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Introduction

Burkitt’s lymphoma is an aggressive, diffuse non-
Hodgkin’s lymphoma of B-cell origin.1 It was initially
described as an endemic disease of central Africa,
where it affects both children and young adults
and usually presents as a jaw or retroperitoneal mass
(African type). A sporadic form of this lymphoma
(American type) presents with an intraabdominal mass
located mostly in the ileocecal region.1,2 Here we report
a rare case of primary gastric Burkitt’s lymphoma
(American type) with an abnormal karyotype of
t(8;14)(q24;q32) and c-myc gene rearrangement. To our
knowledge, this is the first report of the genetic analysis
of primary gastric Burkitt’s lymphoma.

Case report

A 54-year-old man was evaluated at the hospital of Shiga
University of Medical Science for appetite loss and inter-
mittent abdominal pain. The abdominal pain was aching
and midepigastric and was not affected by eating. His
past medical and family histories were unremarkable.

Physical examination was normal, except for tender-
ness in the midepigastric region. Surface lymph nodes
were not palpable. Fecal occult blood was positive.

Laboratory examination revealed mild anemia
(hematocrit [Ht], 23.0%; normal range, 39–52%, and
hemoglobin [Hb], 7.8g/dl; normal range, 14–18g/dl),
and elevated lactic dehydrogenase (LDH, 818 IU/l;
normal range, 50–400IU/l). Chest X-ray was normal.
Upper gastroduodenal endoscopy detected an ulcer
with thick nodular borders in the lesser curvature of the
lower body (Fig. 1a). A tumor-like swelling with folds
was observed in the greater curvature of the lower body
(Fig. 1b). Pathology findings of endoscopic biopsy speci-
mens of the ulcers revealed infiltration of medium-sized
lymphocytes with “starry sky” macrophages (Fig. 2a).
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Abstract: A 54-year-old man with primary gastric
Burkitt’s lymphoma is described. He was evaluated
for appetite loss and intermittent midepigastric pain.
Upper gastroduodenal endoscopy detected an ulcer in
the lesser curvature of the body, and biopsy specimens
revealed infiltration of medium-sized lymphoblasts
with “starry sky” macrophages. The infiltrated cells
were positive for a B-cell marker. Abdominal computed
tomography scan demonstrated marked enlargement
of the gastric wall, but no enlargement of lymph
nodes. These findings led us to diagnose primary gastric
Burkitt’s lymphoma. The patient responded dramati-
cally to CHOP (cyclophosphamide, doxorubicin,
vincristine, and prednisone) chemotherapy, but 6
months after his initial admission, the disease recurred
in the stomach and bone marrow. Lymphoblastic cells
were positive for B-cell markers (CD 10, 19, 20, and
human leukocyte antigen [HLA]-DR) and showed an
abnormal karyotype, 47, XY, t(8;14)(q24;q32), 112. In
these cells, the Epstein-Barr virus genome was detected
by polymerase chain reaction. Southern blot analysis
revealed rearrangement of Ig heavy and light chain
genes. In addition, c-myc gene rearrangement was
detected. Eight months after the beginning of chemo-
therapy, the patient died of central nervous system
involvement. To our knowledge, this is the first descrip-
tion of a genetic analysis of primary gastric Burkitt’s
lymphoma.
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Fig. 1a,b. Endoscopic findings of the
stomach. a Upper gastroduodenal
endoscopy detected an ulcer in the
lesser curvature of the body. b Tumor-
like swelling with several folds was
observed in the greater curvature of the
lower body
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Fig. 2a–c. Pathology findings of biopsy
specimens. Biopsy specimens had medium-
size lymphocyte infiltration. a Arrowhead
indicates “starry sky” macrophages. H&E,
3300. b The infiltrated cells were positive
for the B-cell marker, L-26. 3150, but c
negative for the T-cell marker UCHL-1.
3 150
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Immunohistochemical staining showed that the infil-
trated cells were positive for the B-cell marker (DAKO
Japan, Kyoto, Japan) L-26 (Fig. 2b), but negative for
the T-cell marker (DAKO Japan) UCHL-1 (Fig. 2c).
Bone marrow aspirate from the right iliac crests was
normal. Abdominal computed tomography (CT) scan
demonstrated marked enlargement of the gastric
wall (Fig. 3). From these findings, we diagnosed
gastric Burkitt’s lymphoma. The patient was treated
for 2 months with three courses of CHOP (cyclophos-
phamide, doxorubicin, vincristine, and prednisone)
therapy. He responded dramatically, as detected by
decreased enlargement in the gastric wall.

