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Background. Primary tumours of the gastrointestinal tract are very
uncommon in children. They can present with anaemia caused by
gastrointestinal acute or chronic bleeding. One of the most com-
mon gastrointestinal tumours is Burkitt lymphoma. This lympho-
ma is a highly aggressive, rapidly growing B-cell neoplasm, making
survival without treatment possible only for a few weeks. For this
reason it requires immediate hospitalization and treatment.

Case report. We report a case of a gastric Burkitt lymphoma in
an adolescent girl who presented with anaemia due to gastrointes-
tinal bleeding. She received out-patient care with iron medications
orally due to suspected iron-deficiency anaemia but there was no
sufficient effect. The patient was referred to Children’s Oncohema-
tology Department with a progression of symptoms (weakness, fa-
tigue, sound in the ears, and nausea) five months after anaemia was
diagnosed in the complete blood count. The imaging tests showed
a massive solid tumour with bleeding in the stomach. The final diag-
nosis was a histologically atypical Burkitt lymphoma. Chemother-
apy treatment was started according to NHL-BFM 2004 paediatric
protocol.

Conclusions. Non-Hodgins lymphoma is the most common
malignancy of the gastrointestinal tract in children and about 75%
of these tumours are Burkitt lymphomas. They can present with
anaemia in the complete blood count due to bleeding. Reticulocyte
test and serum ferritin level test help to differentiate pathophysio-
logical origin of anaemia. Combination chemotherapy according to
standardized protocols is the best current standard of care and has
a very good clinical response without unfavourable risk factors.
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INTRODUCTION

Burkitt lymphoma (BL) is a highly aggressive, rap-
idly growing B-cell neoplasm that is characterized
by dysregulation of the C-MYC oncogene (1).
This subtype of non-Hodgkin lymphoma (NHL)
generally involves the abdomen as a primary site
of presentation (2, 3). Burkitt lymphoma can oc-
cur in all parts of the gastrointestinal tract (GI)
from the stomach to the rectum, but the most fre-
quent location is small and large intestines (4, 5).
Overall, BL is the most common subtype of pri-
mary tumours of GI tract. However, the actual in-
cidence in the paediatric population is unknown
due to low prevalence (4, 6). Patients with BL of-
ten complain of abdominal pain (1). It can also
present with anaemia caused by acute or chronic
gastrointestinal bleeding (1, 6).

We report an extremely rare case of an ado-
lescent female diagnosed with Burkitt lympho-
ma located in the stomach. The first symptom of
this disease was anaemia in the complete blood
count. An informed written consent was obtained
from the patient for inclusion in the present
study.

CLINICAL CASE

A 15-year-old female, who presented with a one-
week history of weakness and fatigue, was con-
sulted by a family physician. The full blood count
showed anaemia with haemoglobin (Hb) 80 g/l
(mean corpuscular volume (MCV) and mean cor-
puscular haemoglobin (MCH) were unknown).
The physician suspected iron-deficiency anaemia
and prescribed iron medication orally. During
the one-month treatment period, haemoglobin
increased to 90 g/l with regression of symptoms.
Five months after anaemia was diagnosed in
the full blood count, the patient was admitted to
Children’s Oncohematology Department. Upon
presentation to the department, clinical symptoms
were progressing again for four days, with greater
weakness, fatigue, sound in the ears, and nausea.
She had not had complaints related to gastroin-
testinal system disorders; the last menstruations
were not abundant and regular; her family histo-
ry was negative for gastrointestinal malignancies.
Moreover, the parents pointed out that the girl
was on a diet with a limited amount of meat and

with plenty of physical activity. On physical ex-
amination, the patient presented with pale skin
and mucosa, tachycardia (144 beats per minute),
and harsh systolic murmur. There was no respira-
tory distress, lymphadenopathy, abdominal pain
and masses, hepatosplenomegaly, and no melena.
The laboratory tests showed severe normocytic
hypochromic anaemia (Hb 44 g/l, MCV 76.2 {l,
MCH 20.6 pg, MCHC 270 g/l), erythrocytope-
nia (2.14 x 10", low hematocrit level (16.3%),
reticulocytosis (5.13%), and an elevated platelet
count (543 x 10°"). The peripheral blood smear
revealed no immature cells. Biochemical analysis
showed a normal ferritin level (12.38 mkg/l) and
normal results of coagulation. Occult blood was
positive in the stool. At ultrasound examination,
the left subcostal view showed an empty stomach
with an unevenly thickened wall (Fig. 1). A clos-
er look revealed a polymorphic tumour with hy-
poechogenic, nodal architecture (Fig. 2). The tu-
mour emerged from the wall of the antrum and
pylorus, and measured 120 x 102 x 86 mm. Gas
foci, probably originating from the compressed
stomach, were seen inside. The tumour revealed
active blood flow (Fig. 3). Lymphadenopathy
was observed in the surrounding mesenteric fat.
The tumour mass was located adjacent to the pan-
creas, the spleen, and the left liver lobe. We found
neither evidence of invasion of the pancreas nor
liver metastasis.

