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Abstract
Precursor B-cell lymphoblastic lymphoma (B-LBL) is an uncommon subtype of 
Non-Hodgkin lymphoma (NHL), accounting for only 0.3% of NHL in adults and less than 
10% of all LBL cases. Unlike T-cell LBL, it usually presents with extranodal involvement 
while sparing the bone marrow (BM). Among the 27 patients with LBL treated in the Asan 
Medical Center between January 2007 and March 2012, 3 had B-LBL. All had a good per-
formance status and low International Prognostic Index. However, unlike most previously 
reported cases, the patients had lymphoma in their bone marrow and extranodal sites 
such as bone and lung. After intensive combination chemotherapy, one patient achieved 
a complete response and the other 2 patients, a partial response. Our experience suggests 
that multiple extranodal sites may be involved in B-LBL and BM involvement may not be 
as infrequent as previously thought. Furthermore, intensive chemotherapy seems to be 
effective.
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INTRODUCTION

Lymphoblastic lymphoma (LBL) accounts for approx-
imately 2% of all non-Hodgkin lymphoma (NHL) [1], and 
approximately 90% are of immature T-cell lineage [2]. 
Precursor B-cell LBL (B-LBL) is uncommon and accounts 
for less than 10% of total LBL cases and 0.3% of adult NHL 
[1, 3].

The term LBL is used when the disease is confined to 
mass lesions including the lymph nodes and extranodal or-
gans with no or minimal evidence of bone marrow (BM) 
involvement [4]. The disease presents mainly with extranodal 
involvement, sparing the BM. The most commonly involved 
sites include the skin (33%), lymph nodes (22%), bone (19%), 
and mediastinum (5%), while hepatomegaly, splenomegaly, 
a leukemic picture, or involvement of the central nervous 
system have been reported infrequently [5-7]. The natural 
history of adult B-LBL has not been well defined because 
of its rarity.

From January 2007 to March 2012, 1,230 adult patients 
presented with NHL at the Asan Medical Center, Seoul, 
Korea. Among the 27 (2.2%) patients diagnosed with LBL, 
only 3 (0.2%) had B-LBL. In this report, we aimed to summa-

rize the clinical characteristics and clinical course of these 
3 B-LBL cases.

CASE REPORT

Case 1
A 46-year-old woman presented with progressive pain 

in her left hip joint without any systemic symptoms. Physical 
examination and laboratory findings were unremarkable. 
Bone single photon emission computed tomography (SPECT) 
showed increased uptake in the left acetabulum. Magnetic 
resonance imaging (MRI) showed an ill-defined heteroge-
neous enhancement from the left acetabulum to the iliac 
bone (Fig. 1A). No other involvement sites were found with 
further investigations including neck, chest, abdominopelvic 
computed tomography (CT), and whole body 18-Fluoro-de-
oxyglucose positron emission tomography (FDG PET; Fig. 
1B). A biopsy of the left acetabulum was performed. Positive 
immunohistochemical (IHC) staining for CD20 and PAX5 
and negative staining for CD3, CD34, CD56, CD117, and 
terminal deoxynucleotidyl transferase (TdT) were diagnostic 
for B-LBL (Fig. 2). The BM biopsy had 1% neoplastic 
lymphocytes. Conventional cytogenetics performed on a BM 
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Fig. 2. (A) Microscope analysis of 
the biopsy specimen revealing 
diffuse infiltration of small-to- 
medium sized lymphocytes with 
massive necrosis (×100; hema-
toxylin and eosin [H&E]). (B) High 
magnification shows monotonous 
tumor cells with a moderate 
amount of cytoplasm, round-to- 
oval shaped indented nuclei, 
condensed chromatin and incon-
spicuous nucleoli (lymphoblast), 
and nuclear debris with necrosis 
(×400; H&E). (C) The neoplastic 
cells show nuclear staining for 
PAX5, and (D) diffuse membra-
nous staining for CD20.

