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Case report

Transformed diffuse large B-cell lymphoma from marginal
zone lymphoma in the anterior mediastinum: A case report
and review of the literature

Wataru Kitamura,” Noboru Asada,” Tetsuya Tabata,” Rei Shibata,” Tatsuya Nishi,” Yuka Kato,?
Hiroki Takasuka,” Hideaki Fujiwara,” Daisuke Ennishi,” Hisakazu Nishimori,” Nobuharu Fujii,?
Ken-ichi Matsuoka,"” Katsuyuki Kiura,” Tadashi Yoshino,” and Yoshinobu Maeda"

Marginal zone lymphoma (MZL) arising from the anterior mediastinum is rare. In the majority of reported cases, the tumor
was incidentally discovered, reflecting its indolent clinical features. We present a 38-year-old woman who had no medical his-
tory, and presented with a bulky anterior mediastinal tumor complicated by life-threatening compression of the vasculature and
bronchi. Biopsy specimens of the neoplasm suggested transformed diffuse large B-cell lymphoma (DLBCL) from MZL. To
our best knowledge, this is the first case report of anterior mediastinum MZL associated with an aggressive clinical course and

life-threatening complications likely due to transformation to DLBCL.
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INTRODUCTION

Lymphoma is one of the most common tumors develop-
ing in the mediastinum. Primary mediastinal lymphomas
include primary mediastinal (thymic) large B-cell lymphoma,
Hodgkin lymphoma (HL), T-cell acute lymphoblastic leuke-
mia/lymphoma (T-ALL/LBL), primary thymic marginal zone
lymphoma (MZL) of mucosa-associated lymphoid tissue
lymphoma (MALT)-type (thymic MZL), primary mediastinal
(non-thymic) diffuse large B-cell lymphoma (DLBCL), pri-
mary mediastinal small lymphocytic lymphoma, primary
mediastinal plasmacytoma, peripheral T-cell lymphoma not
otherwise specified, anaplastic large cell lymphoma (includ-
ing breast implant-associated), and B-cell lymphoma, unclas-
sifiable, with features intermediate between DLBCL and
classical HL.! Among these primary mediastinal lympho-
mas, thymic MZL is rare.? Approximately 80% of the
reported cases were in Asians and frequently co-occurred
with autoimmune diseases, particularly Sjogren syndrome
(SjS).> Most patients were asymptomatic and the tumors
were discovered incidentally on imaging tests for other dis-

cases after a few years or decades of the onset of the autoim-
mune disease.*

This case report describes a patient with anterior medias-
tinal primary MZL, which was associated with rapid progres-
sion and life-threatening complications due to transformation
to DLBCL. In addition, we reviewed the literature concern-
ing primary thymic MZL.

CASE REPORT

Physical examination, laboratory data, and imaging
findings

A 38-year-old woman presented to a hospital with palpi-
tations, fatigue, and dyspnea on exertion. She was referred
to our hospital because chest X-ray and computed tomogra-
phy (CT) revealed a bulky tumor in the mediastinum. She
had no medical history other than asthma. She also had no
symptoms suggestive of collagen disease, including SjS.
Complete blood counts revealed slight thrombocytosis
(40.8x10%uL). Biochemistry tests demonstrated hypoalbu-
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minemia (3.4 g/dL; normal range, 4.1-5.1 g/dL), increased
lactate dehydrogenase (451 IU/L; normal range, 124-222 U/
L), and C-reactive protein (6.20 mg/dL; normal range, less
than 0.15 mg/dL), but the soluble interleukin-2 receptor level
was within the normal range (342.4 U/mL; normal range,
156.6-474.5 U/mL) (Table 1). CT revealed a tumor located
in the anterior mediastinum, pericardial effusions, left pleural
effusion, and supraclavicular and para-aortic lymphadenopa-
thy (Fig. 1A, B). The anterior mediastinal tumor contained
cystic lesions and demonstrated heterogencous density on
contrast CT, suggesting the presence of necrotic changes in
the tumor (Fig. 1A, B). The superior vena cava (SVC) and
bilateral main bronchi were compressed by the tumor. No
abnormal lesion was detected in the lung.

