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Abstract

Burkitt lymphoma is a rapidly progressive disease which requires imaging, biopsy, prompt diagnosis and early aggressive
chemotherapeutic treatment. We discuss a 7-year-old girl presenting with a persistent and painful unilateral swelling of the
jaw. Lymphomas typically manifest as poor defined osteolytic lesions radiographically, as is presented in this case.
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Burkitt Lymphoma in children causing an osteolytic lesion in the mandible: A case report

ABSTRACT

Burkitt lymphoma is a rapidly progressive disease which requires imaging, biopsy, prompt diagnosis and
early aggressive chemotherapeutic treatment. We discuss a 7-year-old girl presenting with a persistent and
painful unilateral swelling of the jaw. Lymphomas typically manifest as poor defined osteolytic lesions
radiographically, as is presented in this case.

Key words: Orthopantomography; Panoramic radiograph; Burkitt Lymphoma; Osteolytic lesions; Pedi-
atrics; Case report

KEY CLINICAL MESSAGE

Imaging is the first step in diagnosing a persistent swelling of the jaw. A lymphoma in the jaw typically
manifests as a poor defined osteolytic lesion. A biopsy is mandatory and will result in definite diagnosis.

INTRODUCTION

Burkitt lymphoma (BL) is a highly aggressive B cell non Hodgkin lymphoma (NHL) which manifests in 3
different clinical forms: the endemic form, the sporadic form and the immunodeficiency associated form.1–3

They are histologically identical but there are differences in epidemiology, clinical presentation and genetic
characteristics.2 The endemic variant is most prevalent in Africa due to chronic Epstein-Barr virus (EBV) and
malaria.4,5 The sporadic form is most observed in the Western world. In the developed world BL accounts
for about 80% of all B-cell NHL in children.2–4,6 The immunodeficiency associated variant is mostly seen in
patients with AIDS or other immune compromising disorders.2

The endemic form involves the jaw in over 50% of cases. It often manifests as a painless facial mass that
spreads to extra nodal foci.2,7 The sporadic form commonly comes with a bulky abdominal mass.5,8 Oral
lesions are presented in 9% of the cases of the sporadic form.9 Adenopathies and bone marrow involvement
are present more often in the immunodeficiency associated form, with the clinical presentation similar to
that of the sporadic form of BL.8

Focusing on oral presentation, the mandible is the most frequent location. The posterior part of the jaw is
the most affected area.7 Swelling, pain, dental displacements and facial asymmetry are the main findings in
oral BL.10 Other reported symptoms are increased tooth mobility and tooth pain because of infiltration in
the pulp, especially by developing teeth.7 Paresthesia of the inferior alveolar nerve or other sensory facial
nerves is common.10

CASE PRESENTATION

A 7-year-old girl presented at her local maxillofacial department with pain on the left side of the mandible.
Two months before presentation these complaints began as intermittent pain. The left jaw began to swell
and ache intensively. The diagnosis of inflammation was most probable given the young age, pain and the
localized swelling.11 Before any imaging, the local maxillofacial surgeon tried to treat a possible abscess by
incision combined with intravenous (IV) amoxicillin clavulanic acid. Only significant edema of the soft tissue
without pus drainage was recorded. Superficial necrosis was noticed due to friction of the upper molars in
the left cheek (Figure 1A). The patient had no medical history. A referral to the university hospital took
place.
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After panoramic radiograph (Figure 2) further imaging modalities were initiated based on osteolytic lesions
found in the lower left quadrant. Absence of the thin circumferential cortical layer around the second molar in
the lower jaw on the left side was recorded.12 Through ultrasound imaging an inhomogeneous, relatively well-
defined soft tissue mass was shown above the submandibular salivary gland with invasion in the mandible.
A computed tomography (CT) (Figure 3C) was performed which showed a mass in the left masseter muscle
region, fixed to the ascending mandibular ramus with osteolysis of the bony tissue. These findings were
confirmed using magnetic resonance imaging (MRI)(Figure 3B). For staging a positron emission tomography
– computed tomography (PET-CT)(Figure 3A) was conducted indicating metastases which were confirmed
through ultrasonography of the abdomen.