Fig. 1. (A) Post-contrast T2- 
weighted coronal pelvic magnetic 
resonance image showing a high 
T2 signal and enhancement in the 
left acetabulum and iliac bone. (B) 
A positron emission tomography 
(PET) image showing inhomo-
geneous hypermetabolic activity 
(maximum SUV=5.6) in the left 
ilium and acetabulum. (C) PET 
image showing the disappearance 
of a hypermetabolic lesion in the 
left ilium and acetabulum after 
vincristine, methylprednisolone, 
daunorubicin, and L-asparaginase 
(VPDL) induction chemotherapy.

aspirate revealed a normal karyotype. Serum lactate de-
hydrogenase (LDH) was within normal limits (184 IU/L) 
at diagnosis. According to the Ann Arbor classification, the 

patient had stage IV disease.
The patient achieved complete remission (CR) after 2 cy-

cles of vincristine, methylprednisolone, daunorubicin, and 
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Fig. 3. (A) Chest computed tomo-
graphy showing conglomerated 
enlarged lymph nodes in the bil-
ateral mediastinum causing com-
pression of the central airway, and 
encasement of the left pulmonary 
artery and descending aorta. (B) A 
positron emission tomography 
(PET) image showing a hyperme-
tabolic central lung mass in the left 
lung with direct invasion of the 
mediastinum and post-obstruct-
ive atelectasis. (C) PET image 
showing decreased extent and 
activity of hypermetabolic lesions 
after rituximab, cyclophosphamide, 
doxorubicin, vincristine, and pre-
dnisolone (R-CHOP) chemothe-
rapy.

L-asparaginase (VPDL) chemotherapy, [8] and was still re-
ceiving treatment on the data cut-off date.

Case 2
A 65-year-old man presented with a 2-month history of 

fever, cough, sputum, and dyspnea on exertion. He had un-
dergone a chest CT at a primary clinic, which revealed a 
lung mass, conglomerated enlarged lymph nodes in the bi-
lateral mediastinum compressing the central airway, with 
encasement of the left pulmonary artery and descending 
thoracic aorta, and pericardial and pleural effusion (Fig. 3A 
and B). A lymph node biopsy was performed that was initially 
suggestive of small cell carcinoma; therefore, the patient 
received concurrent chemoradiation with etoposide and car-
boplatin for 3 days. Then, he was referred to our hospital 
for a second opinion. A review of the biopsy slides suggested 
that the specimen had been insufficient to make a definitive 
diagnosis and a rebiopsy was required. An endoscopic ultra-
sound-guided biopsy was made of the same mesenteric lymph 
node. He was diagnosed with diffuse large B-cell lymphoma 
(DLBCL); the BM biopsy also revealed involvement of DLBCL 
with a normal karyotype. Serum LDH was 260 IU/L at 
diagnosis. The patient had stage IV disease according to the 
Ann Arbor classification. He received 1 cycle of rituximab, 
cyclophosphamide, doxorubicin, vincristine, and pre-
dnisolone (R-CHOP) chemotherapy. Thereafter, the diag-
nosis was revised to B-LBL based on positive IHC staining 
for leukocyte common antigen (LCA), CD20, CD10, MUM1, 
and TdT, and negative staining for CD5, CD23, CD56, BCL-6, 

cytokeratin, TTF-1, and cyclin D1 (Fig. 4). Despite the new 
diagnosis, the patient, who was a Jehovah’s Witness, insisted 
on continuing with R-CHOP to avoid the increased risk 
of blood transfusion associated with VPDL chemotherapy. 
Although he achieved a partial response (PR) after 6 R-CHOP 
cycles (Fig. 3C), the disease progressed 2 months after 
treatment. The patient refused salvage chemotherapy and 
was lost to follow-up. However, he was found to be alive 
at the data cut-off date with an overall survival of 27 months 
according to data from the National Health Insurance 
Corporation of Korea.

Case 3
A 44-year-old woman presented with multiple palpable 

masses in her neck, but without any systemic symptoms. 
Laboratory tests revealed a WBC count of 11×109/L, Hb level 
of 11.4 g/dL, platelet count of 194×109/L, and LDH level 
of 624 IU/L, with 72% blast cells in her peripheral blood 
smear.

A CT scan showed multiple enlarged lymph nodes in the 
neck, in the left supraclavicular and infraclavicular areas, 
right paratracheal areas, and in the subcarinal and inguinal 
areas. The left supraclavicular lymph node was biopsied, 
and the patient was diagnosed with B-LBL, with positive 
IHC staining for CD10, PAX5, TdT, and BCL-2, and negative 
staining for CD3, CD5, and CD20. The BM biopsy had 61.6% 
lymphoblasts. According to the Ann Arbor classification, 
the patient had stage IV disease. She achieved PR after in-
duction VPDL chemotherapy and was still receiving treat-
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Table 1. Characteristics of patients.

