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Case Study

Two Cases of Mediastinal Gray Zone Lymphoma

Jiro Minami,1) Nobuaki Dobashi,1) Osamu Asai,1) Shingo Yano,1) Hiroshi Osawa,1) Yutaka Takei,1)

Yuichi Yahagi,1) Shinobu Takahara,1) Yoji Ogasawara,1) Yuko Yamaguchi,1)

Tatsunosuke Kobayashi,1) Noriyuki Morikawa,1) Takashi Nikaido,2) Keisuke Aiba,1)

and Noriko Usui1)

Mediastinal gray zone lymphoma (MGZL) represents a range of tumors possessing characteristics of both nodular sclerosis

classical Hodgkin lymphoma (NSHL) and mediastinal large B-cell lymphoma (MLBCL). Here we report two patients with

MGZL. Patient 1 was a 30-year-old woman and patient 2 was a 22-year-old man. Both patients had a mediastinal mass, were

initially diagnosed with NSHL and exhibited resistance to first-line chemotherapy. Re-biopsy of the relapsed tumors or the

residual lesion was performed and based on the findings the tumors were diagnosed as MGZL. In patient 1, the morphological

features of the tumor resembled those of NSHL, but the immunophenotypic features indicated MLBCL. In patient 2, the tumor

was a composite lymphoma with both NSHL and MLBCL components. Both the patients received high-dose chemotherapy

followed by autologous peripheral-blood stem-cell transplantation. Although there is an overlap in the biological and morpho-

logical features between NSHL and MLBCL, the therapeutic approaches to NSHL and MLBCL are quite different. The

development of effective therapies for MGZL is therefore extremely critical. 〔J Clin Exp Hematopathol 50(2) : 143-149, 2010〕

Keywords: mediastinal gray zone lymphoma, composite lymphoma, nodular sclerosis classical Hodgkin lymphoma, mediasti-

nal large B-cell lymphoma, autologous peripheral blood stem cell transplantation

INTRODUCTION

In recent years, an overlap in the biological and morpho-

logical features has been identified between classical Hodgkin

lymphoma (cHL) and B-cell non-Hodgkin lymphoma. In

particular, nodular sclerosis classical Hodgkin lymphoma

(NSHL) and mediastinal large B-cell lymphoma (MLBCL)

share a number of common features.1-4 Both types occur in

young adults and have a high frequency of anterior mediasti-

nal mass with the involvement of the thymus gland and supra-

clavicular lymph nodes.1

The term “gray zone lymphoma” for borderline cases of

Hodgkin lymphoma was introduced for the first time in the

proceedings of the “Workshop on Hodgkin’s disease and

related diseases” in 1998.5 Mediastinal gray zone lymphoma

(MGZL) represents a range of tumors possessing characteris-

tics of both NSHL and MLBCL.2,6 In cases where morpho-

logical features suggested MLBCL, the immunophenotype

was often more typical of NSHL (Table 1). In cases where

morphological features suggested NSHL, the immunopheno-

type was often more typical of NSHL (Table 1). Another

type of MGZL, which also may present as a composite lym-

phoma, involves both MLBCL and NSHL (Table 1).

Clinicians often call for pathologists to render a definitive

diagnosis of NSHL or MLBCL, because the treatment regi-

mens differ between NSHL and MLBCL.

Here, we present two cases of MGZL and consider how to

treat this new entity of lymphoma.

PATIENTS AND METHODS

Two patients with a diagnosis of MGZL admitted at our

hospital for application of chemotherapy were described here.