Six months after completion of the treatment, the
patient had abdominal pain, nausea, and vomiting.
Abdominal CT scan again revealed marked enlarge-
ment of the gastric wall, suggesting a relapse of the
gastric Burkitt’s lymphoma. The patient’s LDH level
was markedly elevated (39980 IU/l), and abnormal lym-
phoid cells appeared in the peripheral blood. Bone mar-

Fig. 3. Abdominal computed tomography scans. Marked
enlargement of the gastric wall was detected

Fig. 4. Wright-Giemsa staining of the cells expanded in the
bone marrow. Bone marrow was occupied by lymphoblastic
cells with multiple cytoplasmic lipid droplets 3400

row from the right iliac crests was occupied by lympho-
blastic cells (more than 90%) expressing multiple cyto-
plasmic lipid droplets (Fig. 4). These cells were positive
for B-cell specific surface markers (CD10, 19, 20,
and HLA-DR; COULTER, Miami, FL, USA). Cyto-
genetic analysis of bone marrow showed 47, XY,
t(8;14)(q24;q32), 112 in 10/10 metaphases (Fig. 5).
Polymerase chain reaction (PCR) analysis detected
Epstein-Barr (EB) virus genome in these cells (Fig. 6).
Southern blot analysis for the immunoglobulin (Ig)
heavy chain gene, using a DNA probe specific for the
constant (Cµ) region of this gene, revealed rearrange-
ment bands with both BamHI and HindIII digestion
(Fig. 7a). Rearrangement of the Ig light chain (λ) gene
was also detected (Fig. 7b). We also detected rearrange-
ment of the c-myc proto-oncogene by Southern blot
analysis, using a DNA probe specific for c-myc gene
exon1 with EcoRI, SacI, and BglII digestion (Fig. 8).

CHOP therapy was again initiated, but the patient
died as a result of central nervous system involvement.

Discussion

Burkitt’s lymphoma is an uncommon B-cell non-
Hodgkin’s lymphoma, with a pattern of clinical charac-
teristics, rapid growth, and treatment response that
places it in a distinct class.1–6 Although there are notable
clinical differences between the American and African
types of Burkitt’s lymphoma, diagnosis of this disease
depends on the almost identical patterns of histological
findings characterizing the two types.1,4 In our patient,
pathology examination of the biopsy obtained from
gastric lesions revealed medium-sized lymphoblastic
cells, which had infiltrated in tightly packed sheets with
characteristic “starry sky” macrophages. The infiltrated
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Fig. 5. Chromosomal analysis of the
bone marrow cells

Fig. 6. Polymerase chain reaction (PCR) analysis of the bone
marrow cells for Epstein-Barr virus (EBV) genome DNA.
Lane 1, size marker; lanes 2 and 3, sample; lane 4, negative
control; lane 5, positive control for EBV genome. a 309-bp
PCR product of internal control (Duchenne muscular dystr-
ophy gene). b 161-bp PCR product of EBV genome DNA

cells were positive for a B-cell marker. These findings
were compatible with the histological findings of
Burkitt’s lymphoma.1 At relapse, characteristic lympho-
blastic cells were observed in the bone marrow. These
cells contained multiple cytoplasmic lipid droplets
expressing B-cell markers, and EB virus genome was

Fig. 7a,b. Southern blot analysis for the immunoglobulin a
heavy and b light (λ) chain genes. Arrows show rearrangement
bands

detected in these cells. There is a close relationship
between EB virus and Burkitt’s lymphoma, with the EB
virus present in more than 95% of African type of
Burkitt’s lymphoma cases and in 20% of the American
type.1 These observations confirmed our first diagnosis
at admission.

a b



714 A. Andoh et al.: Gastric Burkitt’s lymphoma

Fig. 8. Southern blot analysis for the c-myc gene. Arrows
show rearrangement bands

The gastrointestinal tract is one of most common
sites of extranodal malignant lymphoma, but primary
gastrointestinal lymphomas are relatively rare.3

Burkitt’s lymphoma involves a variety of gastrointes-
tinal sites, and 30%–80% of patients have involve-
ment of the small bowel plus the colon, especially in
the ileocecal region.2–4 However, involvement of the
stomach occurs in only 10% of patients and it usually
appears late in the disease as an extension of a bulky
tumor located elsewhere in the abdomen or lower
gastrointestinal tract.2,5,7 Predominant involvement of
the stomach characterized our patient, suggesting
primary gastric Burkitt’s lymphoma. Primary gastric
Burkitt’s lymphoma is extremely rare and there have
been only a few clinical descriptions reported.2,7

In previous reports, cytogenetic analysis of gastric
Burkitt’s lymphoma was not performed. Neoplastic
cells in our patient expressed pan-B-cell markers
including CD19 and 20. The restricted B-cell marker
CD10 and the activation antigen HLA-DR were also
expressed. In addition, Southern blot analysis demon-
strated rearrangement of the Ig heavy and light chain
genes. These data indicated that the neoplastic cells in
our patient had an activated and differentiated pre-
B-cell phenotype. To date, Burkitt’s lymphoma has
been considered as a B-cell lymphoid neoplasm, charac-
terized by Ig-bearing phenotypes.1,4,6 The phenotypic
characterization in our patient was compatible with this
concept.