A final diagnosis was made by biopsy and histopathological examination respectively.13 A partial resection
of the mass that interfered with the occlusion was performed. The histopathological examination revealed
an ulcerated fragment mucosa with the presence of a poorly differentiated neoplastic process, consisting of
a diffuse proliferation of medium-sized, monomorphic blastoid cells with round vesicular to hyperchromatic
nuclei. The nuclei contained small nucleoli and numerous mitotic figures were present. Between the cells
there are tingible body macrophages giving rise to a starry sky appearance. (Figure 4) The immunopheno-
type identified the presence of a B-cell lymphoproliferative process expressing CD20, CD10, BCL6, MYC
and a proliferation rate of 100%, but no expression of BCL2, TDT, cytokeratin, desmin, myogenin, CD99,
MPO, CD3 or EBV. PCR showed monoclonal immunoglobulin heavy and light chain rearrangements. Flu-
orescence in-situ hybridization (FISH) confirmed diagnosis of Burkitt Lymphoma (MYC rearrangement,
stage III, LDH>2N, high risk group)14 resulting in an overproduction of the MYC protein due to genetic
rearrangement. The involvement of adenopathies on both sides of the diaphragm on PET-CT defines it as
a stage III lesion based on the St. Jude classification. There was no invasion of the bone marrow. The
LDH concentration was 786 U/L (normal range 192 – 321 U/L) indicating highly proliferative disease. Risk
stratification was performed for treatment planning and is linked to the stage of the disease, site as well as
LDH level.13–15 Chemotherapy was initiated combined with rituximab according to the intergroup B-NHL
Ritux 2010 trial group B at the department for pediatric oncology and hematology.14

During hospitalization sufficient pain relief was achieved with IV administration of paracetamol and tramadol
by weight and oral hygiene was restarted subsequently. After a part of the chemotherapy was administered
the swelling diminished significantly. (Figure 1B)

DISCUSSION

The diagnostic approach of a facial swelling in a child is always a source of difficulties for the clinician.
Especially for a disease with such heterogenous clinical symptoms as BL.16 One must be aware of pathology
other than dental infection when cortical bone is absent. BL has a predominance in males, mostly in young
patients.6,7,10,17

The panoramic radiograph (Figure 2) shows the dentition in transition from deciduous to permanent. The
second molar of each quadrant is in development given the incomplete root formation.18 The thin circum-
ferential cortical layer around the second molar in the lower jaw on the left side, which normally presents
as the typical radiological finding of the dental sac, is absent.12This aspect of this panoramic radiograph
could be described as an osteolytic zone in the lower left quadrant at the level of the angle and ramus of the
mandible. This radiolucency at dental level has already been described in a case with leukemia by Curtis et
al. presenting the absence of the lamina dura.19 A similar dental osteolytic presentation of oral BL has been
reported by Hanazawa et al. and Wood et al.20,21 The dental sac embryologically relates to the periodontal
ligament which closely interacts with the lamina dura of the alveolar bone.18,22,23Radiographically BL may
begin as multiple lesions, which later merge into a larger radiolucency with an expansile behavior. The
lesions are radiolucent in almost all cases, particularly in the jaw of a child.10

