
Abstract. Gastric involvement is unusual in primary
mediastinal large B-cell lymphoma (PMLBCL), which has
not yet been adequately studied. The aim of this retrospective
study was to investigate the frequency of gastric involvement
in 204 consecutive patients with PMLBCL that presented at
23 hospitals in Greece. Two out of 204 patients (1.0%) had
gastric involvement at presentation. The first patient had
symptomatic gastric disease manifested as upper
gastrointestinal (GI) hemorrhage, which was the presenting
symptom (first case reported in the literature). The second
patient underwent positron emission tomography/computed
tomography (PET/CT) at baseline staging which revealed
abnormal gastric uptake. Histological examination revealed
discordant lymphomatous involvement (MALT lymphoma, in
a 33-year old female). The estimated frequency of gastric
involvement by conventional staging was 1/204 (0.49%), but
no cases were identified among asymptomatic patients.
Among asymptomatic patients who underwent PET/CT at
baseline staging, the PET/CT-based frequency of gastric
involvement was 7.1%, but lymphomatous gastric
involvement was discordant. Finally, the frequency of gastric

involvement in primary progressive or relapsed disease was
2.2%. Our study shows that gastric involvement is
uncommon but can be seen in different clinical settings at
presentation or at progression/relapse of PMLBCL. PET/CT-
based staging may provide more accurate information
regarding the true incidence of sub-clinical gastric
involvement in this entity, but histological confirmation is
essential in order to confirm the diagnosis.

Primary mediastinal large B-cell lymphoma (PMLBCL) has
been categorized as a distinct entity in the recent WHO
classification (1). The disease presents by definition with a
mediastinal mass, causing cough, dyspnea and frequently,
superior vena cava syndrome and affects almost exclusively
young and middle-aged adults, predominantly females. At
presentation, the disease is restricted to the thorax in the vast
majority of patients, at least by conventional staging.
Multiple, contiguous extranodal involvement is common
(lung, pleura, pericardium, sternum etc.), typically
representing stage IIE disease. Extranodal involvement
outside the thorax is very uncommon at presentation, with
approximately 5% of the patients suffering from renal or
liver involvement. However, it is a unique feature of
PMLBCL that peculiar extrathoracic extranodal involvement
is not uncommon at relapse or progression (1, 2). The kidney
and central nervous system (CNS) are the most frequently
affected unusual extranodal sites, which are involved in the
setting of relapsed/refractory disease, but ovaries, adrenals,
intestine and other organs have also been reported (2, 3).
Herein, we describe three patients with PMLBCL and gastric
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involvement who were identified through searching our
multicenter database: two patients had gastric involvement at
initial presentation (one with discordant histology) and one at
relapse, 6 months after the end of the initial treatment.

Patients and Methods

In 23 hospitals in Greece, 204 consecutive patients (113 patients
came from four Centers) with PMLBCL were treated with rituximab,
cyclophosphamide, adriamycin, vincristine and prednisone (R-
CHOP), or similar regimens, with or without radiotherapy (RT) from
the time of introduction of rituximab until 2013. The medical records
of these patients were retrospectively reviewed for the presence of
gastric involvement either at presentation or at relapse. 

Clinical staging was based on conventional methods, including
history and physical examination, chest X-rays, cervical, thoracic and
abdominal/pelvic computed tomographic (CT) scans and unilateral
bone marrow biopsy. Other imaging or endoscopic methods were
infrequently used according to clinical indications. During the most
recent years, 14 patients had additional baseline staging by positron
emission tomographic/ computed tomographic (PET/CT) scan. PET/CT
scans were performed at each treating physician’s discretion. Staging
procedures at progression or relapse were similar to those at baseline. 

Results

Patients’ characteristics. The present series of R-CHOP-
treated patients reflected a typical patient population with
PMLBCL (4, 5). The median age was 31 years [range=17-
85 years; only 10/204 (5%) were more than 60 years old],
129/204 (63%) were females; 172/196 (88%) had stage I/II
disease, 64/196 (33%) had B-symptoms, 31/183 (17%) had a
performance status (PS) of 2 or more, 107/174 (62%) had
bulky disease defined as a mass of 10 cm or more, 153/193
(79%) had an elevated serum lactate dehydrogenase (LDH)
level and 41/189 (22%) had high/intermediate or high-risk
age-adjusted International Prognostic Index (aaIPI=2-3). 