An esophagogastroduodenoscopy (EDG), which
was performed under general anaesthesia, showed
a massive solid tumour in the gastric antrum
and pylorus with ulceration and protrusion into
the gastric lumen (Fig. 4). Multiple biopsies of
the tumour were obtained. Immunohistochem-
istry revealed that neoplasm cells were positive
for CD10, Bcl6, c-MYC (8q24 translocation) and
negative for MUMI1, TdT and Bcl2, Ki67 prolifer-
ative index higher than 95%. The final diagnosis
was atypical Burkitt lymphoma. Magnetic reso-
nance imaging (MRI) of the abdomen showed
a large mass originating from the gastric wall but
not infiltrating the surrounding organs, approxi-
mately 13.0 x 5.0 x 11.0 cm, with a pathologic left
para-aortic lymph node. The computed tomogra-
phy (CT) of the chest did not indicate any lymph
node involvement or distant metastasis. Bone
marrow aspirate and cerebrospinal fluid were
negative for lymphoma. Based on the results of
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Fig. 1. Axial sonogram of the upper abdomen. A mass (ar-
rows) is emerging from the stomach wall. Gas foci can be
seen inside the tumour

1 Dist 10.28 cm
2 Dist 8.61cm

Fig. 2. Sagittal (A) and axial (B) sonograms of the upper
abdomen. The mass is heterogeneous, nodular elements

Fig. 3. Oblique B-mode (A) and power Doppler (B) views

of the mass. Active blood flow
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Fig. 4. Esophagogastroduodenoscopy revealed a massive solid tu-

mour in gastric antrum and pylorus with ulceration and protru-

sion into the gastric lumen

the examinations, the patient was graded asa second
risk group (R2) since lactate dehydrogenase (LDH)
levels were normal 217 U/l. The treatment was
started according to the paediatric NHL-BFM 2004
protocol. She went on to receive four chemother-
apy blocks. After the second chemotherapy block,
a follow-up EGD showed tumour involution and
scarification in the gastric wall (Fig. 5).
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DISCUSSION

Non-Hodgin lymphoma is the most common ali-
mentary tract malignancy in children and compris-
es 74% of all GI cases. The most frequent histologi-
cal subtype of these tumours is Burkitt lymphoma,
which accounts for up to 75% of the lesions (6).
In paediatric population, Burkitt lymphoma most

Fig. 5. Esophagogastroduodenoscopy showed tumour involution

and scarification in the gastric wall after the second chemotherapy

block
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commonly involves small intestine and the sec-
ond - large intestine (4). However, this lymphoma
rarely develops in the stomach; therefore the ma-
jority of the available literature describes single case
reports. One large retrospective series on abdom-
inal Burkitt lymphoma in children, published by
Alireza Mirshemirani et al. in 2016, identified 17
cases (37%) from 46 patients with BL in small in-
testine and only two cases (4%) in the stomach (1).

Comparing paediatric and adults studies, Bur-
kitt ymphoma is a very rare variant of gastric lym-
phomas in adults as well. The most common types
of gastric lymphomas in adult population are dif-
tuse large B-cell lymphoma (DLBCL) and margin-
al zone B-cell lymphoma of the mucosa-associat-
ed lymphoid tissue (MALT) (7, 8). In one large
study, 61 primary lymphomas of the GI tract were
diagnosed in Clinical County Emergency Hos-
pital of Romania from 2010 to 2016. Thirty-four
of these cases were in the stomach. According to
the histological type, 25 of the 34 gastric lympho-
mas (73.53%) were diagnosed as DLBCL, six as
MALT lymphomas (17.65%), two as B-cell lym-
phomas-not otherwise specified (5.88%), and only
in one case (2.94%) Burkitt lymphoma was identi-
fied (9). For adults, MALT lymphoma is associat-
ed with Helicobacter pylori infection in the stom-
ach (10).

