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Abstract 
B-cell lymphomas with concurrent MYC with BCL2 and/or BCL6 rearrangements, also 
known as “double hit” lymphomas (DHL), are rare neoplasms characterized by highly 
aggressive clinical behavior, complex karyotypes, and a spectrum of pathological 
features overlapping with Burkitt lymphoma (BL) and diffuse large B-cell lymphoma 
(DLBCL). Primary renal lymphoma (PRL) by definition is a renal lymphoma without 
evidence of systemic involvement. PRL is extremely rare with less than 100 cases of 
both Hodgkin disease and non-Hodgkin lymphoma reported in literature. Double hit 
lymphomas have extremely poor prognosis, and high resistance to intensive 
chemotherapy, including high-dose chemotherapy. We describe a very rare case of DHL 
arising in kidney as PRL in whom concurrent MYC and IGH-BCL2 rearrangements 
were detected. 
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INTRODUCTION 

B-cell lymphomas with concurrent MYC with BCL2 
and/or BCL6 rearrangements, also known as “double 
hit” lymphomas (DHL), are rare neoplasms 
characterized by highly aggressive clinical behavior, 
complex karyotypes, and a spectrum of pathological 
features overlapping with Burkitt lymphoma (BL) and 
diffuse large B-cell lymphoma (DLBCL). It is 
considered that BCL2 translocation precedes MYC 
events in lymphomagenesis of DHL. Double hit 
lymphomas have extremely poor prognosis, and high 
resistance to intensive chemotherapy, including high-
dose chemotherapy. We describe a very rare case of 
DHL arising in kidney as Primary renal lymphoma 
(PRL) in whom concurrent MYC and IGH-BCL2 
rearrangements were detected. 

CASE REPORT 

An 82-year-old female, with past medical history 

significant for coronary artery disease, and recurrent 
deep vein thrombosis (DVC) presented to the 
emergency room after a fall. Her physical examination 
and laboratory work-up, including white blood cell 
count and liver function tests, were unremarkable 
except for an elevated BUN, creatinine and serum 
calcium (36 mg/dl (normal 7-22 mg/dl), 2.34 mg/dl 
(normal 0.6-1.4 mg/dl),15.7 mg/dl (normal 8.5 - 10.5 
mg/dl), respectively). Renal ultrasound revealed a 14 
cm heterogeneous right renal mass. Subsequent 
computed tomography (CT) of her chest, abdomen and 
pelvis without contrast, revealed several bilateral 
pulmonary nodules that were too small to characterize. 
The renal mass was shown to be causing a mass effect 
on the IVC, liver, and duodenum with no definite 
extension into the right renal vein or IVC (Figure 1A 
and B). She was placed on cyclophosphamide, 
doxorubicin, vincristine, and prednisone with rituximab 
(R-CHOP). After cycle #3 of R-CHOP, repeat CT 
chest/abdomen/pelvis showed dramatic volume 
reduction of the renal mass.  
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Figure 1. A. Large renal mass. B. Mass effect on liver, IVC, duodenum 

 

Figure 2. A. Fine needle aspiration of the renal mass revealed a cellular smear comprising of large lymphoid cells with irregular 
high-grade cytologic features, including prominent nucleoli and finely dispersed and immature-appearing chromatin. B. Core biopsy 
of the renal mass showed diffuse infiltration by neoplastic lymphoid infiltrate with focal areas of necrosis (H&E, x200). C. The tumor 
cells were medium-to large-size with prominent nucleoli (H&E, x400). D-F. The tumor cells were positive for CD20 [D], BCL-2 [E], 
CD10 [F]. G. Ki67 stain showed proliferation fraction of 95% (IHC, x100 for E-G). 
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Pathologic findings 

Fine needle aspiration of the renal mass revealed a 
cellular smear comprising of single or small clusters of 
large lymphoid cells with scant cytoplasm, high nuclear 
cytoplasmic ratio, prominent nucleoli and finely 
dispersed and immature-appearing chromatin (Figure 
2A). Core biopsy of the renal mass showed diffuse 
infiltration by neoplastic lymphoid infiltrate (Figure 
2B), composed of medium-to large-size lymphoid cells 
with focal areas of necrosis (Figure 2C). The tumor 
cells were positive for CD20 (Figure 2D), BCL-2 
(Figure 2E), CD10 (Figure 2F), CD5 (weakly in some 
neoplastic cells) and negative for CD3, MUM1, TdT, 
and BCL-1. Ki67 stain showed proliferation fraction of 
95% (Figure 2G). Fluorescent in situ hybridization 
(FISH) studies detected IgH/BCL2 fusion in 91.5% of 
the interphase cells and specifically, these results were 
positive for a t(14;18)(q32;q21). Additional studies 
(breakapart probe for MYC by FISH) also detected a 
rearrangement of the c-MYC gene region at 8q24 in 
95% of the cells analyzed; however, studies were 
negative for a t(8;14)(q24;q32), indicating that 
although there was no evidence of t(8;14), a 
translocation involving MYC (partner unknown) was 
also detected. The FISH study for t(11;14) was 
negative. In the light of these data, based on the WHO 
Classification (4th Edition) criteria, the diagnosis of  B-
cell lymphoma, unclassifiable, with features 
intermediate between diffuse large B-cell lymphoma 
and Burkitt lymphoma (double hit lymphoma) was 
made. Subsequently a bone marrow biopsy was done 
which showed no involvement by the lymphoma.   