Our patient demonstrated an abnormal karyotype,
t(8;14)(q24;q32). In general, a characteristic feature
of all Burkitt’s lymphomas is t(8;14)(q24;q32) (76%)
and variant t(8;22)(q24;q11) (16%), or t(2;8)(p11;q24)
(8%) translocation between the c-myc oncogene on
chromosome 8 and the Ig heavy chain gene on chromo-
some 14 or the light chain (λ and κ) gene on chromo-
somes 22 and 2, respectively.1,8,9 While the overall
karyotype appears in both the African and American
types of the disease, the precise breakpoints are
distinct for the two types.10,11 In African type Burkitt’s
lymphoma, the breaks in chromosome 8 occur up to
75kb upstream of the c-myc gene, whereas in the
American type these breaks occur around exon 1 of
the c-myc gene. It has been suggested that this
translocation may induce c-myc gene activation
through the enhancer activity of Ig genes, resulting in
neoplastic growth. While we observed c-myc gene
rearrangement in our patient, we could not analyze
the structure of the c-myc breakpoint. Recent studies
have suggested that a point mutation in the c-myc
gene exon 1 also participates in the neoplastic transfor-
mation of Burkitt’s cells,12 and further studies address-
ing these possibilities are now being undertaken in our
laboratory.

In conclusion, we believe this is the first description
of the cytogenetic and molecular genetic features of
primary gastric Burkitt’s lymphoma. Since Burkitt’s
lymphoma is characterized by rapid growth and
fulminant complications, accumulation of clinical and
cytogenetic data related to this disease will the needed
to help achieve prompt diagnosis and treatment in the
future.

References

1. Isaacson PG, Norton AJ. Multifocal extranodal lymphoma.
Extranodal lymphoma. Edinburgh: Churchill Livingstone,
1994;315–329.

2. Collins J, Katon R, Harty-Golder B. Burkitt’s lymphoma
presenting with gastroduodenal involvement. Gastroenterology
1983;85:425–429.

3. Wright D, McKeever P, Carter R. Childhood non-
Hodgkin lymphomas in the United Kingdom: Findings from
the UK Children’s cancer study group. J Clin Pathol 1997;50:
128–134.

4. Pavlova Z, Parker JW, Taylor CR, et al. Small noncleaved folli-
cular center cell lymphoma: Burkitt’s and non-Burkitt’s variants
in the US. Cancer 1987;59:1892–1902.

5. Arseneau JC, Ganellos GP, Banks PM, et al. American Burkitt’s
lymphoma: A clinicopathologic study of 30 cases. Am J Med
1975;58:314–321.

6. Grogan TM, Warnke RA, Kaplan HS. A comparative study
of Burkitt’s and non-Burkitt’s “undifferentiated” malignant
lymphoma. Cancer 1982;49:1817–1828.

7. Miyaguchi S, Hibi T, Kanai T, et al. A case of Burkitt’s lymphoma
of the stomach with unusual features. Endoscopy 1992;24:
603.



715A. Andoh et al.: Gastric Burkitt’s lymphoma

8. Taub R, Kirsch I, Morton C, et al. Translocation of the c-myc gene
into the immunoglobulin heavy chain locus in human Burkitt
lymphoma and murine plasmacytoma cells. Proc Natl Acad Sci
USA 1982;79:7837–7841.

9. Dalla-Favera R, Bregni M, Erikson J, et al. Human c-myc
onc gene is located on the region of chromosome 8 that is
translocated in Burkitt lymphoma cells. Proc Natl Acad Sci USA
1982;79:7824–7827.

10. Pelicci PG, Knowles DM, Magrath I, et al. Chromosomal
breakpoints and structural alterations of the c-myc locus differ in

endemic and sporadic forms of Burkitt lymphoma. Proc Natl
Acad Sci USA 1986;83:2984–2988.

11. Neri A, Barriga F, Knowles DM, et al. Different regions of the
immunoglobulin heavy-chain locus are involved in chromosomal
translocations in distinct pathogenetic forms of Burkitt
lymphoma. 1988;85:2748–2752.

12. Smith-Sørensen B, Marielle Hijmans EM, Beijersberben RL,
et al. Functional analysis of Burkitt’s lymphoma mutant c-Myc
proteins. J Biol Chem 1996;271:5513–5518.


