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Abstract: 

Background: 
 
Burkitt lymphoma is a rapidly proliferating B-Cell Non-Hodgkin lymphoma first described 

in 1958 by Dr. Denis Burkitt with some authors describe it as the fastest growing human 

tumour. There are three clinical forms; Sporadic, Endemic and Immunodeficiency related. 

 

Objectives: 
 

The main objective is to investigate the oral manifestations of Burkitt lymphoma with the 

secondary objectives looking into; the carcinogenic process of the Endemic variant, 

exploring oral diagnosis of BL, looking into the treatment of the malignancy in the oral 

cavity and comparing the rates of it over the last 20 years. 

 
 

Methodology: 
 

Using published data including books and websites by including the key words I used was; 

Oral Manifestations, Burkitt Lymphoma, Treatment, Malaria, Epstein Barr Virus, Pathophysiology, 

Evolution of, Case studies of, Reviews, Classification. The bibliographic review is focused on 

literature published within the last 10 years (from 2010 to 2020): 52 references were finally used.   

 

Results: 
 

Most common type of BL affecting oral cavity is endemic type: It appears in black kids as 

a rapidly enlarging exophytic lesion on the angle of the mandible. It is related to EBV and 

falciparum infection. There is a strong tie with the balanced translocation of the locus 

MYC/8q24 which result in the overexpression of oncogene C-MYC with histologically 



  

presenting with the diagnostic starry sky appearance. It is a vary treatable and even in 

some cases curable malignancy through using chemotherapeutic protocols such as 

CODOX-M/IVAC, HyperCVAD and DA-REPOCH. 

 

Conclusions: 
 

The overall rate of BL worldwide is very low, however within the last 20 years as better 

diagnostic methods and unfortunately higher rates of malaria are being encountered the 

rate appears to be increasing in some areas. With XXI chemotherapy drugs, survival rates 

are higher than 90% of patients. 

  



  

Resumen 

Introduccion: 
 

El linfoma de Burkitt es un linfoma no Hodgkin de células B de rápida proliferación 

descrito por primera vez en 1958 por el Dr. Denis Burkitt y algunos autores lo describen 

como el tumor humano de más rápido crecimiento. Hay tres formas clínicas; Esporádico, 

endémico y relacionado con inmunodeficiencias. 

 
Objetivos: 
 

El objetivo principal es investigar las manifestaciones orales del linfoma de Burkitt con los 

objetivos secundarios indagar; el proceso carcinogénico de la variante endémica, 

explorando el diagnóstico oral de LB, investigando el tratamiento de la neoplasia maligna 

en la cavidad oral y comparando las tasas de la misma durante los últimos 20 años. 

 
Metodología: 
 

Usar datos publicados, incluidos libros y sitios web, al incluir las palabras clave que utilicé 

fue; Manifestaciones orales, Linfoma de Burkitt, Tratamiento, Malaria, Virus de Epstein 

Barr, Fisiopatología, Evolución de, Estudios de caso de, Revisiones, Clasificación. La 

revisión bibliográfica se centra en la literatura publicada en los últimos 10 años (de 2010 

a 2020): Se recogieron 52 referencias bibliográficas para este trabajo. 

 
Resultados: 
 

El tipo de LB que produce afectación oral con mayor frecuencia es la variedad endémica. 

Clínicamente suele aparece en niños de raza negra como una lesión exofítica de rápido 

crecimiento en el ángulo mandibular. Se relaciona con la infección por VEB y plasmodium 



  

falciparum. Existe un fuerte vínculo con la translocación equilibrada del locus MYC / 8q24 

que da como resultado la sobreexpresión del oncogén C-MYC con presentación 

histológica con la apariencia de cielo estrellado de diagnóstico. Es una un tumor maligno 

tratable e incluso en algunos casos curable mediante el uso de protocolos 

quimioterapéuticos como CODOX-M / IVAC, HyperCVAD y DA-REPOCH. 

