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Abstract

Lymphoblastic lymphomas are immature lymphoid malignancies accounting for approximately 30% of non
Hodgkin lymphoma in children. Most of these neoplasms originate from T cell precursors while less than 25% of
them originate from B lymphoblasts. On histology and immunohistochemistry, lymphoblasts in B lymphoblastic
lymphoma (BLL) and B lymphoblastic leukaemia share the same features. However, they represent different
diseases with distinct molecular alterations. Herein, we describe a case of BLL in a 2-year-old child presenting as a
paravertebral mass, including the clinical and histopathological features with a review of the current literature.
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Introduction
Lymphoblastic lymphomas are immature lymphoid malignancies

accounting for approximately 30% of non Hodgkin lymphoma in
children. Most of these neoplasms originate from T cell precursors
while less than 25% of them originate from B lymphoblasts [1]. The
most commonly involved sites are bone (26%) followed by skin or
subcutaneous tissue (23%). On histology and immunohistochemistry,
lymphoblasts in B lymphoblastic lymphoma (BLL) and B
lymphoblastic leukaemia share the same features [2]. However, they
represent different diseases with distinct molecular alterations [1].
Herein, we describe a case of BLL in a 2-year-old child presenting as
a paravertebral mass, including the clinical and histopathological
features with a review of the current literature.

Case Presentation
A 2-year old female was referred to our hospital for a history of a 6

months right lumbar paramedian mass. Upon physical examination,
she was a healthy girl with a firm mass measuring 3 cm × 1 cm.
Ultrasonography revealed a tissular subcutaneaous, hypoechogenic
and heterogeneous mass with low vascularization index on Doppler.
Surrounding soft tissues were unremarkable. Thoraco abdomino pelvic
tomography confirmed these findings; and neither nodal involvement
nor distant metastasis were detected. The patient’s blood cell counts
were within normal range. Bone marrow aspirate was normal. The
patient underwent surgical excision of the mass. On gross, it measured
2.7 × 1.8 cm, it was well circumscribed, lobulated, firm and gray-
white. Hematoxylin-eosin stained sections revealed sheets of medium
to large blastic cells with finely clumped nuclear chromatin, small or
absent nucleoli and scanty cytoplasm with multiple mitotic figures.
The tumor had a diffuse growth pattern with patchy fibrosis. There
was no evidence of maturation (Figure 1). A large
immunohistochemistry panel was performed (Figure 2) including:
CD20, CD3, CD45, Desmin, myogenin, chromgranin, synaptophysin
and CD99. Neoplastic cells were positive only for LCA CD45. Given

the tumor’s localization, the age of the patient, the absence of lymph
node involvement, lack of maturation signs, and positivity for LCA;
with negative pan B and panT markers; the diagnosis of myeloid
sarcoma was suggested. However, neoplastic cells stained negative
with MPO, CD117, CD34 and CD68. A second look for
immunohistochemical slides revealed focal positivity for CD20. Then,
we performed another panel, cells were positive for CD19, CD43,
CD45 and CD79a and Pax5. 15% to 20% of cells expressed TdT
CD10. Proliferation’s index with Ki 67 was approximately 80%. Thus
the diagnosis of B LBL was retained. Two months later a
thoracoabdomino pelvic tomography revealied multiple susclavicular,
para-aortic and iliac right adenopathies (Figure 3). Unfortunately
genetic analysis is not available in our institution. The child was
referred to oncology department for chemotherapy. After a follow-up
period of 6 months, complete remission was obtained with ALL-
regimen treatment.

Figure 1: B-Lymphoblastic lymphoma histological features: diffuse
sheets of medium to large blastic cells with granular chromatin, small
or absent nucleoli and scanty cytoplasm with multiple mitotic
(Hematoxylin and eosin).
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Figure 2: B-Lymphoblastic lymphoma immunohistochemistry:
LCA: diffuse positivity, Pax5: diffuse positivity; TDT: positive in 15%
of cells; Ki 67: 80% of the cells (Immunohistochemical stain , X 200).