MALT lymphoma in children population is ex-
tremely rare: only a few cases are found in the lit-
erature. Also, the relationship between NHL and
H. pylori in paediatric population is controversial.
One single study revealed that two cases of gastric
BL were related with H. pylori infection (11). Re-
sults of another study suggested that H. pylori may
not be the responsible agent for NHL in the abdo-
men in childhood (12).

The peak age for Burkitt lymphoma in chil-
dren is 5-15 years, with more cases in boys than
in girls (3.9:1.1) (13). BL is characterized by dys-
regulation of the c-MYC oncogene (13). Deregula-
tion of c-MYC prevents B-cell differentiation and
has oncogenic activity (6). Cytogenetic evidence
of c-MYC rearrangement is the gold standard for
the diagnosis of BL (14). Three major clinical types
of Burkitt lymphoma exist: (1) the endemic form,
which is a common childhood malignancy strongly
associated with the Epstein-Barr virus (EBV), (2)
the non-endemic (sporadic) form which is rare,
and (3) immunodeficiency-related BL, mostly seen

in AIDS patients. The sporadic form typically pre-
sents itself as extranodal disease. The clinical man-
ifestation is related to the location of the primary
tumour. According to various studies, the most
common presentation of primary abdominal Bur-
kitt lymphoma is reported to be abdominal pain
(85%), followed by abdominal swelling, vomit-
ing, constipation, diarrhoea, melena, and rectal
bleeding (1, 5). Symptoms can present themselves
urgently with an acute exacerbation caused by in-
tussusception, appendicitis, perforation, or bowel
obstruction (6). About 14% of Burkitt lymphoma
tumours can arise in the bone marrow. This varie-
ty is called Burkitt cell leukemia (3). CNS involve-
ment is diagnosed in 8.8% of patients with Burkitt
lymphoma/leukemia (13).

The stage of the disease in children in NHL is
usually determined according to the St. Jude stag-
ing system modified by Murphy. In this staging
classification, primary localized gastrointestinal
tumour is identified as stage II. The German Ber-
lin-Frankfurt-Munster (BFM) protocol distin-
guishes four therapy risk groups (R1-R4) based on
the stage of the disease, resectability, the amount
of LDH and CNS, or bone marrow involvement
(2, 13). The diagnosis of Burkitt lymphoma and its
stage are confirmed by histological and imaging
findings (15). However, these diagnostic methods
come with a number of distinct challenges in pae-
diatric population. Esophagogastroduodenoscopy
in children almost always needs to be performed
under anaesthesia. In our case report, esophago-
gastroduodenoscopy under general anesthesia
was done on the second day after abdominal ul-
trasound findings.

The main treatment is combination chemo-
therapy according to the B-NHL BFM 2004 proto-
col (13). Considerable progress has been achieved,
with survival rates exceeding 80%, largely because
of a better understanding of the biology of the dif-
ferent subtypes and national and international
collaborations (16). Burkitt lymphoma usually
has good clinical response to chemotherapy treat-
ment. In several clinical reports, the 5-year event-
free survival (EFS) is about 82-88% in adolescent
and children respectively. The 3-year EFS is more
than 95% for R1 and R2 group patients, 93% for R3
and R4 group patients, and 70% in patients with
CNS disease at presentation according to paedi-
atric NHL-BFM-95 protocol (13, 17). Between
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July 1989 and March 2007, relapses were studied
in the LMB89, 96 and 2001 studies of the French
Society of Paediatric Oncology (Société Frangcaise
des Cancers de 'Enfant). Of 1322 patients, 67 (5%)
relapsed: 57 had Burkitt lymphoma and ten had
large-cell histology. Relapse was associated with
the increase of lactate dehydrogenase (LDH) level
to double the normal level, and CNS and/or bone
marrow involvement (18).

In the literature, the second most common gas-
trointestinal tumour of childhood is carcinoma (4).
However, in most cases of gastric Burkitt lympho-
ma need to be differentiated with gastrointestinal
stromal tumour (GIST). GIST is found in the stom-
ach in about 60% of cases. The macroscopic view
is similar to the one that was found in our patient
during endoscopic investigation: solid, white or
rosy, commonly ulceral, hemorrhagic surface with
cystic degeneration and necrosis (19, 20). There is
female predominance and the median age of diag-
nosis is 14 years. Kaemmer and colleagues docu-
mented 59 patients from 106 published articles and
86% of them presented with anaemia (acute and/
or chronic), melena, hematemesis, pallor, fatigue,
or syncope (20). GIST is diagnosed on the basis of
the morphology and immunohistochemical find-
ings (21). The 3-year EFS of GIST is lower com-
pared to Burkitt lymphoma (22).