 
Conclusiones: 
 

La tasa global de LB en todo el mundo es muy baja; sin embargo, en los últimos 20 años, 

a medida que se han encontrado mejores métodos de diagnóstico y, lamentablemente, 

tasas más altas de malaria, la tasa parece estar aumentando en algunas áreas. Sin 

embargo, con la quimioterapia del siglo XXI, las tasas de supervivencias son superiores al 

90% de los casos. 
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1.Introduction 
 

1.1 What is Burkitt Lymphoma 
 

Burkitt lymphoma is a potentially very destructive and rapidly growing B-Cell Non-

Hodgkin lymphoma in which some authors describe it as the fastest growing human 

tumour (1).   

It was first described in 1958 by Dr. Denis Burkitt as “A sarcoma involving the jaws of 

African children has recently been discovered”, whilst working in Mulago Hospital in 

Uganda (2). With the neoplasm described by Burkitt being classified as a malignant 

lymphoma where it was previously described clinically as a syndrome was named in 

1961 as Burkitt Lymphoma (BL) (3). BL is also intimately linked to infection by the 

Epstein Barr virus (EBV), but also related with the human immunodeficiency virus 

(HIV). It must also be noted that some authors strong ties with the translocation of 

chromosomes which result in the overexpression of oncogene C-MYC (1). 

It presents in three main clinical forms; 

• Sporadic Burkitt lymphoma 

• Immunodeficiency-related Burkitt lymphoma  

• Endemic Burkitt lymphoma.  
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From a cell histology point of view, Burkitt Lymphoma presents with cells of medium size, 

basophilic cytoplasm with round multiple nuclei and monomorphic consistency. Malignant 

neoplasia presents with a very high turnover rate of cells in both the proliferative and 

apoptotic states. With a “Starry Sky” (3) morphology being described due to the high presence 

of benign macrophages which have phagocytosed the apoptosed tumour cells (Fig 3: arrow).  

 

 

Figure 1: Tissue biopsy; Showing the starry sky appearance typically seen in H&E staining of Burkitt 
Lymphoma samples (49).  

 

The current consensus is that BL is of B-cell germinal centre origin, however some 

studies have presented with IgHV genes (immunoglobulin heavy chains) which could 

suggest possible B memory cell origin (3). 
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1.2 Types of Burkitt Lymphoma 
 

1.2.1 Sporadic Burkitt lymphoma 

 
The Sporadic variant of BL or referred to as Non-African type is the most common type 

encountered outside of Africa. Within North America and Europe, the sporadic form 

also tends to be more encountered within adults with an annual incidence of 2.5 per 

1 million and an average age of diagnosis being 45 for this type. Interestingly, the 

average age of diagnosis in children is between 3 and 12 years old with an incidence 

of 4 per 1 million in patients under 16 (9). 

Although the tumours in this form present with a similar clinical appearance to the 

endemic form in terms of histology and morphology, it is less associated with EBV 

infection, seen in 30% of cases (5,11).  

The sporadic type tends to have clinical manifestations more within the abdominal 

area with very rare facial or jaw involvement (see figure 4).  With its presentation 

prevalence generally following the trend of 56% lymphoid presentation characterized 

by lymphadenopathies in the mesenteric and retroperitoneal areas, 21% abdominal 

and very rarely, inly as much as 7% of sporadic cases present with jaw swelling (17, 

26).  As mentioned above, Sporadic BL presents in the lymphoid tissue of the gut and 

upper respiratory tract with frequent presentations within the Wanderers ring or 

terminal ilium with it not being uncommon to present with large abdominal 

involvement (11).  
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Figure 2: Picture b showing a bowl perforation on an Axial CT scan (dashed arrow) and the associated 
solid mass (solid arrow). Picture c is a follow-up of the same patient using a Fused Axial PET-CT 
demonstrating extensive abdominal involvement and hypermetabolic activity associated with BL. (16) 

1.2.2 Immunodeficiency-related Burkitt lymphoma 

The immunodeficiency variant of BL is frequently associated with patients who have 

HIV, taking immunosuppressants and have some underlying immunodeficiency (5). 

One feature of interest which appears to be counter intuitive is the fact that unlike 

other HIV related lymphomas BL tends to appear in patients with a CD4 count above 

200 cells/pL (12). With one study concluding the median CD4 count at diagnosis of 

Immunodeficiency-related Burkitt lymphoma was 375 (range 140–760) cells/mL (27).  

