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Abstract. Burkitt lymphoma is cytogenetically characterized 
by t(8;14)(q24;q32) translocation, sometimes accompanied by 
additional cytogenetic abnormalities. These abnormalities 
usually result in more aggressive clinical presentation and 
morphology of the disease. The current report presens a case 
of Burkitt lymphoma with t(8;14)(q24;q32) accompanied by 
partial tetrasomy of chromosome 1(47,XY,+1,i(1)(q10),t(8;14)
(q24;q32)[2]/46,XY[18]). The patient was a 59-year-old 
male who presented with abdominal pain, leukocytosis and 
tumor lysis syndrome. No lymphadenopathy was noted. 
Cerebrospinal fluid analysis revealed atypical lymphocytes. 
A peripheral blood smear revealed tumor cells exhibiting 
distinct ‘blastoid’ morphology: Prominent nucleoli, basophilic 
cytoplasm, occasional cytoplasmic vacuoles. Flow cytometry 
demonstrated B cells expressing cluster of differentiation 
(CD)10 and cytoplasmic kappa light chain restriction without 
surface expression of immunoglobulins and CD20. A bone 
marrow biopsy revealed hematopoiesis, with a 90% replace-
ment with atypical lymphocytes. The patient was treated 
with chemotherapy. Following the first cycle of treatment, the 
patient developed neutropenic fever, bacteremia and died a few 
days later. Gain of chromosome 1q in addition to characteristic 
for Burkitt lymphoma t(8;14)(q24;q32) resulted in immature 
‘blastoid’ morphology and the immunophenotype of tumor 
cells, leukemic presentation without lymph node involvement 
and a highly aggressive clinical course.

Introduction

Burkitt lymphoma, a B-cell neoplasm, is typically character-
ized by a t(8;14)(q24;q32) translocation. There can be other rare 

variant cases commonly identified as ‘double hit’ lymphoma 
or ‘triple hit’ lymphoma. Currently this terminology is most 
often referred to a combination of translocations involving the 
c-myc gene located on chromosome 8 combined with t (8;14) 
(q24; q32) translocation involving antiapoptotic protein BCL2 
or other antiapoptotic proteins (such as BCL6). The updated 
WHO classification refers to such lymphomas as ‘high-grade B 
cell lymphoma with MYC and BCL2 and/or BCL6 transloca-
tions’ (1). Due to highly aggressive nature of disease classical 
Burkitt lymphoma is relatively rarely accompanied by other 
cytogenetic abnormalities. However, when such abnormalities 
are present it usually entails an even more aggressive behavior/
resistance to existing therapy (2). We will present and discuss 
a case of a patient with additional cytogenetic abnormality 
(47,XY,+1,i(1)(q10),t(8;14)(q24;q32)[2]/46,XY[18]) which 
results in an unusual ‘blastoid’ morphology of the tumor cells 
and an extremely aggressive clinical course.

Case report

We report a case of a 59 year old male who presented in July 
2016 to the emergency department because of a one week 
history of nausea, vomiting with episodic abdominal pain and 
a decrease in urination with hematuria and dysuria. He has 
associated weight loss but no recent fevers, chills or a decrease 
in appetite. He was then admitted for leukocytosis and throm-
bocytopenia with a possible diagnosis of leukemia, tumor lysis 
syndrome (elevated potassium and hyperuricemia), pre-renal 
and post‑renal acute kidney injury from dehydration, BPH and 
renal stone obstruction. A CT of the abdomen and pelvis revealed 
calculi in the distal right ureter and right ureteral vesicle junction 
as well as the posterior left aspect of the urinary bladder versus 
a left ureteral vesicle junction causing bilateral hydroureter and 
hydronephrosis. Splenomegaly was noted, 22.7 cm in its greatest 
diameter. No significant lymphadenopathy was seen. Peripheral 
blood smear showed numerous large blastoid like cells. He then 
underwent bilateral ureteral stent placement and a bone marrow 
biopsy and aspirate procedure. 

The peripheral blood smear was performed and it demonstrated 
a normocytic and normochromic anemia, thrombocytopenia 
and leukocytosis with numerous large atypical lymphocytes 
exhibiting a ‘blastoid’ morphology (prominent nucleoli, 
basophilic cytoplasm and rare occasional cytoplasmic 
vacuoles)  (Fig.  1A). Flow cytometry demonstrated tumor 
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cells positive for B cells marker CD79A, CD22, CD10 
(dim), CD45. Cytoplasmic light chain staining demonstrated 
monoclonal expression of cKappa light chain. Cells were 
negative for surface light chain expression, TdT, cCd3 and 
MPO, CD20, BCL2, BCL6, CD34, CD43. FISH for IgH/
BCL2 t(14;18) and BCL6 (3q27) were negative. This profile 
is consistent with a CD10-positive kappa light chain restricted 
B-cell lymphoproliferative disorder with a differential that 
includes follicular lymphoma, Burkitt lymphoma and large 
B-cell lymphoma including double hit lymphoma. Concurrent 
FISH analysis demonstrated t(8;14)(q24;q32) translocation 
characteristic for Burkitt lymphoma. The sample was also 
sent for cytogenetic analysis and it revealed a 47,XY,+1,i(1)
(q10),t(8;14)(q24;q32)[2]/46,XY[18] with formation of an 
isochromosome from long arm of chromosome 1, with two 
normal chromosome 1 homologues, yielding partial tetrasomy 
1q. Thereafter a bone marrow biopsy was performed showing 
95% hypercellularity with normal hematopoiesis largely 
replaced by proliferation of atypical medium to large size 
lymphocytes (Fig. 1B). Atypical lymphocytes demonstrated 
irregular, often banded, nuclei with notable nucleoli (Fig. 1C). 
The cytoplasm is deeply basophilic with occasional lipid 
vacuoles. Multiple mitotic figures were noted. Ki67 index 
approached 100% (Fig. 1D). Diagnosis of Burkitt lymphoma 
was established. 

