used to diagnose malignancy for most lymphomas, it may not
be a sufficient or an appropriate criterion alone to diagnose extranodal
marginal lymphoma.

Conclusion

In conclusion, extranodal marginal zone lymphomas of mucosa
associated lymphoid tissue likely represent the malignant
transformation of a chronic inflammatory process. While not observed
in all cases, an evolution from a reactive to an autonomous lymphoid
lesion occurs, often with the acquisition of genetic abnormalities that
allow proliferation in the absence of an immune stimulus. In our
patient, Sjogren syndrome was the likely underlying condition that
resulted in an accumulation of bronchus-associated lymphoid tissue
and eventually caused a diffuse lymphocytic interstitial pneumonia
that prompted her to seek medical assistance. The four-year follow-up
data demonstrated the natural progression of this atypical lymphoid
lesion to lymphoma. This case further illustrates the necessity of
correlating the clinical, radiologic and pathologic findings to establish
the diagnosis of extranodal marginal zone lymphoma and to allow the
appropriate management of this patient.
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