Flow cytometry analysis and histological examination

As the patient presented with signs of cardiac tamponade,
including hypotension, tachycardia, and low voltage on elec-
trocardiography, emergency pericardial drainage was per-
formed. Flow cytometry analysis of the pericardial fluid
revealed abnormal cells that were CD3—, CD5—, CD10—,
CD19+, and CD20+, with immunoglobulin light chain
restriction (kappa) (Fig. 2), strongly suggesting a mature
B-cell neoplasm. CT-guided needle biopsy of the mediasti-
nal tumor along with biopsy of the right supraclavicular

Table 1. Patient’s laboratory data on admission

lymph node were performed. Histological examination of
these biopsy specimens using hematoxylin and eosin staining
demonstrated proliferation of predominantly small to
medium-sized abnormal lymphoid cells with monocytoid fea-
tures (Fig. 3A), but large lymphoid cells were partially
observed in some areas (Fig. 3B). The border between the
two components was vague as the cells of different sizes
were intermingled. Both medium and large lymphoid cells
were CD3—, CD5—, CD10—, CD20+, CD23+, MUM1+,
BCL2+, BCL6+, c-myc—, cyclin D1—, and SOX11- on
immunohistochemistry, and Epstein—Barr virus-encoded
small RNA in situ hybridization was negative. The Ki-67
labeling index was 10% in the medium cell area and 40% in
the large cell area (Fig. 3C, D). Hassall’s corpuscles, which
are found in the thymus, were not observed in the specimen
of the anterior mediastinum tumor. Although CD23 and
BCL6 were generally negative in MZL, there have been
reports of MZL expressing these markers.>® Therefore,
based on the cell morphology and other immunohistochemis-
try studies, we diagnosed the medium cell regions with a low
Ki-67 labeling index as MZL. On the other hand, we diag-
nosed the large cell regions with a high Ki-67 labeling index
as DLBCL.

<Complete blood count> BUN 7.4 mg/dL <Coagulation>
WBC 6120 /uL Cr 0.57 mg/dL PT 11.4 sec
RBC 440 x10%/uL UA 2.5 mg/dL APTT 35.8 sec
Hb 12.3 g/dL Na 140 mmol/L Fib 696 mg/dL
Ht 384 % K 4.4 mmol/L FDP 10.1 pg/mL
MCV 86.6 fL Cl 102 mmol/L D-dimer 6.5 pg/mL
MCH 27.7 pg Ca 9.3 mg/dL AT3 90 %
MCHC 32.1 g/dL CRP 6.2 mg/dL
Plt 40.8 x10%/uL Ferritin 242.0 ng/mL <Tumor markers>
1gG 961.1 mg/dL B-HCG 0.2 IU/mL
<Biochemistry> IgA 246.1 mg/dL CYFRA 0.7 ng/dL
TP 6.9 g/dL IgM 99.6 mg/dL CEA 0.44 ng/mL
Alb 3.4 g/dL IFE Not detectable AFP 1.3 ng/mL
T-Bil 0.48 mg/dL RF 0.30 U/mL NSE 31.1 ng/mL
AST 20 TU/L ANA Not detectable ProGRP 26.9 mmol/L
ALT 23 IU/L Anti SS-AAb  0.50 IU/mL ScC 0.3 mg/dL
ALP 190 TU/L Anti SS-BAb  0.50 IU/mL SIL-2R 342.4 1U/mL
v-GTP 45 1U/L BNP 8.5 pg/mL
LDH 451 TU/L