It has been noted that the presence of by BL might be an early indication of an 

underlying infection of HIV (5). 

Of note, it has been demonstrated that Immunodeficiency-related BL often presents 

with the same extra-nodal clinical presentation as the sporadic type. Where it is 

typically encountered in the abdominal area or intra-abdominal lymphatic area. 

Another point to note is the involvement, especially in adults of the central nervous 

system of between 13 and 17% with higher manifestations present within the bone 

marrow (12) 
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1.2.3 Endemic Burkitt lymphoma 

The Endemic variation of BL or often referred to as the African variant is known to 

present with manifestations on the jaws of children. It is seen to occur very frequently 

in known malaria endemic areas. The endemic variant also appears to have a very 

intimate relationship with the EBV and Malaria infections (5,8). Investigations have 

shown a measurable increase in this endemic version and its close link with infections 

by Plasmodium falciparum in areas of endemic Malaria in places such as equatorial 

Africa, Brazil and Papua New Guinea (13). 

 

Figure 3: Map created by the WHO illustrating the regions of the world most associated with 
Plasmodium falciparum infections. (25) 

  

 Current research suggests that the endemic form of BL amounts to approximately 30-

40% of childhood malignancies in endemic malaria areas such as in equatorial Africa. 

One interesting fact that appears to be happening is that the distribution of endemic 

BL closely follows the distribution of endemic malaria and is why this form is termed 



  

6 
 

as endemic Burkitt Lymphoma. The reason for this occurrence is hypothesized that 

chronic infection by Malaria reduces the resistance to infection by the Epstein-Barr 

virus (EBV), which is a widely known oncogenic virus and like malaria infection has a 

close relationship with BL.  

The usual age presentation of endemic BL is usually around the ages of 4-7 and 

presents with a jaw mass in 58% of cases, however like the other two forms the 

endemic variant can also present with masses in the abdominal area, kidneys, ovaries, 

ilium or even have bone marrow or CNS involvement (3,5). 

One factor to consider is there is some overlaps in the presentation of both Sporadic 

and Endemic BL is the presence of the translocation t(8;14) and the consequent c-myc 

rearrangement leading to overexpression of the oncogene (Fig 4).  

 

 Figure 4 (Left): Translocation 8;14: Kariotype (50)                        

Figure 5 (Right): Translocation 8;14 (q24;q11) G-banding (left) and R-Banding (right) (51). 
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Conversely there have been some associations between JH and DH recombination 

which have been identified at 14q32, which presents with some distant 5‘ c-myc 

recombination in endemic cases of BL. However, in Sporadic BL, the fact that there is 

a Sμ and Sα recombination identified at 14q32, with near 5‘ or intronic c-myc 

recombination at 8q24. These similarities but also differences suggest that the 

differentiation between the various subtypes of BL is not always as clearly demarcated 

as we would like (3) 

In following table (table 1), describes the main differences between the 3 forms of BL: 

Characteristics Endemic BL (eBL) Sporadic BL (sBL) HIV associated BL 

Epidemiology -Equatorial. 
-Median age 7 yrs. 
-Associated with 
malaria / climate. 

-Median age 30yrs. 
-Children (30%). 
-Older adults (1%) 
-Low Socio Economical 
status. 

-HIV risk groups. 
-Median age 10–19 yrs. 
-Children in Africa. 

Clinical 
Presentation 

-Facial skeleton (50%). 
-CNS (33%). 
-Other organs also 
affected. 

-Abdominal, ileo-coecal 
(80%). 
-Bone marrow (20%). 
-Other organs also 
affected. 

-Organ and nodal 
presentation. 

Geographic 
regions 

-Malaria belt. -Worldwide -In endemic HIV areas 
in Africa 

Ig region 
involved 

-Ig heavy chain joining 
region. 
(early B-cell) 

-Ig switch region. 
(late stage B-cell) 

- 

EBV association 100% 30% 30-50% 

Table 1: Differences between 3 main types of Burkitt Lymphoma. 
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1.3 Differential Diagnosis of Burkitt Lymphoma. 

Currently the gold standard diagnostic criteria of BL being the over-expression of MYC 

due to the balanced translocation of the locus MYC/8q24 and an immunoglobulin (Ig) 

gene, most frequently encountered being IGH [t(8;14)(q24;q32) (15). Where this 

translocation ultimately leads to the expression and activation of the MYC oncogene 

(20).  