The clinical diagnosis of MGZL was based on the criteria

proposed by Jaffe et al.1 ABVd regimen (adriamycin, bleo-

mycin, vincristine and dacarbazine) was administered as pre-

viously described.7 EPOCH-R regimen consisted of rituxi-

mab, 375 mg/m2 (i.v.) on day 1 ; etoposide, 50 mg/m2 as a
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continuous i.v. infusion (c.i.v.) over days 2 to 5 ; predniso-

lone, 100 mg/kg body weight over days 2 to 6 ; doxorubicin,

10 mg/m2 (c.i.v.) over days 2 and 5 ; vincristine, 0.4 mg/m2

(c.i.v.) over days 2 and 5 ; and cyclophosphamide, 750

mg/m2 (i.v.) on day 6. ESHAP-R regimen consisted of rituxi-

mab, 375 mg/m2 (i.v.) on day 1 ; etoposide, 40 mg/m2 (i.v.)

over days 2 to 5 ; cisplatin, 25 mg/m2 (c.i.v.) over days 2 to

5 ; cytosine arabinoside (Ara-C), 2 g/m2 (i.v.) on day 6 ; and

methylprednisolone, 500 mg/kg body weight (i.v.) over days

2 to 6. The high-dose chemotherapy followed by autologous

peripheral-blood stem-cell transplantation (autologous

PBSCT) was administered as published before.8

Material of the biopsy and the resection was fixed in

formalin, routinely processed and embedded in paraffin ; 4

mm-thick sections were stained with hematoxylin and eosin.

For immunohistochemical studies paraffin-embedded sections

were used. Immunoperoxidase staining was carried out using

the streptavidin-biotin peroxidase complex method.

Antibodies against CD30 (1:20, Dako, Glostrup, Denmark),

CD15 (1:50, Dako), CD20 (1:250, Dako), CD79a (1:50,

Dako), OCT-2 (1:500, Santa Cruz Biotechnology, Santa Cruz,

CA), BOB. 1 (B cell Oct binding protein 1, Sc-955, 1:2,000,

Santa Cruz), EBV-LMP (Epstein-Barr Virus Latent

Membrane Protein-1, CS1-4, 1:50, Dako), and MUM1 (1:50,

Dako) were used. The antigen retrieval procedure was done

with a microwave oven in citrate buffer pH6.0 for the

paraffin-embedded sections in order to efficiently stain for

CD30, CD79a, Oct-2, and BOB. 1. Appropriate positive and

negative controls were used in each case.

For in situ hybridization, formalin-fixed and paraffin-

embedded sections were used with a digoxygenin-labeled

oligonucleotide probe complementary to an EBV-encoded

RNA (EBER) using the Rambrandt RNA in situ hybridization

and detection kit (Nichirei, Tokyo, Japan). Hybridization was

detected using the procedure described by Chang et al.9

CASE REPORT

Patient 1

A 30-year-old female presented with a cough. Chest X-

ray films and computed tomography (CT) images revealed a

large mediastinal mass (Fig. 1A, B). The mass was diagnosed

as NSHL by the biopsy analysis of the mediastinal mass, and

the clinical stage of the disease was stage IIB according to the

Ann Arbor classification. She received 6 courses of chemo-

therapy with ABVd.7 She was subsequently treated with

involved-field irradiation therapy to the mediastinum at a total

dose of 25 Gy (Fig. 1C). Complete response unconfirmed

(CRu) was achieved after the irradiation therapy. Two

months after completing irradiation, the first relapse occurred

at the left supraclavicular lymph nodes and an apical portion

of the left lung. Re-biopsy was performed and the biopsy

specimens were examined (Fig. 2). The microscopic morpho-

logical appearance indicated NSHL. However, the immuno-

phenotype was more suggestive of MLBCL. CD20, CD30

and MUM1 were positive in nearly all tumor cells examined,

and CD15 was negative in immunohistochemical staining

analysis (Table 2). In addition, BOB. 1 was positive in nearly

all tumor cells, and Oct-2 was positive in partial tumor cells.

Thus, a final diagnosis of MGZL was obtained. The tumor

cells were also partially positive for EBER but negative for

EBV-LMP. She received 2 courses of chemotherapy with

EPOCH-R. After the EPOCH-R treatment, partial response

(PR) was achieved. Next, she received high-dose chemother-

apy followed by autologous PBSCT.8 She has been free from

disease for 15 months after transplantation without recur-

rence.