After initial treatment with hydrea, rasburicase and allo-
purinol, his labs showed improvement. Imaging was negative 
for marked lymphadenopathy however there was evidence of 
splenomegaly. Physical exam findings demonstrated multiple 
petechiae on the lower extremities.

MRI showed possible meningeal enhancement. An LP 
was obtained and cytology and flow cytometry showed find-
ings consistent with CNS involvement with lymphoma. He 
received multiple intrathecal chemotherapies. The patient 
received chemotherapy as well as intrathecal treatment with 
methotrexate alternating with cytarabin.

Patient finished cycle 1 of Hyper-CVAD and the course 
was complicated by sepsis from which he eventually died. 

Discussion

Burkitt lymphoma is an aggressive B cell neoplasm charac-
terized by the translocation and deregulation of the c-MYC 
gene on chromosome 8 (8q24) along with one of three loca-
tions on immunoglobulin (Ig) genes; Ig heavy chain gene on 
chromosome 14 (~80%) - t(8;14), kappa light chain gene on 
chromosome 2 (~15%) - t(2;8), and the lambda light chain 
gene on chromosome 22 (~5%) - t(8;22) (1). Classification of 
cases with additional copies of cMYC as opposed to trans-
location remain controversial (3). Present case demonstrated 

Figure 1. Histologic findings: (A) Peripheral blood with circulating ‘blastoid’ lymphocytes highlighted by arrows, [hematoxylin and eosin (H&E) x400]. 
(B) Bone marrow biopsy. Notice ‘starry sky’ appearance with total replacement of normal hematopoiesis with atypical lymphocytes, (H&E, x200). (C) Bone 
marrow aspirate. Notice proliferation of atypical lymphocytes with occasional cytoplasmic vacuolization (wright-giemsa stain, x400). (D) Bone marrow 
biopsy, Ki67 immunohistochemistry. Notice almost 100% labeling rate (immunohistochemistry, x200).
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classic t(8;14)(q24;q32) Burkitt lymphoma translocation with 
additional cytogenetic abnormality (supernumerary isochro-
mosome 1q, i(1)(q10) aberration) resulted in unusual immature 
‘blastoid’ morphology and immature immunophenotype (lack 
of CD20 and surface immunoglobulin expression) of the 
tumor cells. Those factors made initial diagnosis in the present 
case challenging. Peripheral blood so closely mimicked acute 
leukemia that during initial assessment the peripheral blood 
smear was demonstrated to medical students, residents and 
oncology attendings as typical example of acute leukemia, 
likely ALL, much to the embarrassment of pathologist when 
Flow and cytogenetic data become available and the very next 
day the ‘text book blasts’ turn out to be lymphocytes. 

Gain of chromosome 1q has been frequently noted in 
pediatric malignancies including Wilms tumor, neuroblas-
toma, Ewing sarcoma and brain tumors such as ependymoma 
and high grade gliomas and the presence of this anomaly is 
usually associated with disease recurrence and poor prognosis. 
However the candidate genes on chromosome 1q that could 
be involved in tumorigenesis remain unidentifi ed (4). An extra 
copy 1q was demonstrated before in 10 patients with hemato-
logic malignancies out of 3786 studied: 5 with myelodysplastic 
syndrome, 3 with acute myeloid leukemia, and a single patient 
with acute lymphoblastic leukemia and myeloproliferative 
syndrome (5). 

To our knowledge 12 other cases of Burkitt lymphoma 
with supernumery idic (1)(p12) or i(1)(q10) were described in 
literature before with >80% cases presented with immature 
B-cell immunophenotype and >60% of patients relapsed or 
died (6). Our case demonstrated a very similar pattern with 
‘blastoid’ immature phenotype and immunophenotype and 
highly aggressive course resulting in rapid death. This case 
combined with literature data allows us to view those cases of 
Burkitt lymphoma with t(8;14)(q24;q32) combined with poly-
somy of 1q as possible separate category of Burkitt lymphoma 
similar to ‘double hit’ and ‘triple hit’ lymphomas. Such 
cases are characterized by immature ‘blastoid’ tumor cells 
morphology and immunophenotype, leukemic presentation 
without lymph nodes involvement as well as highly aggressive 
clinical behavior.
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