Frequency of gastric involvement at presentation. Two out of
204 patients (1.0%) had gastric involvement at presentation. A
detailed description of these two cases is provided below
(cases 1 and 2). The first patient had symptomatic gastric
disease manifested as upper gastrointestinal (GI) hemorrhage,
which was the presenting symptom. The second patient
underwent PET/CT baseline staging which revealed abnormal
gastric uptake. Discordant lymphomatous involvement was
histologically confirmed by endoscopic biopsy [discordant
involvement versus concomitant mucosa-associated lymphoid
tissue (MALT) lymphoma].

Based on the above data, the frequency of gastric
involvement by conventional staging was 1/204 (0.49%), but
no cases were identified among asymptomatic patients. Since
14 patients had baseline PET/CT staging, the PET/CT-based
frequency of gastric involvement in patients with no upper
GI symptoms was 7.1%. 

Frequency of gastric involvement at progression/relapse. One
out of 45 patients (2.2%) with primary progressive or
relapsed disease had gastric involvement by conventional
staging. This case was identified by CT and was confirmed
by PET/CT and histological examination, as described below
(case 3). 

Description of Cases
Case 1: Upper GI hemorrhage as initial presentation of
PMLBCL. A 36-year-old woman presented at the Emergency
Department with upper GI hemorrhage. The complete blood
count was as follows: hematocrit 26.5%, hemoglobin 
8.4 g/dl, red blood cells 3.03×1012/lt, white blood cells
9.46×109/l (polynucleated cells 68%, lymphocytes 22%,
monotypes 8%, eosinophils 2%), platelets 326×109/lt. The
serum biochemical profile was normal, except for an elevated
LDH level (564 U/lt, with an upper normal limit of 248 U/l,
i.e. 2.27-fold). Chest X-rays revealed a large mediastinal
mass and a left pleural effusion. Upper GI endoscopy
revealed a large ulcerative gastric lesion arising from the
cardia and extending towards the fundus and the beginning
of the pyloric antrum, which was the cause of the
hemorrhage (Figure 1A). An endoscopic biopsy led to the
diagnosis of diffuse large B-cell lymphoma (DLBCL).
Complete staging with CT scans demonstrated nodular-
polypoid thickening of the gastric wall (the fundus and the
greater curvature), polypoid lesions in the remaining
stomach, peripancreatic lymphadenopathy and enlargement
of the right kidney, a large mediastinal mass with associated
left pleural and pericardial effusions, as well as paracardiac
lymphadenopathy (Figure 1B-D). Bone marrow biopsy was
negative for infiltration. Eastern Cooperative Oncology
Group (ECOG) PS was 0. According to these data, the
clinical stage was IVA and the IPI was 3, while the aaIPI was
2, both falling into the high/intermediate-risk group.

Although the diagnosis of DLBCL had already been
established, we were concerned about the possibility of
PMLBCL, since the patient was a young female at the
typical age of PMLBCL presentation, she had a large
mediastinal mass with associated pleural effusion, and
enlargement of the right kidney was also present. CD23 was
positive and immunoglobulin was not expressed by the
neoplastic cells, suggesting that the gastric neoplasm was an
unusual localization of PMLBCL. Additional immuno-
histochemical analysis was also performed for nuclear proto-
oncogene c-REL and tumor necrosis factor receptor-
associated factor 1, (TRAF1), which were positive, thus
confirming the clinical suspicion of PMLBCL. 

The patient was treated with eight cycles of R-CHOP, with
a rapid response. Following completion of chemotherapy,
upper GI endoscopy was normal, and abdominal
lymphadenopathy, right kidney enlargement and pleural and
pericardial effusions had resolved. The mediastinal mass had
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been reduced to 3.5×3 cm (starting from an initial maximal
diameter of 10 cm). However, the mass was still weakly-
positive on (18)F-fluorodeoxyglucose (18F-FDG) PET/CT
(Maximum standardized uptake value, SUVmax=4.6). The
patient underwent additional RT to the mediastinum at a dose
of 4000 cGy. The residual mediastinal abnormality further
regressed to 3×2.5 cm and then 3×1.5 cm, but still remained
18F-FDG positive (SUVmax=3.6). Despite PET/CT
positivity, the size of the residual mediastinal mass continued
to decrease, until its disappearance at 23 months post
diagnosis. No further PET/CT evaluation was carried out.
The patient remains in complete response (CR) at five years
following the diagnosis.