These translocations interestingly enough are absent through fluorescence in situ 

hybridization (FISH) in up to about 10% of otherwise typical cases. It is hypothesized 

that in these cases there are a variety of other factors to consider such as the possible 

failure of the ‘break‐apart probes’ used to detect all MYC translocations. What is also 

suggested is high level MYC expression is possible through mechanisms including MYC 

amplification and down‐regulation of MIR34B (21). 

An important factor considered by some authors the mere presence of MYC 

translocations is not a sufficient diagnostic for BL as they also appear within other 

malignancies such as B-cell lymphoma unclassifiable (BLU) and within a diffuse large 

B-cell lymphoma (DLBCL) in 5-15% of cases. This points to the fact that in absolute 

terms, MYC translocations are more commonly found in DLBCL than in BL (15).  

This also points the fact that some authors hypothesize the idea that potentially, of 

the presence of a molecularly distinct subset of B-cell lymphomas reminiscent of BL, 

which is characterized by deregulation of genes in 11q. it is suggested this may be due 

to the minimal region of gain being defined by defined by the high-level amplifications 

in 11q23.3 and presenting an association with overexpression of genes 

including PAFAH1B2 on a transcriptional and protein level.  This showed within the 
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recurrent region of loss contained a focal homozygous deletion in 11q24.2-q24.3 

including the ETS1 gene present in a number of cases (21). 

 Due to the similarities and aggressive natures of Burkitt Lymphoma, B-cell lymphoma 

unclassifiable (BLU) and within a diffuse large B-cell lymphoma (DLBCL) it is of 

paramount to be able to differentiate between them. In DLBCL we encounter a more 

diffuse nodal architectural effacement or extra-nodal infiltration by sheets of large B-

cells. It also presents with small T-lymphocytes/histiocytes. In contrast to this Burkitt 

lymphoma presents as being more homogeneous and uniform in histology (22). 

Table 2: Differences between Burkitt Lymphoma, B-cell lymphoma unclassifiable (BLU) and within a diffuse large 

B-cell lymphoma (DLBCL). (22) 

Characteristics DLBCL BL BLU 

Age at 
presentation 

Usually older but can 
occur at any age. 

Children, young adults. Older adults. 

Pathogenesis May be related to the 
germinal center (GCB), 
activated B cell or 
other pathway. 

GCB derived. GCB derived. 

Growth rate Rapid. Extremely rapid, Ki67 
approaching 100%. 

Extremely rapid but 
usually less than 100% 

Stage Even distribution, 50% 
stage 1 or 2. 

Usually high stage. Usually advanced III/IV 

Bone marrow 
involvement 

Uncommon, often 
terminal. 

Common Common 

CNS involvement Unusual Leptomeningeal disease 
common at 
presentation in children 
and adults. 

Common 

EBV Uncommon in the 
absence of 
immunodeficiency or 
age-related 
senescence. 

>90% in endemic BL 
40% in sporadic and 
HIV-related BL 

Negative 

MYC 
translocation 

Uncommon, usually a 
secondary event 
associated with a 
complex karyotype 

Almost always present 
as initiating event and 
single abnormality 
(MYC simple) 

Often double hits with 
translocations involving 
MYC, plus BCL2 and/or 
sometimes BCL6 
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1.4 Clinical Manifestations 
 

The main clinical manifestation of Burkitt Lymphoma is swelling due to the rapidly 

growing mass with a short doubling time with some authors suggesting the peak 

growth occurs within the first 4 weeks of developing the malignancy (23). With 

patients suffering from the sporadic variant typically presenting swelling in the 

abdomen but it is not unknown for it to present in the head and neck region. In 

contrast, Endemic BL lesion in the majority of cases presents with enlargement of the 

jaw, periorbital swelling, or genitourinary involvement. In these cases, 

malnourishment is commonly presented as well as the fact that the majority of these 

cases involve children (9, 17, 23). Patients with Sporadic BL tend to present with 

abdominal pain secondary to ileocecal disease, abdominal distention, nausea, 

vomiting, and gastrointestinal bleeding. Adult patients tend to more frequently 

present with constitutional symptoms such as; fever, weight loss, night sweats (9). 