DISCUSSION 

Kidney is the second most common site for metastasis 
in patients with non-Hodgkin’s lymphoma [1]. 
However, primary renal lymphoma is extremely rare 
[2, 3]. PRL is defined as: (a) the presence of a renal 
mass without extrarenal lymphomatous involvement, 
(b) the absence of a leukemic blood picture, and (c) the 
absence of lymphadenopathy or hepatosplenomegaly 
[4, 5]. PRL seems to show a sex predisposition for 
males and typical age of presentation is typically above 
40; however, cases have been reported in individuals as 
young as 21 [5, 6]. Clinical presentation of the disease 
can be characterized by flank pain, weakness, weight 
loss, hematuria, malaise, abdominal mass, 
thrombocytopenia, and/or renal failure [7]. The 
etiology of PRL is still unknown, as the kidney does 
not have lymphoid tissue. Repeated injury to renal 
lymphatics as a result of chronic inflammation has been 
suggested as the cause of lymphoid transformation and 
subsequent neoplasia of the lymphoid tissue; a process 
similar to that of other extranodal mucosa-associated 
lymphoid tissue (MALT) lymphomas, affecting skin, 

breast, and other non-lymphoid tissues[1, 8]. Diagnosis 
is challenging, and may often occur after nephrectomy 
since these tumors mimic renal cell carcinoma. It is 
essential, however, to distinguish between the two, as 
management is completely different. A pre-operative 
FNA and/or core biopsy is essential to confirm the 
diagnosis in suspected patients. PET scan has also been 
demonstrated to be a potential method of detection of 
extranodal lymphoma; however, its efficacy is still 
under investigation [9].  

DHL is now described as a well-characterized group in 
the category of B-cell lymphoma with a spectrum of 
pathological features overlapping with Burkitt 
lymphoma and diffuse large B-cell lymphoma in the 
WHO classification 2008 [10]. Double-hit lymphomas 
comprise about 3-5% of high grade B cell lymphomas 
and are characterized by concurrent MYC with BCL2 
and/or BCL6 rearrangements, highly aggressive clinical 
behavior and complex karyotypes and have a high 
progression ability. The DHL progresses to extranodal 
lesions such as in the bone marrow, central nervous 
system, and gastrointestinal tract [11-15]. A complex 
karyotype including both BCL2 and MYC 
translocations is recognized [11, 14]. Morphologically, 
DHL is composed of cells that show greater variability 
in cellular morphology among different cases. Starry 
sky macrophages are typically present, as well as many 
mitotic figures and prominent apoptotic figures, 
causing a resemblance to Burkitt lymphoma (BL). In 
some cases the cells resemble BL, but with more 
variation in size and shape than considered acceptable 
for BL. While still some other cases can have large 
nuclear size or nuclear size intermediate between BL 
and DLBCL. Lymphoma cells are generally positive 
for CD19, CD20, CD22, CD79a, and negative for 
surface light chains; BCL-2 can be positive in many 
cases; BCl-2 positivity in an otherwise typical Burkitt 
lymphoma should raise suspicion for a DHL.  CD10 
and BCl-6 are generally positive (indicating germinal 
center origin), however, cases negative for BCl-2, 
CD10 and BCl-6 immunostains have also been 
described [3, 5, 8, 10]. The proliferation (Ki-67) rate in 
most studies is variable and ranges from 60 to 100% 
[12]. 

DHL has a high resistance to intensive chemotherapy, 
including high-dose chemotherapy followed by stem 
cell transplantation [3, 14]. Patient prognosis is poor, 
and over half of all DHL patients die within 1 year [3, 
5, 7, 8, 10, 14]. The high chemoresistance in DHL is 
considered to be due to the synergistic actions of 
apoptotic inhibition due to deregulation of BCL2 and 
the enhanced proliferation due to deregulation of MYC 
[16]. Parker et al. reported two cases of DHL 
successfully treated with an aggressive 
immunochemotherapy regimen, autologous stem cell 
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transplantation, and radiation therapy: No recurrence of 
the disease was seen in the radiation field in the first 
patient, and no recurrence in the second patient was 
observed after total body irradiation (TBl), suggesting 
that radiation therapy may be beneficial for patients 
with DHL, and that up-front TBI based hematopoietic 
stem cell transplantation could potentially produce 
sustained complete remission for DHL [17]. Early 
recognition of DHL is important for considering 
upfront TBI-based hematopoietic stem cell 
transplantation. However, it is important to note that 
DHL cannot be diagnosed without chromosomal 
analysis. Close examination, including chromosomal 
analysis including, if needed, paraffin section FISH 
studies, is therefore desirable for all patients with high-
grade B-cell lymphoma and in cases of suspected 
recurrence of this lymphoma. 

DHL presenting as PRL is an extremely rare diagnosis 
in patients presenting with a renal mass. The clinical, 
morphologic, and immunophenotypic findings suggest 
that most lymphoid neoplasms with dual translocations 
of t(14;18) and MYC gene rearrangement are high 
grade with clinical and morphologic features in-
between Burkitt and diffuse large B-cell lymphoma. 
Dissemination to extrarenal sites is common and 
confers a bad prognosis as well [18]. In PRL, proper 
treatment and early intervention have been documented 
to correlate with improved outcomes [19, 20]. A 
comprehensive cytogenetic analysis of BCL2 and MYC 
status on all aggressive lymphomas may identify a 
group of high-risk patients who may benefit from 
chemotherapeutic regimens that include rituximab 
and/or BCL2-targeted therapy [18]. As affected 
patients have poor prognosis despite aggressive 
therapy, knowledge of the presence of both 
translocations has prognostic value and thus 
conventional cytogenetic analysis is warranted. For 
cases without conventional cytogenetic data, FISH 
analysis is useful in confirming the presence of c-MYC 
rearrangement in high-grade B-cell lymphoma 
displaying Burkitt or atypical Burkitt morphology.  
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