Abbreviations: WBC, white blood cells; RBC, red blood cells; Hb, hemoglobin; Ht, hematocrit; MCV, mean
corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concen-
tration; Plt, platelets; TP, total protein; Alb, albumin; T-Bil, total bilirubin; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; ALP, alkaline phosphatase; y-GTP, gamma glutamyltranspeptidase; LDH,
lactate dehydrogenase; BUN, blood urea nitrogen; Cr, creatinine; UA, uric acid; Na, natrium; Cl, chloride;
K, potassium; Ca, calcium; CRP, C-reactive protein; IgG, immunoglobulin G; IgA, immunoglobulin A;
IgM, immunoglobulin M; IFE, immunofixation electrophoresis; RF, rheumatoid factor; ANA, anti-nuclear
antibody; Ab, antibody; BNP, brain natriuretic peptide; PT, prothrombin time; APTT, activated partial
thromboplastin time; Fib, fibrinogen; FDP, fibrin/fibrinogen degradation products; AT3, antithrombin 3;
B-HCG, B-human chorionic gonadotropin; CYFRA, cytokeratin 19 fragment; CEA, carcinoembryonic anti-
gen; AFP, a-fetoprotein; NSE, neuron-specific enolase; ProGRP, pro-gastrin-releasing peptide; SCC, squa-
mous cell carcinoma; SIL-2R, soluble interleukin-2 receptor

36



Transformed DLBCL from MZL

Fig. 1. Radiological findings of the anterior mediastinal tumor

Chest-abdominal computed tomography shows a bulky anterior mediastinal tumor with cystic and
necrotic lesions (A4, B, arrows), complicated by pericardial (4, arrowheads) and left pulmonary effu-
sions. The tumor is compressing the superior vena cava and bilateral main bronchi (B, arrowheads).
Chest X-ray performed 4 months before admission shows an abnormal shadow around the left pulmo-
nary artery trunk in the front view (C, arrowheads) and the anterior mediastinum in the side view (D,
area circled by the red broken line); however, these findings were not observed one and a half years

ago (E, F).
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Fig. 2. Cytological examination of the pericardial fluid and flow cytometry analysis
May-Giemsa staining shows abnormal cells with an irregularly shaped nucleus (left, x1000). Flow cytometry analysis revealed that the lym-
phoid cells were positive for CD19, CD20, and immunoglobulin kappa, and negative for CD3, CD5, and CD10.

Molecular analyses of the lymphoma

To investigate whether the MZL and DLBCL in this
patient had the same origin, we performed immunoglobulin
heavy chain (IgH) gene rearrangement analyses of the
medium and large cell components using polymerase chain
reaction (PCR) of laser micro-dissected samples from a for-
malin-fixed paraffin-embedded section. However, monoclo-
nal peaks were not found at any of the sites (data not shown).
Although we were unable to exclude the possibility of a com-
posite lymphoma (MZL+DLBCL), the similarity of features
on immunohistochemistry studies between the two types of
lymphoma cells suggested that the origin of MZL and
DLCBL in this patient was closely associated. Thus, she
was diagnosed with transformed DLBCL (Hans criteria:’
non-germinal center B-cell type) from MZL in the anterior
mediastinum (The Lugano Classification:!? Stage IV).

Apoptosis inhibitor 2 gene (4P12)-MALT lymphoma-
associated translocation 1 (MALT!) and IgH-MALT] fusion
transcripts were not detectable by fluorescence in situ hybrid-
ization analysis. Cytogenetic analysis of the right supracla-
vicular lymph node demonstrated a complex karyotype: 50,
XX, +X, +X, +9, +12 [14/20 cells] / 50, idem, t(4;17)
(q27;p13) [6/20 cells]. There was no evidence of lymphoma
in the bone marrow or gastrointestinal tract.

Treatment and clinical course

Treatment was initiated with R-CHOP (rituximab, cyclo-
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phosphamide, doxorubicin, vincristine, and prednisolone).
After one cycle of R-CHOP, the anterior mediastinal tumor
and lymphadenopathy both decreased in size, along with dis-
appearance of the pericardial effusions and alleviation of
compression of the SVC and bronchi. Positron emission
tomography-computed tomography (PET-CT) after four
cycles of R-CHOP demonstrated complete metabolic
response (CMR); therefore, she subsequently received two
cycles of R-CHOP and involved-site radiation therapy as
consolidation therapy.