Patient 2

A 22-year-old male presented with left shoulder pain and
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Table 1. Comparison of clinical and pathological features of MLBCL, NSHL and MGZL

Feature MLBCL NSHL MGZL

Age distribution Third to fourth decade Peak at 15-34 years Peak at 20-40 years

Gender Female predominance Similar in males and females Male predominance

Site of disease Anterior mediastinum Anterior mediastinum Anterior mediastinum

Pathology Medium sized to large cells, Fibrosis Reed-Sternberg cells, Fibrosis Sheet-like growth of pleomorphic tumor

cells, Fibrosis

Immunophenotype CD20+, CD30+ (more than 80%, usually

weak), Surface immunoglobulin-
CD15+ (75-85%), CD30+ (nearly all

cases), CD20 (30-40%, present only on a

minority of the neoplastic cells), Surface

immunoglobulin-

Morphologically resemble NSHL :

CD20+, CD15-

Morphologically resemble MLBCL :

CD20-, CD15+

Composite lymphoma : exhibit a pheno-

type, either NSHL or MLBCL

Surface immunoglobulin-

MLBCL, mediastinal gray zone lymphoma ; NSHL, nodular sclerosis classical Hodgkin lymphoma ; MGZL, mediastinal large B-cell lymphoma
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swelling of left neck lymph nodes. Chest X-ray films and CT

images revealed a mediastinal mass (Fig. 3A, B). The mass

was diagnosed as NSHL (Fig. 4) by the biopsy analysis of the

left neck lymph nodes.

In addition to Reed-Sternberg cells being present, nearly

all tumor cells were positive for CD15 and negative for CD20

and CD30 (Table 2). The clinical stage of the disease was

stage IIB, and he received 4 courses of chemotherapy with

ABVd ; however, no therapeutic effect was observed (Fig.

3C). Therefore, a re-biopsy of the mediastinal tumor was

performed (Fig. 4). The morphological and immunopheno-

typic features of the tumor closely resembled the features of

diffuse large B-cell lymphoma (DLBCL) (Table 2). The

tumor cells were uniformly positive for CD20 and MUM1,

but negative for CD15, CD30, EBER and EBV-LMP. He

was treated with 2 courses of EPOCH-R chemotherapy ;

however, the disease progressed further. Therefore, he was

administered with ESHAP-R. After having PR by 1 course of

ESHAP-R, he then received high-dose chemotherapy fol-

lowed by autologous PBSCT.8 CRu was achieved after the

autologous PBSCT. He was subsequently treated with

involved-field irradiation to the mediastinum at a dose of 25

Gy. Five months after the autologous PBSCT, the first re-

lapse occurred at the anterior mediastinal region. High-dose

methotrexate and high-dose Ara-C [methotrexate, 1 g/m2

(i.v.) on day 1 and Ara-C, 2 g/m2 (i.v.) on days 2 and 3] were
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Fig. 1. Radiographic images when patient 1 was admitted at our hospital. (1A) Chest x-ray

film showing mediastinal mass. (1B) A bulky mass at the anterior mediastinum is observed on

the computed tomography image. (1C) Clinical course of patient 1. sIL-2R, soluble

interleukin-2 receptor ; LDH, lactate dehydrogenase ; ABVd, adriamycin, bleomycin, vin-

cristine and dacarbazine ; R-EPOCH, rituximab, etoposide, prednisolone, doxorubicin, vin-

cristine, and cyclophosphamide ; PBSCT, peripheral-blood stem-cell transplantation

(A) (B)
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administered, but the disease progressed. Surgery was per-

formed to remove the mediastinal tumor together with a part

of pericardium and the lingular segment of the left lung part-

ially. He is scheduled to receive the irradiation therapy to the

mediastinum.

