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Primary testicular B-lymphoblastic lymphoma is a rare entity. Primary testicular Ph-positive B lymphoblastic
lymphoma was not reported before. We reported a 27-year-old man with primary testicular Ph-positive B lymphoblastic
lymphoma, for which fluorescent in-situ hybridization (FISH) for the Philadelphia chromosome was not performed at
the initial hospitalization. The patient showed manifestation of Ph-positive acute lymphoblastic leukemia at relapse. In
this report, we reviewed the current literature about primary testicular B-lymphoblastic lymphoma, Ph-positive
lymphoma and Ph-positive clone evolution. This report has 3 meanings. First: This is first report on primary testicular
Ph-positive B lymphoblastic lymphoma. Second: This shows the importance of cytogenics for lymphoma treatment.
Third: This implies Philadelphia-positive subclone evolution.

Introduction

Acute lymphoblastic leukemia/lymphoblastic lymphoma is
hematologic neoplasm related to the lymphocyte lineage. The
term lymphoblastic lymphoma is used when the process is con-
fined to a mass lesion with no or minimal evidence of peripheral
blood and of bone marrow. With extensive BM and PB involve-
ment, acute lymphoblastic leukemia becomes the appropriate
term.1 Leukemic cells can infiltrate extramedullary tissues during
disease progression.2 Testicular infiltration occurs more com-
monly later during disease progression and relapse.3 It is rare to
find testicular infiltration of lymphoma cells at the beginning of
diagnosis. Ph-positive acute lymphoblastic leukemia is common
among patients of adult acute lymphoblastic leukemia, occurred
in approximately 25% of adult cases.4 The case of Ph-positive
lymphoblastic lymphoma has rarely been reported, although
detection of t (9; 22) is recommended by NCCN guidelines of
lymphoblastic lymphoma. Here we present a case of Ph-positive
lymphoblastic lymphoma with swollen testis as the first
presentation.

Case report
A previously healthy 27-year-old Chinese man presented to

the department of urinary surgery in our hospital with mildly
painful bilateral testicular swelling for one months’ duration on
October 10, 2013. There was no history of trauma or fever. The
result of physical examination showed that there was no superfi-
cial lymph node enlargement except for the bilateral testis palpa-
ble enlargement. Ultrasound showed asymmetrically enlarged
bilateral testicles with increased vascularity and without focal

mass. Sonography-guided core needle biopsy in left intumescent
testicle showed lymphoblastic lymphoma of B-cell origin
(Fig. 1A–I). The patient was transferred to our hematology
department. We examined the hemogram and blood biochemis-
try including serum lactate dehydrohydroxygenase (LDH) and
b2-microglobulin for the patient, but there were no abnormal
findings. Chest CT scans and abdominal ultrasound did not indi-
cate mediastinal and retroperitoneal lymph node. Test of EBV
and HIV displayed negative EBV-DNA. The result from cere-
brospinal fluid showed that there was no lymphoma cell infiltra-
tion. Bone marrow examination using multicolor flow
cytometric approach showed that there was 2.5% lymphoma cells
infiltration in spite of normal bone marrow morphology exami-
nation. Immunophenotypic characteristic on lymphoma cells
was CD20C CD10C CD19C TdTC CD58C CD38C
CD34¡ (Fig. 2). He was diagnosed with B lymphoblastic
lymphoma, Ann Arbor stage IV. He received the combined che-
motherapy, and the treatment was a standard regimen of hyper-
fractionated cyclophosphamide, vincristine, doxorubicin, and
dexamethasone ( hyper-CVAD ) alternated with high-dose meth-
otrexate and cytarabine ( MA ). He underwent 4 cycles of the
hyper-CVAD regimen and 4 cycles of the MA regimen. After
that, the multicolor flow cytometric examination of bone marrow
and cerebrospinal fluid showed no positive findings, and the
ultrasound showed normal in testes on April, 2014, then the
patient left off treatment.