Other osteolytic pathology should be taken into account in the differential diagnosis. Metastatic neurob-
lastoma, Ewing’s tumor, rhabdomyosarcoma, osteolytic osteosarcoma and other NHL lymphomas/leukemia
must be considered.
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The initial approach should involve dental imaging due to easy accessibility and the value to exclude an
odontogenic origin, one of the most prevalent causes of facial swelling in children.11 In case no odontogenic
origin could be found, ultrasonography should be performed, especially in case of nodules in the neck.5 For
NHL, extra nodal involvement occurs at a frequency of 20-30% in the head and neck region.13 In order to
identify bone resorption and the precise radiologic extent of the disease both CT and MRI are valuable
investigations. CTs have better image quality for bone imaging and a lower cost. MRI doesn’t use ionizing
radiation, has a better characterization of bone marrow and is superior in soft tissue contrast.5 PET-CT is
useful for functional and anatomic assessment during tumor staging and tumor response evaluation.5

Several studies strongly suggest the involvement of the EBV in BL, since EBV inhibits cell death and
contributes to the development and maintenance of BL.7 At the molecular level the deregulation of the
MYC proto-oncogene is a characteristic feature of BL.24

The therapy of choice for all types of BL are short, intensive short courses of a combination of different types
of chemotherapy (cyclophosphamide, vincristine, prednisone, doxorubicin, alkylators and etoposide).2,6,14
The addition of immunotherapy (rituximab) to chemotherapy is an effective therapeutic option in high-
risk, high-grade, mature BL which increases the overall survival significantly.14 New studies are now being
enrolled to define the therapeutic-toxic margins of current therapy without further increasing the risk of
relapsing disease. Often the immune therapy is started in the second cycle to minimize adverse effects.2
There is no need for surgical resection nor for radiotherapy because of the high sensitivity of BL cells to
chemotherapy and an increased rate of local complications correlated with early surgical interventions.2,25
Surgical excision has only a prognostic benefit when almost-complete resection can be performed without
delaying chemotherapy.26 In this case total resection was not achieved but the hinder for the patient’s
occlusion was the incentive.

Prognostic factors are lactate dehydrogenase (LDH) concentrations, stage of disease, leukemic bone mar-
row and central nervous system (CNS) involvement together with treatment-related factors such as late or
incomplete response.14

The overall survival rate for standard risk, early/moderate stage BL with chemotherapy alone is about 97
– 98%.14 Where the prognosis for the more advanced, higher risk stages is 87,3%.14 A recent randomized,
phase III trial found that for these high-risk, high-stage BL the addition of six cycles of rituximab to the
standard chemotherapy resulted in an overall survival of more than 95%.14

Follow-up is performed every two to three months the first year following therapy through clinical investi-
gations, abdominal ultrasonography and blood investigations. The frequency of follow-up decreases in the
subsequent years. Most relapses occur in the first year following therapy.14

CONCLUSION

BL is considered to have an aggressive behavior and moderate overall survival rate.17Imaging is the first
step in diagnosing a persistent swelling of the jaw. A lymphoma in the jaw typically manifests as a poor
defined osteolytic lesion. The absence of the radiographical signs of the dental follicle of a germinal tooth is
presented in this case. A biopsy is mandatory and will result in definite diagnosis.10,27
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WHY THIS PAPER IS IMPORTANT TO PAEDIATRIC DENTISTS:

Burkitt lymphoma is a rare entity resulting in delayed diagnosis causing worse prognosis

Given the early age of onset and the osteolytic character of the condition dental germs and its anatomical
landmarks can be affected.
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5. Derinkuyu BE, Boyunağa Ö, Öztunalı Ç, et al. Imaging features of Burkitt lymphoma in pediatric
patients. Diagn Interv Radiol . 2016;22(1):95-100. doi:10.5152/dir.2015.15211

6. Egan G, Goldman S, Alexander S. Mature B-NHL in children, adolescents and young adults: cur-
rent therapeutic approach and emerging treatment strategies. Br J Haematol . 2019;185(6):1071-1085.
doi:10.1111/bjh.15734

7. Silva TDB, Ferreira CBT, Leite GB, de Menezes Pontes JR, Antunes HS. Oral manifestations of lymphoma:
a systematic review.Ecancermedicalscience . 2016;10:665. doi:10.3332/ecancer.2016.665