Case 2: PET/CT-identified, asymptomatic, discordant gastric
involvement at diagnosis of PMLBCL. A 33-year-old woman
was diagnosed with stage IIEA PMLBCL in August 2012.
Two months earlier she had noticed a right supraclavicular
swelling and a dry cough. Radiological evaluation revealed a
10-cm mediastinal mass, additional enlarged mediastinal
nodes at various sites, right-sided pleural effusion, pericardial
effusion and right supraclavicular lymphadenopathy.
Histological confirmation was based on a right supraclavicular
lymph node biopsy. The tumor was characterized by diffuse
medium and large cell infiltration with prominent sclerosis.
The immunophenotype of the neoplastic cells was: CD20+,
CD79Α+, PAX5+ and CD23+ in 100% of cells; CD10−, CD5−,
CIG−, CD30+, CD15−, B-cell lymphoma 2 (BCL2)+ and
Multiple myeloma 1/ Interferon regulatory factor 4 protein
(MUM1/IRF4)+ in 30% of cells. ECOG PS was 0. Serum
biochemistry was normal except for an elevated LDH level
(544 U/lt or 2.54-fold normal). The aaIPI was 1, falling in the
low-intermediate risk category. A PET/CT was performed at
the initial staging of the disease: lesions that were detected
conventionally were verified (SUVmax=21.5), but there were
also additional disease sites, including left supraclavicular
lymphadenopathy, pericardial hypermetabolic foci, and
increased FDG uptake at the gastric wall (Figure 2A and B).
An endoscopic biopsy confirmed that gastric FDG uptake was
due to lymphomatous infiltration. However, lymphoid cells
were predominantly small-sized with a relatively small
number of scattered large cells and a focal lymphoepithelial
lesion. The neoplastic cell immunophenotype was CD20+,
CD79a+, PAX5+, BCL6−, cyclin D1− and MUM1/IRF4−.
These findings were interpreted as marginal-zone B-cell
lymphoma, MALT-type. Due to limitations of tissue material
availability, it was not possible to study the identity of the two
B-cell clones. The patient was treated with eight cycles of R-
CHOP-21, achieving a CR on CT scan, which was confirmed
by a negative PET/CT (Figure 2C) and a negative upper GI
endoscopy. She then received additional mediastinal and
gastric RT at a dose of 3,600 cGy. She remains in CR at 15
months following diagnosis.

Case 3: Gastric involvement at relapse of PMLBCL. A 33-year-
old woman was diagnosed with stage IVA PMLBCL in August
2011. She had dry cough, dyspnea and superior vena cava
syndrome due to a huge (14 cm) upper anterior mediastinal
mass, as well as bilateral supraclavicular lymphadenopathy. Two
parenchymal lung lesions and a small pleural effusion were also
present at baseline CT scan. ECOG PS was 1. Serum
biochemistry was normal except for an elevated LDH level
(1189 U/lt or 2.58-fold normal). The aaIPI was 2, falling in the
high/intermediate-risk category. She was treated with eight
cycles of R-CHOP-21, with good partial remission on CT scan
(max diameter 6.6 cm). PET/CT remained positive, with an
SUVmax of 5. She received additional mediastinal RT at a dose
of 3,800 cGy. PET/CT scan restaging 3 months after the end of
RT was normal except for increased uptake in the stomach,
which was attributed to post-RT gastritis (Figure 3). Six months
after the end of the treatment, the patient complained of
abdominal discomfort and appetite loss. Restaging with CT-scan
revealed disease relapse with mediastinal mass, multiple
parenchymal lung lesions, thickening of the stomach wall,
abdominal lymphadenopathy, and peritoneal and liver infiltrates
(Figure 4). An endoscopic biopsy of the gastric lesion was
compatible with PMLBCL. The patient received salvage therapy
with two cycles of Rituximab- etoposide- methyloprednisolone-
cytarabine- cisplatin (R-ESHAP) and achieved CR that was
confirmed by PET/CT and verified by a negative gastric biopsy.
Subsequently, she underwent high-dose chemotherapy with
carmustin, etoposide, cytarabine and melphalan, (BEAM) and
autologous stem cell transplantation (auto-SCT). She remains
in CR 10 months after the confirmation of relapse/progression. 

Discussion

The stomach is the most common primary extranodal
localization in DLBCL (6). However, gastric involvement is
not a common manifestation in patients who present with
DLBCL diagnosed in other anatomic sites, either localized
or disseminated. On the other hand, gastric involvement in
PMLBCL has not been adequately studied. 