Differential diagnosis of anaemia helps to iden-
tify the origin of anaemia. Iron deficiency anaemia
is a type of microcytic hypochromic anaemia with
decreased or normal levels of reticulocytes and de-
creased serum ferritin level (23, 24). After acute
bleeding the most typical view is reticulocytosis and
normocytic hypochromic anaemia (23, 24). In ad-
dition, the reticulocyte count can increase in post
hemolytic anaemia and in response to therapies such
as iron supplementation (25). Comparing acute and
chronic post hemorrhagic anaemia, chronic anae-
mia attributes of iron deficiency view in laboratory
tests (24). Our patient’s laboratory tests showed se-
vere normocytic hypochromic anaemia with retic-
ulocytosis and a normal serum ferritin level. These
results helped in rejecting iron deficiency anaemia
and rapidly finding the source of bleeding.

CONCLUSIONS

Primary gastrointestinal tumours in children are
rare. Non-Hodgin lymphoma remains the most

common malignancy of the gastrointestinal tract
in children. In most cases the histologic subtype of
these tumours is Burkitt lymphoma. It can present
with anaemia caused by gastrointestinal acute or
chronic bleeding. Complete blood count with re-
ticulocyte test and ferritin level helps to differenti-
ate pathophysiology of anaemia. Burkitt ymphoma
is a highly aggressive, rapidly growing neoplasm.
However, if treatment is started in time and there
is no unfavorable risk factors, the good clinical re-
sponse with 3-years EFS is more than 95%. Com-
bination chemotherapy according to standardized
protocols is the best current standard of care.
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PIRMINES SKRANDZIO BERKITO (BURKITT)
LIMFOMOS SUKELTA ANEMIJA: KLINIKINIO
ATVEJO PRISTATYMAS IR LITERATUROS
APZVALGA

Santrauka
Ivadas. Pirminiai piktybiniai vir§kinamojo trakto navi-
kai yra labai retas vaiky susirgimas. Piktybinis procesas
gali pasireiksti anemija, kurig sukelia létinis ar aminis
kraujavimas i$ vir$kinamojo trakto. Vienas i§ dazniau-
siy virskinamojo trakto naviky yra Berkito limfoma. Si
limfoma labai agresyvi, greitai auga B-lasteliy neoplaz-
ma, negydant i§gyvenamumo trukmeé tik kelios savaités,
todél reikalinga greita hospitalizacija ir gydymas.
Klininkinis avejis. Pristatome klinikinj paauglés
atveji, kuri atvyko dél anemijos, sukeltos kraujavimo
i§ virgkinamojo trakto. Jtariant gelezies stokos maza-
kraujyste, pacienté ambulatoriskai gydyta peroraliniais
gelezies preparatais, tac¢iau pakankamo efekto negauta.

Po penkiy ménesiy, kai bendrame kraujo tyrime buvo
nustatyta anemija, mergina pateko j vaiky onkohema-
tologijos skyriy dél progresuojanciy klinikiniy simp-
tomy (silpnumo, nuovargio, GzZesio ausyse ir pykini-
mo). Vaizdiniuose tyrimuose skrandyje buvo matomas
didelis kraujuojantis solidinis navikas. Histologiskai
patvirtinta atipiné Berkito limfoma. Pradétas chemo-
terapinis gydymas, remiantis Europoje standartizuotu
vaiky B-NHL BFM 2004 protokolu.

I$vados. Ne-Hodzkino limfoma yra dazniausiai nu-
statomas piktybinis vir§kinamojo trakto navikas vai-
kams, 75 % atvejy histologiskai patvirtinama Berkito
limfoma. Si limfoma dél kraujavimo gali sukelti ane-
mija. Patofiziologine anemijos kilme padeda diferenci-
juoti bendras kraujo tyrimas su retikuliocity skaiciumi
ir serumo feritino kiekio nustatymas. Geriausias gy-
dymo standartas yra polichemoterapija, taikoma pa-
gal Europoje standartizuotg vaiky B-NHL BFM 2004
protokola. Nesant prognostiskai nepalankiy veiksniy
pasiekiamas labai geras atsakas.

Raktazodziai: vir$kinimo traktas, Berkito limfo-

ma, paauglys, anemija, kraujavimas