Rarely does BL present with bone marrow and central nervous system (CNS) 

involvement. However, it has been is reported in 30–38% and 13–17% of adults. Bone 

marrow involvement is more frequently encountered within the more progressive 

stages of BL (11).  BL infrequently presents manifestations within the mediastinum, 

central nervous system, testes, skin, thyroid gland, or breast tissues (9). 

Due to this high cell turnover rate patients also tend to present another clinical sign 

often presented by patients is elevated levels of lactate dehydrogenase (LDH), and 

increased uric acid levels (9,11). These elevated levels again give an insight into the 

fact that Burkitt Lymphoma is a very rapidly growing malignancy and a very high 

tumour turnover rate.  
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Another clinical sign which should be taken into account especially when it comes to 

treatment and prognosis is If the patient has bone marrow involvement and presents 

with a greater than 25% of cellularity, then the disease is classified as Burkitt 

leukaemia. Burkitt’s leukaemia is considered a manifestation of an advanced stage of 

BL. This also includes patients with acute lymphoblastic leukaemia (1–2%), who have 

circulating blast cells which morphologically and histologically resemble the cells seen 

in Burkitt Lymphoma (9, 11). 

What is also of interest from a diagnostic point of view is the apparent overlap in 

clinical presentation between the three variants. Where although in theory all 3 

variants have distinctive patterns one of the clinical features is the similarity presented 

between the three (11). 

 

1.5 Staging 
 

The main aim of staging a disease is to allow for the description of its extent, spread 

and to determine its pathological course. When this idea is understood through the 

creation of a clear and easy to understand staging system it is possible to design a 

treatment plan. The staging also allows for the realization of the prognosis of the 

disease and allows the clinician to inform the patient on the progress or the outcome 

of the situation.  

There are various staging systems used for Burkitt Lymphoma, the most common 

systems being used today is the Murphy/St Jude system most often used in children 

and the Ann Arbor system in adults. With staging being done as rapidly as possible and 

treatment to start within 48 hours of final diagnosis. One tool used in this staging 
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process is Positron emission tomography (PET) scanning which has demonstrated to 

have a high sensitivity for identification of Burkitt Lymphoma (15). 

The Murphy staging system has a particular focus on the frequent extra-nodal 

manifestations present in BL. It also has a focus on the poorer prognosis of the intra-

thoracic manifestations. What should be noted though is that this system and all other 

previously were devised full resection surgeries or more aggressive exploratory 

surgery was more common, meaning that Stage IIR (fully resected abdominal disease) 

manifestations is now rarely encountered. The Murphy system differs in the way that 

a single extra‐nodal site is categorized and includes upgrading of non‐resected intra‐

thoracic and intra‐abdominal manifestations. The Murphy system also distinguishes 

central nervous disease (CNS) and bone marrow disease from other types of Stage IV 

disease as defined in the Ann Arbor system (15, 24). 

In contract the Ann arbour system puts more focus on B-symptoms. In a clinical 

setting, the variable use of the different staging systems in adults only makes a 

difference to the prognostic stratification and treatment offered to a minority of 

patients. However, it does create difficulties in the comparison of different series (15). 

The earliest staging system for Burkitt Lymphoma was created in 1974 by Ziegler and 

Magrath. This system used a grouping using letters based on the location of the 

various tumours. Group A is a single extra-abdominal tumour and AR is an intra‐

abdominal tumour for which >90% was surgically resected. Whereas groups B, C and 

D (multiple extra‐abdominal sites, intra‐abdominal tumour, and intra‐abdominal 

tumour with involvement of greater than or equal to one extra‐abdominal site,) this 
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means that groups B-D are more indicated for the staging of more disseminated cases 

of BL (24).  

 

 

Table 3: Comparison between the Murphy and Ann Arbour systems for grading BL. 