The patient was again admitted to our department on Jun
3, 2014 for gingival bleeding. The laboratory data showed an
increased level of WBC [256 £ 109/L (normal: 4–10 £ 109/
L)], and appearance of blast cells (86%) on peripheral blood

*Correspondence to: Wei Huang; Email: huangchenxi@medmail.com.cn
Submitted: 01/30/2015; Revised: 05/03/2015; Accepted: 05/24/2015
http://dx.doi.org/10.1080/15384047.2015.1056412

1122 Volume 16 Issue 8Cancer Biology & Therapy

Cancer Biology & Therapy 16:8, 1122--1127; August 2015; © 2015 Taylor & Francis Group, LLC

BEDSIDE TO BENCH REPORT



analysis associated with decreased level of HB [100 g/L (nor-
mal: 120–160)] and of PLT [51 £ 109/L (normal: 100–
300 £ 109/L)]. Levels of LDH and b2-microglobulin were
increased [LDH 1654U/L, (normal: 135–225), b2-microglo-
bulin 5.33 mg/L (normal: 0.8–2.2)] respectively. bone mar-
row aspiration revealed hypercellularity with 90% lymphoid
blasts, which had scanty cytoplasm, and with inconspicuous
nucleoli. Flow cytometric analysis of bone marrow revealed
that 84.30% nucleated cells were CD19 positive B lympho-
cytes whose immunophenotypic characteristic was CD38C
CD34C CD20§ CD10¡ CD13¡ CD58¡ (Fig. 3). The
immunophenotypic characteristic was not in conformity with
that of lymphoma cells before. The ultrasound showed that
his testes results were normal. RT-PCR detection for bcr-abl
fusion gene showed positive result in bone marrow (Fig. 4B).
Then we detected t(9;22)by FISH in his biopsies testicular
tissue and got positive result (Fig. 4A). He was diagnosed
with acute Ph-positive B lymphoblastic leukemia. The patient
gave up intensive chemotherapy because he was not willing
to endure torture from intensive chemotherapy, and he
received the treatment of tyrosine kinase inhibitor imatinib
and low dose chemotherapy (vincristine, prednisone).Two
month later, he committed suicide because he could not bear
headache and vomiting, from which we guessed he had
central nervous system leukemia.

Discussion

Testicular infiltration of B lymphoblastic leukemia/lympho-
blastic lymphoma more commonly occurs during disease pro-
gression and relapse.3 Although leukemic cell infiltration can be
seen in extramedullary tissues, it is rare to find testicular infiltra-
tion during diagnosis. There were some reports about primary
testicular precursor B-lymphoblastic leukemia/lymphoma.5-7

After searching PubMed, we startlingly found there was no case
report of Ph-positive lymphoblastic lymphoma. There were some
cases of progressive chronic myeloid leukemia (CML) manifest-
ing as lymphoma.8-12 But we didn’t find case report of primary
testicular Ph-positive lymphoblastic lymphoma. We report a case
of primary testicular Ph-positive precursor B-lymphoblastic lym-
phoma. The initial symptom of the patient was bilateral testicular
swelling, and the diagnosis was determined by sonography
guided core needle biopsy. We ignored the possibilities of Ph-
positive lymphoblastic lymphoma because there were no reports
of Ph-positive primary testicular lymphoblastic lymphoma
before. Ph chromosome was not detected at his first admission to
our hospital: the patient lost a chance of tyrosine kinase inhibitor
therapy. After the patient received combined chemotherapy treat-
ment, the clinical features showed difference during disease pro-
gression. The patient showed manifestation of acute
lymphoblastic leukemia. Flow cytometric analysis revealed that