To our knowledge, case 1 is the first reported case of
PMLBCL presenting with upper GI hemorrhage due to
gastric involvement. In addition, case 2 shows that the
application of PET/CT-based staging can detect gastric
involvement in asymptomatic patients where conventional
staging procedures are negative. However, as suggested by
this case, gastric lesions that are incidentally discovered
during PET/CT staging of PMLBCL should be histologically
examined, since the possibility of an alternative pathology
(other lymphoma or even non-lymphomatous) exists. Indeed,
a concomitant diagnosis of gastric MALT lymphoma was
made. However, MALT lymphomas are unusual in this age
group (7, 8) and limitations of tissue material did not permit
the comparison of the two B-cell clones.
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Figure 1. A: Upper gastrointestinal (GI) endoscopy of case 1. Endoscopic appearance of the large ulcerative lesion due to primary mediastinal
large B-cell lymphoma (PMBCL) infiltration of gastic cardia and fundus, which also extended to the pyloric antrum. B-D: Computed tomographic
(CT) scan of case 1, showing thickening of the gastric wall and retropancreatic lymphadenopathy with central necrosis (B), enlargement of the right
kidney with associated hypodense lesions (C), and a large mediastinal mass with multiple foci of necrosis and an associated small left pleural
effusion (D).  

Figure 2. A: Pre-treatment positron emission tomography/ computed tomography (PET/CT) maximum intensity projection (MIP) indicating a large,
strongly-hypermetabolic mediastinal mass (Maximum standardized uptake value, SUVmax 21.5) with other associated hypermetabolic mediastinal and
supraclavicular nodal localizations (arrowheads). A lower intensity uptake is evident at the gastric wall (SUV max 5.1) just below the left ventricle
(arrow). B: Multiplanar depiction of the hypermetabolic gastric wall lesion at the level of the fundus (PET/CT MIP and CT reconstructions). C: Post-
chemotherapy PET/CT MIP indicating complete resolution of all lymphomatous sites, including the gastric one. There is evidence of activated brown
fat with thoracic paraspinal and supraclavicular foci of (18)F-fluorodeoxyglucose (18F-FDG) uptake bilaterally, without clinical significance.
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Figure 3. A: Post-treatment PET/CT images indicating mild but persisting 18F-FDG uptake (SUVmax 5) higher than that of the mediastinal blood pool
in the mediastinal mass (open arrow). B: Post radiation PET/CT (fused and MIP images) indicating normal 18F-FDG uptake in the mediastinal
mass but increased uptake in the stomach (black and white arrows).

Figure 4. Computed tomographic (CT) scan of case 3 at relapse, showing nodular thickening of the gastric wall (A), and abdominal lymphadenopathy (B).



Gastric involvement is not evaluated by routine
conventional staging in patients with PMLBCL in the
absence of relevant symptoms. Since upper GI endoscopy is
not included in the clinical staging procedures for
PMLBCL, the true incidence of subclinical gastric
involvement at the diagnosis of the disease is not known.
The occurrence of gastric involvement is not reported in
most published series (9- 11). Some series published during
the 1990s (including patients diagnosed even earlier) have
provided data on the frequency of gastric involvement in
this disease: Lazzarino et al. found one case out of 106
(0.94%) and Massoud et al. 1/108 (0.93%) (12, 13). On the
other hand, Bishop et al. reported gastric involvement in
2/23 patients (9%), but in their study, there was a strong
selection of patients with unfavorable prognosis due to
referral bias (14). Data from series including patients
diagnosed more recently (for example beyond 2000) are not
available. All the patients that are reported here were
diagnosed after 2001 based on established modern
diagnostic criteria and the incidence of clinically-evident
gastric involvement was 1/204 (0.49%), which is similar to
the rates reported by Lazarino et al. and Massoud et al. The
true incidence of asymptomatic gastric involvement (as
suggested by PET/CT staging) in PMLBCL is not known.
In this study, only one out of 14 (7%) PET/CT-staged
patients had gastric involvement, although this case might
not represent PMLBCL localization but a concomitant
MALT lymphoma, and this percentage needs further
verification in larger patient cohorts. 