Case 1 Case 2 Case 3

Age/Gender 46/F 65/M 44/F
Ann Arbor stage IV IV IV
Serum LDH (IU/L) 184 260 624
B symptoms No No No
Extranodal involvement Acetabulum Lung No
Bone marrow involvement Yes Yes Yes
IPI 2 2 2
Treatment VPDL R-CHOP VPDL
Response after treatment CR PR PR
Survival Alive, 2 mo Alive, 27 mo Alive

Abbreviations: CR, complete response; F, female; IPI, international 
prognostic index; IU, international units; M, male; PR, partial 
response; R-CHOP, rituximab, cyclophosphamide, doxorubicin, 
vincristine, and prednisolone; VPDL, vincristine, methylpredni-
solone, daunorubicin, and L-asparaginase.

Fig. 4. (A) High magnification 
shows diffuse infiltration of mono-
tonous tumor cells with a mode-
rate amount of cytoplasm, round- 
to-oval shaped indented nuclei, 
condensed chromatin and incon-
spicuous nucleoli (lymphoblast), 
and nuclear debris with necrosis 
(×400; hematoxylin and eosin). 
(B) The neoplastic cells show 
diffuse membranous staining for 
CD20, (C) cytoplasmic staining 
for CD10, and (D) diffuse mem-
branous staining for leukocyte 
common antigen (LCA).

ment on the data cutoff date.

DISCUSSION

B-LBL, which constitutes less than 10% of all LBL, very 
rarely presents with BM involvement [1]. In this report 
of 3 B-LBL cases, all had stage IV disease, good performance 
status, and a low International Prognostic Index (IPI) score 
(Table 1). These clinical features were similar to those ob-
served in another report, also from Korea [4]. In contrast, 
however, 2 patients had lymphoma involvement at multiple 
extranodal sites including the acetabulum and lung, and BM 
involvement was noted in all patients.

T-LBL patients, compared to those with B-LBL, are known 
to be younger and have a higher rate of mediastinal tumors 
or BM involvement [3, 9]. In the vast majority of B-LBL 
patients, mediastinal masses and BM involvement are rare, 
but lymph nodes and extranodal sites, such as skin, bone, 
and soft tissue are more frequently involved than in T-cell 
LBL (T-LBL) [3, 5, 9]. In most cases, B-LBL and T-LBL 
cannot be distinguished on histologic features alone without 
immunophenotyping [10].

In B-LBL, tumor cells are virtually always positive for 
B cell markers CD19, CD22, and CD79a. In most cases, they 
are also positive for CD10, CD24, PAX5, and TdT, while 
the expression of CD20 and CD34 is variable [9]. In case 
1 presented here, small malignant cells were positive for 
CD20 and PAX5; in case 2, they were positive for CD10, 
CD20, LCA, and TdT; and in case 3, they were positive 
for CD10, PAX5, and TdT. These IHC findings were con-

sistent with B-LBL. In case 3, the laboratory findings, which 
included mild anemia and a normal platelet count (with 
the normal range of megakaryocytes in the BM biopsy) sup-
ported the diagnosis of B-LBL with leukemic manifestation, 
rather than B-ALL.

Of the 2 patients who received VPDL chemotherapy [8, 
11], 1 achieved CR and the other PR. Although case 2 received 
1 R-CHOP cycle because of the initial misdiagnosis, he also 
achieved PR after 6 R-CHOP cycles. As LBL is highly ag-
gressive, intensive multi-drug leukemia chemotherapy pro-
tocols are usually recommended [9]. Intensive protocols de-
signed for aggressive NHL improve the CR rate, but survival 
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is poorer than that obtained using regimens designed for 
other aggressive lymphomas [12]. Improvements in long- 
term LBL outcome have been achieved with ALL-type regi-
mens [13]. As chemotherapy intensity correlates with out-
come in LBL, more intensive NHL regimens fare better than 
conventional NHL regimens [14].

In summary, the cases presented indicate that B-LBL can 
involve multiple extranodal sites and BM involvement may 
not be as infrequent as previously reported. Furthermore, 
intensive chemotherapy seems to be effective in this disease.
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