Figure 1. Histopathology of testis. (A) Section from testis shows diffuse lymphoblasts with high nuclear/cytoplasm ratio, irregular shaped nuclei and
indistinct nucleoli, obvious mitosis(H&E). (B, C, and D) positivity for CD20, TdT and CD43. E: part positive staining for CD34. (F, G, and H) negativity for
CD3,CD7, MPO. I: About 30% of the neoplastic cells display nuclear Ki67 staining.
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there was an obvious contrast between the immunophenotypic
characteristic of lymphoma cells and that of leukemia cells. We
suspected that lymphoma cells and leukemia cells were different
clones, so we checked t(9;22) by FISH in his testes biopsies and
get Ph-positive result. We corrected the diagnosis as primary

testicular Ph-positive B cell lymphoblastic lymphoma. But the
treatment of tyrosine kinase inhibitor was delayed for 8 months,
which might influence the patient outcome. Cytogenetics analy-
sis for MYC, t(9;22) and t(8;14) is recommended by NCCN
guidelines of lymphoblastic lymphoma, but these detections are

Figure 2. Lymphoblastic lymphoma cells with a characteristic phenotype by a multicolor flow cytometric approach at initial diagnosis.
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not routine clinical examinations in many hospitals in developing
countries. This case showed the importance and necessity of cyto-
genetics analysis.

Some advances have shown that inter-tumor heterogeneity
between tumors of the same histopathological subtype13 and the

trunk-branch model of tumor gives a reasonable explanation
about tumor heterogeneity and about subclone evolution.14 Early
somatic mutations in early clonal progenitors are represented
within the “trunk” of the tumor. Such trunk somatic mutations
are likely to be ubiquitous events during the progression of

Figure 3. Lymphoblastic leukemia cells with a characteristic phenotype by a multicolor flow cytometric approach during the disease process.
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disease. By contrast, later somatic aberrations as branch aberra-
tions represent heterogeneous events, which illustrate subclone
evolution. As the subclone evolution, clinical manifestations may
be diverse. In 2011, Anderson approved the evolution of recur-
rent gene alterations occurring in different subclones of the same
patient through multiplexing FISH analyses of ALL single cells.
Gene alterations are independently and capriciously acquired in
subclones of individual patients in initiating diagnosis and in
relapse.15 There are some reports about Philadelphia-positive
minor subclone in Philadelphia-positive hematologic malignan-
cies.16–18 For CML, surveillance of subclone-evolution can be
used for optimised management of patients.19

Tumor heterogeneity manifests as cell morphology heteroge-
neity, as immunophenotype disparity and as different tissue
tropisms. Cell morphological heterogeneity was described with
the term anaplasia by David Von Hansemann in 1890. Tumor
morphological heterogeneity is observed from the difference in
necrosis and differentiation between microscopy fiends. Immu-
nophenotype difference is considered as feature of inter-tumor
heterogeneity. Tumor subclone evolution is accompanied with
immunophenotypic change (losses or gains). Immunopheno-
typic characteristic on lymphoma cells in bone marrow at initial

diagnosis was CD20C CD10C CD19C TdTC CD58C
CD38C CD34-. B-ALL with Philadelphia-positive is typically
CD10CCD19C and TdTC.1,20,21 Immunophenotypic charac-
teristic on lymphoma cells in bone marrow at initial diagnosis is
in accord with immunophenotypic characteristic of Philadel-
phia-positive ALL. Immunophenotypic characteristic on leuke-
mia cell in bone marrow at relapse was CD38C CD34C
CD20§ CD10¡ CD13¡ CD58¡ . By comparing, we found
that gain of expression of CD34 and losses of expression of
CD10 and of CD58 implied subclone evolution. Inter-tumor
subclones developing in a branched evolutionary pattern gave
rise to metastatic disease. Metastatic subclones were distinct
from non-metastatic subclones.22 Gene instability occurred early
in cancer and contributed to on-going tumor evolution at meta-
static sites. Different subclones showed different organ specific
metastases.23 Different affected sites at initial diagnosis and at
relapse gave the evidence of subclone-evolution in the case we
reported. Unfortunately, we could not confirm cytogenetic
changes because of sample insufficiency.

In a word, this is first report about primary testicular Ph-posi-
tive precursor B-lymphoblastic lymphoma and this case implies
Philadelphia-positive subclone evolution. This case shows the
importance of cytogenetics analysis for lymphoblastic lymphoma
treatment.
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