Case 3 underlines the potential occurrence of latent or
even clinically evident gastric involvement at first
progression or relapse of PMLBCL. This is not unexpected,
since peculiar extranodal localizations are rather common in
the setting of relapsing or progressing disease. However,
other sites such as kidneys, adrenal glands, central nervous
system, and ovaries are usually involved (2, 3, 14). Data on
gastric involvement at relapse are virtually absent. Only
Bishop et al. reported one such case out of 14 patients (7%),
with the limitations of this study discussed above (14). In our
series, there was only one case out of 45 (2.2%) cases of
relapsed/progressed disease evaluated by conventional
staging. We consider this figure as a more close
approximation of the true incidence of gastric involvement
in this setting, but PET/CT-based data, which could also
uncover occult cases, are lacking.    

R-CHOP is probably the standard-of-care in PMLBCL,
since R may obviate the need for more aggressive
chemotherapy in most cases: at least 75% of patients are
cured with R-CHOP, although a variable proportion of
them also undergo consolidative RT (5, 15). Gastric
involvement is certainly a marker of truly disseminated
disease, but in our limited experience, it did not confer an
adverse prognosis. With the finding of discordant histology

in mind, both patients with gastric involvement at initial
diagnosis were cured with R-CHOP and RT. Furthermore,
the patient with relapse achieved a PET/CT-negative CR
with salvage immunochemotherapy, permitting us to
consolidate this favorable response with high-dose therapy
and auto-SCT.

In summary, gastric involvement is uncommon and can be
seen in different clinical settings at presentation or at
progression/relapse of PMLBCL. PET/CT-based staging may
provide more accurate information regarding the true
incidence of subclinical gastric involvement in this entity, but
histological confirmation is essential in order to draw safe
conclusions.   

References

1 Gaulard P, Harris NL, Pileri SA, Kutok JL, Stein H, Kovrigina
AM, Jaffe ES, Moller P. Primary mediastinal (thymic) large B-
cell lymphoma. In: Swerdlow SH, Campo E, Harris NL, Jaffe
ES, Pileri SA, Stein H, Thiele J, Vardiman JW (eds.). World
Health Organization Classification of Tumors of Haematopoietic
and Lymphoid Tissues (4th Edition). Lyon IARC Press pp. 250-
251, 2008.

2 Johnson PWM and Davies AJ: Primary mediastinal large B-cell
lymphoma. Hematology 1: 349-358, 2008.

3 Papageorgiou SG, Diamantopoulos P, Levidou G, Angelopoulou
MK, Economopoulou P, Efthimiou A, Constantinou N,
Katsigiannis A, Korkolopoulou P, Pappa V, Economopoulou C,
Georgiou G, Dimou M, Tsirigotis P, Kyrtsonis MC, Kotsianidis
I, Kalpadakis C, Dimopoulos MA, Beris P, Meletis J, Pangalis
GA, Dervenoulas J, Panayiotidis P and Vassilakopoulos TP:
Isolated central nervous system relapses in primary mediastinal
large B-cell lymphoma after CHOP-like chemotherapy with or
without Rituximab. Hematol Oncol 31: 10-17, 2013.

4 Zinzani P-L, Martelli M, Bertini M, Gianni AM, Devizzi L,
Federico M, Pangalis G, Michels J, Zucca E, Cantonetti M,
Cortelazzo S, Wotherspoon A, Ferreri AJ, Zaja F, Lauria F, De
Renzo A, Liberati MA, Falini B, Balzarotti M, Calderoni A,
Zaccaria A, Gentilini P, Fattori PP, Pavone E, Angelopoulou MK,
Alinari L, Brugiatelli M, Di Renzo N, Bonifazi F, Pileri SA and
Cavalli F: Induction chemotherapy strategies for primary
mediastinal large B-cell lymphoma with sclerosis: a retrospective
multinational study on 426 previously untreated patients.
Haematologica 87: 1258-1264, 2002.

5 Vassilakopoulos TP, Pangalis GA, Katsigiannis A, Papageorgiou
SG, Constantinou N, Terpos E, Zorbala A, Vrakidou E,
Repoussis P, Poziopoulos C, Galani Z, Dimopoulou MN,
Kokoris SI, Sachanas S, Kalpadakis C, Dimitriadou EM,
Siakantaris MP, Kyrtsonis MC, Dervenoulas J, Dimopoulos MA,
Meletis J, Roussou P, Panayiotidis P, Beris P and Angelopoulou
MK: Rituximab, cyclophosphamide, doxorubicin, vincristine,
and prednisone with or without radiotherapy in primary
mediastinal large B-cell lymphoma: the emerging standard of
care. Oncologist 17: 239-249, 2012.