Figure 3: Abdominal computed tomography (CT) scan showing
multiple iliac adenopathies (white star).

Discussion
Most of B immature cells neoplasms present as B-lymphoblastic

leukaemia, while only 10%-20% of cases present as BLL [1]. In the
current WHO classification of tumors of hematopoietic and lymphoid
tissues, lymphoblastic lymphoma refers to cases presenting as
confined process without peripheral blood or significant bone marrow
involvement (less than 25%) [1-3]. Cortelazzo, S et al. reported that
64% of cases are aged <18 years [4]. The largest series in the English
literature of B LBL in children encountered 53 patients, the median
age of diagnosis was 8 years (ranging from 0,25 to 16,7 years) with no
difference in gender distribution [2]. Our patient was younger than
reported median age (2 years). At diagnosis, presenting symptoms are
related to the involvement’s site; lymph nodes, skin, soft tissue, and
bone represent the most common localizations, while gonads, head,
neck and kidney are unusual ones [3]. Presence of CNS disease at
diagnosis was reported in 6% of patients [1]. Our patient had a soft

tissue mass and metachronous nodal disease without BM neither
CNS’s involvment. Molecular genetic analysis shows hyperdipoidy in
48% of the cases, BCR-ABL1 like phenotype (found in 10% of
paediatric B-ALL) was not reported in B-LBL [1].

The diagnosis requires identifying blasts; in BM or tissue biopsy
[5]. It combines (i) characteristic morphology, (ii) precursor cells
positive markers, (iii) with lineage definition and (vi) subtyping by
additional stainings and/or genetic analysis [6]. On cytology,
lymphoblasts vary from small cells with (1)scant gray-blue cytoplasm,
(2) round or convoluted nuclei, (3) with condensed nuclear chromatin
without nucleoli; to large cells with a prominent nucleoli, a moderate
and occasionaly vacuolated cytoplasm [4,5] . Uncommon features
include: coarse myeloblasts-like and hand mirror appearance [4]. On
morphology, B lymphoblasts can’t be distinguished from their T
counterparts [4]. Thus, the diagnosis requires immunophenotypic
analysis [1]. B lymphoblasts are positif for CD19, CD79a (which
might be positive in many T ALL) CD22, PAX5 (the most specific B
lineage marker), TdT and CD10 [7]. Variable expression for CD 34,
myeloperoxidase and CD20 has been reported [1,7]. CD3 should be
negative [1,8]. In our case due to the unusual clinical context the
differential diagnosis was broad. It included the spectrum of pediatric
small round blue cell malignancies. The major entities to consider
were [6,9] :

• T LBL: frequent mediastinum’s involvment and at least one
positive pan T-cell marker.

• Granulocytic sarcoma is positive for MPO and CD34.

• Rhabdomyosarcoma: presence of rhabdomyoblasts and/ or
positivity for desmin, myogenin and myoD1 are diagnostic key
features.

• Undifferentiated neuroblastoma: negativity for neuron‐specific
enolase (NSE) CD56 with LCA positivity can rule out the diagnosis.

• Ewing’s Sarcoma: consisting of sheets of monomorphus cohesive
cells and positivity for CD99 (may also be expressed in immature
lymphoid neoplasms) [1,6,9].

Prognostic factors include only stage of disease [1]. In the
European Intergroup EURO-LB02 trial; stage III disease was
associated with a significant reduction in event free survival (EFS)
[10]. ALL-type treatment regimens represent the current Frontline
treatment in pB-LBL [1]. Autologous or allogenic hematopoietic stem
cell transplant (HSCT) are indicated in patients with refractory B LBL
[1]. CD19 and/or CD22 might be novel therapeutic targets [10].

Conclusion
In conclusion, we have reported the clinical and histopathological

features of this rare hematopoietic malignancy with unusual
presentation. Positive diagnosis requires careful morphological
analysis and a large immunohistochemistry panel to rule out other
round blue cell tumors.
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