8. Balasubramaniam R, Goradia A, Turner LN, et al. Burkitt lymphoma of the oral cavity: an
atypical presentation. Oral Surg Oral Med Oral Pathol Oral Radiol Endod . 2009;107(2):240-245.
doi:10.1016/j.tripleo.2008.09.008

9. Mbulaiteye SM, Biggar RJ, Bhatia K, Linet MS, Devesa SS. Sporadic childhood Burkitt lym-
phoma incidence in the United States during 1992-2005. Pediatr Blood Cancer . 2009;53(3):366-370.
doi:10.1002/pbc.22047

10. White SC, Pharoah MJ. Oral Radiology: Principles and Interpretation . Fifth edit. Mosby; 2004.

11. Khanna G, Sato Y, Smith RJH, Bauman NM, Nerad J. Causes of facial swelling in pediatric patients:
correlation of clinical and radiologic findings. Radiographics . 2006;26(1):157-171. doi:10.1148/rg.261055050

12. Anil Govindrao Ghom. Basic Oral Radiology . First edit. Jaypee brothers medical publishers Ltd; 2014.

13. Storck K, Brandstetter M, Keller U, Knopf A. Clinical presentation and characteristics of lymphoma in
the head and neck region. Head Face Med . 2019;15(1):1. doi:10.1186/s13005-018-0186-0
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17. Rodrigues-Fernandes CI, Pérez-de-Oliveira ME, Aristizabal Arboleda LP, et al. Clinicopathological ana-
lysis of oral Burkitt’s lymphoma in pediatric patients: A systematic review. Int J Pediatr Otorhinolaryngol
. 2020;134:110033.

5



P
os

te
d

on
A

ut
ho

re
a

2
N

ov
20

20
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

43
02

65
.5

33
34

01
0/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

18. Palmer RM, Lumsden AG. Development of periodontal ligament and alveolar bone in homografted
recombinations of enamel organs and papillary, pulpal and follicular mesenchyme in the mouse. Arch Oral
Biol . 1987;32(4):281-289. doi:10.1016/0003-9969(87)90022-7

19. Curtis AB. Childhood leukemias: osseous changes in jaws on panoramic dental radiographs. J Am Dent
Assoc . 1971;83(4):844-847. doi:10.14219/jada.archive.1971.0405

20. Hanazawa T, Kimura Y, Sakamaki H, Yamaguchi A, Nagumo M, Okano T. Burkitt’s lymphoma involving
the mandible: report of a case and review of Japanese cases. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod . 1998;85(2):216-220. doi:10.1016/s1079-2104(98)90429-2
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Figure 1. Intra-oral image of friction lesion at the level of the left cheek (A ). Oral lesion after biopsy and
chemotherapy (B ).

Figure 2. Panoramic radiograph with an osteolytic lesion at the left corner of the jaw. Mark the absence of
a cortical border around the follicular sac. (compare with the contralateral side)

Figure 3 . Coronal PET-CT image showing various abdominal metastases, mark the femoral hyperintensity
(A ). Axial MRI image showing the lesion of the left jaw (B ). Axial CT image of a mass in the left masseter
muscle region, fixed on the ascending mandibular ramus with osteolysis of the bony tissue (C ).

Figure 4 . Histopathology of an incisional biopsy of the mucosa of the jaw (A ). H&E stain shows the lesion
is composed of a diffuse proliferation of medium-sized, monomorphic blastoid cells with round vesicular
to hyperchromatic nuclei. The nuclei contained small nucleoli and numerous mitotic figures were present.
Between the cells there are tingible body macrophages giving rise to a starry sky appearance. The cells
express CD20 (B ), CD10 (C ), but no BCL2 (D ). The proliferation index is very high (E ), and there is
nuclear expression of MYC (F ) in the majority of cells, due to a MYC-rearrangement, proven by FISH. All
images are taken at 400X magnification, except A , taken at 200X.
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