DISCUSSION

In the present study, we described the two patients with

MGZL that exhibited different histological features. MGZL

is a relatively new disease entity of lymphoma, and there are

only a few previous reports on this entity.1,2,5 Jaffe et al.

reported 36 cases of MGZL over two decades.1 Of the 36

patients, 21 patients had a lymphoma showing features of

both NSHL and MLBCL (i.e., NSHL with features of

MLBCL or vice versa). Further, 6 of the 36 patients had

mediastinal composite or synchronous lymphoma with both

NSHL and MLBCL components, and 9 patients had mediasti-

nal sequential lymphoma (NSHL that relapsed as MLBCL or

vice versa). In our study, both the patients were similar to

those mentioned in this previous report.1 In patient 1, the

tumor cells were positive for Oct-2 and BOB. 1. Oct-2 is a B-

cell specific transcription factor and BOB. 1 is a B-cell specif-

ic transcriptional co-activator. It is generally considered that

Oct-2 and BOB. 1 are not expressed in Reed-Sternberg cells.6

Therefore, our results indicate that case 1 would be classified

as MGZL.

A recent study has also reported that BOB. 1 is expressed

in cHL ;10 the authors advocated that the strong expression of

BOB. 1 in Reed-Sternberg cells was due to the biological

similarity between cHL and MLBCL. The etiology of MGZL

is unknown, and Epstein-Barr virus infection has been identi-

fied in 20% or fewer cases.6 In the present study, EBER was

positive in patient 1, but not in patient 2.

Adequate therapeutic approaches for MGZL are yet to be

established. There has been only a single report concerning

the treatment result of MGZL.1 It was reported that 4 patients

with MGZL were treated with dose-adjusted EPOCH-R and

all these patients achieved a radiological CR, although one

patient required 2 separate courses of mediastinal irradiation

to eradicate a small PET-positive area. Further, at a median

follow-up period of 34 months, all the patients are still in CR.

On the other hand, the 2 patients we described in our report

exhibited resistance to the first-line chemotherapy. Only pa-

tient 1 achieved PR after EPOCH-R therapy, and she has

maintained CRu after the autologous PBSCT. In patient 2,

the disease was chemorefractory because there was an early

relapse after the autologous PBSCT, which was administered

after high-dose chemotherapy. Therefore, establishment of a

standard therapy for MGZL is extremely critical.

In summary, we reported 2 cases of MGZL. Both the

patients exhibited resistance to the first-line chemotherapy.

Further clinical studies are required to establish the optimal
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Fig. 2. Morphological and immunohistochemical

features of recurrent mediastinal gray zone lympho-

ma with nodular sclerosis classical Hodgkin lympho-

ma in the left neck lymph node (patient 1). (2A)

Tumor cells with large nuclei enclosing clear nucleoli

are present. H&E stain, ×400. (2B) Nearly all tumor

cells are CD15 negative. CD15 immunostaining,

Counterstained with hematoxylin, ×400. (2C) Most

tumor cells are CD20 positive. CD20 immunostain-

ing, Counterstained with hematoxylin, ×400.
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(A) (B)

Fig. 3. Radiographic images when patient 2 was admitted at our hospital. (3A) Chest x-ray

film shows the mediastinal mass. (3B) A large mass at the anterior mediastinum is observed on

the computed tomography image. (3C) Clinical course of patient 2. sIL-2R, soluble interleukin-

2 receptor ; LDH, lactate dehydrogenase ; ABVd, adriamycin, bleomycin, vincristine and da-

carbazine ; R-EPOCH, rituximab, etoposide, prednisolone, doxorubicin, vincristine, and cyclo-

phosphamide ; R-ESHAP, rituximab, etoposide, cisplatin, cytosine arabinoside and

methylprednisolone ; PBSCT, peripheral-blood stem-cell transplantation

Table 2. Morphological and immunophenotypic features of

patient 1 and patient 2

Feature Morphology CD20 CD15 CD30

Patient 1 NSHL + − −

Patient 2 NSHL

Neck NSHL − + −

Mediastinum MLBCL + − −

NSHL, nodular sclerosis classical Hodgkin lymphoma ; MLBCL, mediastinal

large B-cell lymphoma
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therapy for this type of disease.
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