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1 |  INTRODUCTION

Burkitt lymphoma is a rapidly progressive disease which re-
quires imaging, biopsy, prompt diagnosis, and early aggres-
sive chemotherapeutic treatment. We discuss a 7-year-old 
girl presenting with a persistent and painful unilateral swell-
ing of the jaw. Lymphomas typically manifest as poorly de-
fined osteolytic lesions radiographically, as is presented in 
this case.

Burkitt lymphoma (BL) is a highly aggressive B-cell 
non-Hodgkin lymphoma (NHL) which manifests in 3 differ-
ent 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 charac-
teristics.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 
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Abstract
Imaging is the first step in diagnosing a persistent swelling of the jaw. A lymphoma 
in the jaw typically manifests as a poorly defined osteolytic lesion. A biopsy is man-
datory and will result in definite diagnosis.
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developed world, BL accounts for about 80% of all B-cell 
NHL in children.2-4,6 The immunodeficiency associated vari-
ant 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 present 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 fa-
cial asymmetry are the main findings in oral BL.10 Other re-
ported 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 sen-
sory facial nerves is common.10

2 |  CASE PRESENTATION

A 7-year-old girl presented at her local maxillofacial depart-
ment with pain on the left side of the mandible. In the months 
before presentation, the left jaw started to ache and swell. These 
factors combined with the young age made inflammation the 
most probable cause.11 Before any imaging, the local maxillo-
facial surgeon tried to treat a possible abscess by incision com-
bined 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.

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 osteoly-
sis of the bone. These findings were confirmed using magnetic 
resonance imaging (MRI) (Figure  3B). For staging, a posi-
tron 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 with a biopsy and histopatho-
logical examination, respectively.13 A partial resection of the 
mass that interfered with the occlusion was performed. The 
histopathological examination revealed an ulcerated frag-
ment mucosa with the presence of a poorly differentiated 
neoplastic process, consisting of a diffuse proliferation of 
medium-sized, monomorphic blastoid cells with round vesic-
ular to hyperchromatic nuclei. The nuclei contained small nu-
cleoli, and numerous mitotic figures were present. Between 
the cells, there were 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 prolif-
eration rate of 100%, but no expression of BCL2, TDT, cyto-
keratin, desmin, myogenin, CD99, MPO, CD3, or EBV. PCR 
showed monoclonal immunoglobulin heavy and light chain 
rearrangements. Fluorescence in situ hybridization (FISH) 
confirmed diagnosis of Burkitt Lymphoma (MYC rearrange-
ment, stage III, LDH > 2N, high-risk group)14 resulting in an 
overproduction of the MYC protein due to genetic rearrange-
ment. The involvement of adenopathies on both sides of the 
diaphragm on PET-CT defines it as a stage III lesion based 

Why this paper is important to pediatric dentists

• Burkitt lymphoma is a rare entity resulting in de-
layed 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.

F I G U R E  1  Intraoral image of friction 
lesion at the level of the left cheek (A). Oral 
lesion after biopsy and chemotherapy (B)

(A) (B)
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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 was linked to the stage of the disease, the 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. Oral 
hygiene was restarted subsequently. After initial chemother-
apy was administered, the swelling diminished significantly. 
(Figure 1B).

3 |  DISCUSSION

The diagnostic approach of a facial swelling in a child is al-
ways 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 infec-
tion 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 circumferential cortical layer around 
the second molar in the lower jaw on the left side, which nor-
mally presents as a typical radiologic finding of the dental 
sac, is absent.12 This 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 al20,21 The dental sac embryologically relates to the peri-
odontal ligament which closely interacts with the lamina dura 
of the alveolar bone.18,22,23 Radiographically, BL may begin 
as multiple lesions, which later merge into a larger radiolu-
cency with an expansile behavior. The lesions are radiolucent 
in almost all cases, particularly in the jaw of a child.10

F I G U R E  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)

F I G U R E  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)
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Other osteolytic pathology should be taken into account in 
the differential diagnosis. Metastatic neuroblastoma, Ewing's 
tumor, rhabdomyosarcoma, osteolytic osteosarcoma, and 
other NHL lymphomas/leukemia must be considered.

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 re-
gion.13 In order to identify bone resorption and the precise ra-
diologic extent of the disease both CT and MRI are valuable 
investigations. CTs have better image quality for bone imag-
ing and a lower cost. MRI does not 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 ana-
tomical 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 char-
acteristic feature of BL.24

The therapy of choice for all types of BL is short, in-
tensive short courses of a combination of different types 
of chemotherapy (cyclophosphamide, vincristine, predni-
sone, doxorubicin, alkylators and etoposide).2,6,14 The ad-
dition of immunotherapy (rituximab) to chemotherapy is 
an effective therapeutic option in high-risk, high-grade, 

mature BL which increases the overall survival signifi-
cantly.14 New studies are now being enrolled to define the 
therapeutic-toxic margins of current therapy without fur-
ther increasing the risk of relapsing disease. Often, the im-
mune 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 com-
plications correlated with early surgical interventions.2,25 
Surgical excision has only a prognostic benefit when al-
most-complete resection can be performed without de-
laying chemotherapy.26 In this case, total resection was 
not achieved but the patient's comfort was the reason for 
surgery.

Prognostic factors are lactate dehydrogenase (LDH) concen-
trations, stage of disease, leukemic bone marrow, and central 
nervous system (CNS) involvement together with treatment-re-
lated factors such as late or incomplete response.14

The overall survival rate for standard risk, early/moder-
ate 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

The first year post-therapy follow-up is performed by clin-
ical investigations, abdominal ultrasonography, and blood in-
vestigations, every 2-3 months. The frequency of follow-up 
decreases in the subsequent years. Most relapses occur in the 
first year following therapy.14

F I G U R E  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 400× magnification, except A, taken at 200×

(A) (B) (C)

(D) (E) (F)
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4 |  CONCLUSION

BL is considered to have an aggressive behavior and moder-
ate overall survival rate.17

Imaging is the first step in diagnosing a persistent swell-
ing of the jaw. A lymphoma in the jaw typically manifests as 
a poorly defined osteolytic lesion. The absence of the radio-
graphical 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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