We retrospectively reviewed the medical records to esti-
mate the onset of the lymphoma. Chest X-ray performed at
an annual medical checkup four months before admission
revealed an abnormal shadow around the left pulmonary
artery trunk (Fig. 1C), along with a decrease in X-ray pene-
trance around the anterior mediastinum in the lateral view
(Fig. 1D), suggesting the development of an indolent tumor.
These findings were not observed on chest X-ray taken one
and a half years ago (Fig. 1E, F), indicating the emergence of
the mediastinal tumor during this time.

DISCUSSION

Primary thymic MZL was first described by Isaacson and
colleagues,' and less than 100 cases have been reported in
the English literature thus far (Supplementary Table 1).
Most cases have been reported from east Asian countries
with a female predominance (male:female ratio of 1:3—4). A
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Transformed DLBCL from MZL

Fig. 3. Histological findings of the tissue biopsy specimens

Hematoxylin and eosin staining shows predominantly atypical small- to medium-sized lymphoid cells with
monocytoid features in most parts of the tumor (4, x200; inset, x1000), although large lymphoid cells are also
observed in some areas (B, x200; inset, x1000). The Ki-67 labeling index is low in the medium cell area (C,

x400) and high in the large cell area (D, x400).

close association between thymic MZL and autoimmune dis-
eases, especially SjS, has been reported.* Although some
reported thymic MZL cases had anti-SSA antibody without
clinical symptoms of SjS (Supplementary Table 1), interpre-
tation of the results of anti-SSA antibody requires caution
because anti-SSA antibody is detected even in healthy indi-
viduals.”? According to previous reports, around 70% of thy-
mic MZL patients were asymptomatic, with the tumor being
accidentally detected on imaging tests performed for investi-
gating the symptoms of other diseases. As for the character-
istic radiological findings, thymic MZL often presents as an
anterior mediastinal mass with cystic lesions on CT (up to
70%); however, these findings are not specific to thymic
MZL, as they are also observed in thymoma, nodular-sclero-
sis CHL, DLBCL, and LBL."*'* As the necrotic lesions in
lymphoma tissues reflect the aggressive proliferation of
tumor cells'>!¢ and it is one of the predictors of poor progno-
sis in DLBCL,'”"” we initially assumed that the lymphoma in
this patient was aggressive. Typical histological findings of
thymic MZL include replacement of the normal thymic struc-
ture by lymphoepithelial lesions accompanied by infiltration
of the lymphoma cells into Hassall’s corpuscles and multi-
lobular cysts of different sizes in the tumor.>* We did not
observe these findings in the biopsy specimen obtained from
the mediastinal tumor. This was possibly because the speci-
men was not sufficient size to include the thymic tissue.
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Regarding cytogenetical alterations, chromosomal transloca-
tions specific to or associated with MALT lymphoma result-
ing in API2-MALT]I fusion or IgH gene rearrangement were
rarely observed,* whereas trisomy 3 was frequently detected
(50%) in thymic MZL.>°

Although previous reports suggested a good prognosis for
thymic MZL,** whether the prognosis of concurrent DLBCL
and indolent non-Hodgkin lymphoma (NHL) at diagnosis is
better than that of DLBCL alone is controversial. Wang et
al. reported that the prognosis of concurrent DLBCL and
indolent NHL including MZL was similar to that of DLBCL
alone.?! Conversely, another study revealed that concurrent
DLBCL with indolent lymphoma other than follicular lym-
phoma has a significantly poor prognosis.?? Indeed, one
MZL case in the mediastinum that transformed to DLBCL
was refractory to R-CHOP therapy.?* Therefore, although
CMR with chemoradiotherapy was achieved in our case,
careful follow-up is necessary in the future.

In conclusion, we reported a case of anterior mediastinal
MZL that transformed into DLBCL and exhibited rapid pro-
gression, which is commonly observed in aggressive lympho-
mas of the mediastinum. The clinical course of thymic MZL
was reported to be indolent even in the presence of a DLBCL
component,??* and most cases were accidentally detected.
Thus, to the best of our knowledge, this is the first case report
of MZL developing in the anterior mediastinum that trans-
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formed into DLBCL and presented with an aggressive clini-
cal course. It is necessary to suspect transformed DLBCL
from MZL if an anterior mediastinal tumor with cystic
lesions and aggressive clinical features is discovered.
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