6 Psyrri A, Papageorgiou S and Economopoulos T: Primary
extranodal lymphomas of stomach: clinical presentation,
diagnostic pitfalls and management. Ann Oncol 19: 1992-1999,
2008.

ANTICANCER RESEARCH 34: 6717-6724 (2014)

6722



7 Papaxoinis G, Papageorgiou S, Rontogianni D, Kaloutsi V,
Fountzilas G, Pavlidis N, Dimopoulos M, Tsatalas C, Xiros N
and Economopoulos T: Primary gastrointestinal non-Hodgkin’s
lymphoma: A clinicopathologic study of 128 cases in Greece. A
Hellenic Cooperative Oncology Group study (HeCOG). Leuk
Lymphoma 47: 2140-2146, 2006.

8 Siakantaris MP, Pangalis GA, Dimitriadou e, Kontopidou FN,
Vassilakopoulos TP, Kalpadakis C, Sachanas S, Yiakoumis X,
Korkolopoulou P, Kyrtsonis MC, Bobotsis P, Androulaki A,
Patsouris E, Panayiotidis P and Angelopoulou MK: Early-stage
gastric MALT lymphoma: Is it a truly localized disease?
Oncologist 14: 148-154, 2009.   

9 Hamlin PA, Portlock CS, Straus DJ, Noy A, Singer A, Horwitz
SM, Oconnor OA, Yahalom J, Zelenetz AD and Moskowitz CH:
Primary mediastinal large B-cell lymphoma: optimal therapy and
prognostic factor analysis in 141 consecutive patients treated at
Memorial Sloan Kettering from 1980 to 1999. Br J Haematol
130: 691-699, 2005.

10 Todeschini G, Secchi S, Morra E, Vitolo U, Orlandi E, Pasini F,
Gallo E, Ambrosetti A, Tecchio C, Tarella C, Gabbas A, Gallamini
A, Gargantini L, Pizzuti M, Fioritoni G, Gottin L, Rossi G,
Lazzarino M, Menestrina F, Paulli M, Palestro M, Cabras MG, Di
Vito F and Pizzolo G: Primary mediastinal large B-cell lymphoma
(PMLBCL): long-term results from a retrospective multicentre
Italian experience in 138 patients treated with CHOP or MACOP-
B/VACOP-B. Br J Cancer 90: 372-376, 2004.

11 Seidemann K, Tiemann M, Lauterbach, Mann G, Simonitsch I,
Stankewitz K, Schrappe M, Zimmermann M, Niemeyer C,
Parwaresch R, Riehm H, Reiter A; NHL Berlin-Frankfurt-
Münster Group. Primary mediastinal large B-cell lymphoma
with sclerosis in pediatric and adolescent patients: treatment and
results from three therapeutic studies of the Berlin-Frankfurt-
Munster group. J Clin Oncol 21: 1782-1789, 2003.

12 Lazzarino M, Orlandi E, Paulli M, Sträter J, Klersy C, Gianelli
U, Gargantini L, Rousset MT, Gambacorta M, Marra E, Lavabre-
Bertrand T, Magrini U, Manegold C, Bernasconi C and Möller
P: Treatment outcome and prognostic factors for primary
mediastinal (thymic) B-cell lymphoma: a multicenter study of
106 patients. J Clin Oncol 15: 1646-1653, 1997.

13 Massoud M, Koscielny S, Lapusan S, Bosq J and Ribrag V:
Primary mediastinal large B-cell lymphomas treated with dose-
intensified CHOP alone or CHOP combined with radiotherapy.
Leuk Lymphoma 49: 1510-1515, 2008.

14 Bishop PC, Wilson WH, Pearson D, Janik J, Jaffe ES and
Elwood PC: CNS involvement in primary mediastinal large B-
cell lymphoma. J Clin Oncol 17: 2479-2485, 1999.

15 Rieger M, Osterborg A, Pettengell R, White D, Gill D, Walewski
J, Kuhnt E, Loeffler M, Pfreundschuh M, Ho AD; MabThera
International Trial (MInT) Group. Primary mediastinal large B-
cell lymphomas treated with CHOP-like chemotherapy with or
without rituximab: results of the Mabthera International Trial
Group Study. Ann Oncol 22: 664-670, 2011.

Received June 18, 2014
Revised August 9, 2014

Accepted August 19, 2014

Papageorgiou et al: Gastric Involvement in Primary Mediastinal Large B-Cell Lymphoma

6723