 

 

Staging systems used in Burkitt lymphoma  
Murphy system Ann Arbor system 

Stage I Single nodal or extra-nodal 
site 
 excluding mediastinum or 
abdomen  

Single nodal or extra-nodal site  

Stage II Two or more nodal areas on 
one side of diaphragm 

Two or more nodal areas on one side of diaphragm 
or 
Localized involvement of an extra-lymphatic site and 
of one or more nodal sites on the same side of the 
diaphragm (IIE) 

 

Stage IIR Completely resected intra‐
abdominal disease  

 

Stage III Two or more nodal areas on 
opposite sides of the 
diaphragm 
or 
Primary intrathoracic 
tumour  
Paraspinal or epidural 
tumours  
Extensive intra‐abdominal 
disease  

Two or more nodal areas on opposite sides of the 
diaphragm which may include/involvement of the 
spleen (IIIs) 
or localized involvement of an extranodal site (IIIE) 

Stage IIIA Localized non resectable 
abdominal disease  

 

Stage IIIB Widespread multiorgan 
intra‐abdominal disease  

 

Stage IV Central nervous system or 
bone marrow involvement  

Diffuse or disseminated involvement of one or more 
extra-lymphatic sites 
Two single extra-nodal tumours on opposite sides of 
diaphragm 

 

Stage I or IIR Also A + B depending on symptoms  
Stage IA and IIA 
Stage I, II and III 

Favourable  
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However, as time went on and the technology improved from the 1960s where staging was 

based purely physical examinations and full blood-counts, chemistry screen, chest x‐ray, 

intravenous pyelogram, gastro‐intestinal contrast studies, bone marrow aspirations and 

cerebrospinal fluid examinations. During the 1970s bone marrow biopsies using bone-marrow 

aspirations were introduced but were largely ineffective. This was subsequently followed by 

nuclear imaging through the use of gallium or full bone scans. This was improved upon in the 

1980s through the development and use of computerized axial tomography (CT scan). As 

diagnostic imaging methods have become more effective in the 2000s; positron emission 

tomography (PET) imaging methods are being used to replace bone scans and gallium scans. 

Currently being used is minimal residual disease (MRD) technology (flow cytometry and 

polymerase chain reaction [PCR] for immunoglobulin gene rearrangements) has also been 

studied and now introduced into current protocols of further investigation (24).  

The main focus of this investigation will be on Endemic type as it is the form that most 

frequently presents with oral manifestations (4). 
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2.Objectives:  
 

Primary objective: The main objective of this literature review was to analyse the most 

common oral manifestations of Burkitt Lymphoma. 

Secondary Objectives: 
 

• Describe carcinogenic process in endemic BL  

• Review possible ways for oral BL diagnosis 

• Update oral BL therapy in the XXI century 

• Compare BL rates in last 20 years 
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3. Methodology:  
 
The information gathered for this investigation was done through the use of books 

and scientific articles available. The majority of the research was conducted using 

online access through; Medline, PubMed, Google Scholar and the European University 

of Madrid library. 

• -Inclusion criteria: 

o Key words: Oral Manifestations, Burkitt Lymphoma, Treatment, Malaria, 

Epstein Barr Virus, Pathophysiology, Evolution of, Case studies of, Reviews, 

Classification.  

o Time: Scientific literature published within the last 10 years (from 2010 to 

2020). 

o All age groups were included 

o All papers with full text obtained through on-line access or through Dulce 

Chacon Library (UEM library) 

o Languages: papers in English and Spanish were included. 

• Exclusion criteria 

o Those articles impossible to get from university interlibrary borrowing 

  

The articles were then compiled and cited according to the Vancouver referencing 

system. 
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After bibliography review, there were 51 sources used:  articles and chapters from books 
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4.Discussion of results 
 

4.1 Burkitt lymphoma inside oral cavity:  

As mentioned in the introduction the main type of Burkitt lymphoma which presents 

with oral-facial manifestations in the Endemic type (more than 50% of all cases) 

however in some rare cases oral and head and neck presentations have been 

encountered in the Sporadic (around 7%) and Immunodeficiency variants.  

An important factor to consider when looking at oral manifestations of Non-Hodgkin’s 

lymphomas is the age of the patient, due to patients tending to be older, the exception 

being BL which tends to be more common in young patients. (28).  A noteworthy factor 

to consider when looking at the oral manifestations of Burkitt lymphoma is the fact 

that it from a purely clinical manifestation it is very difficult to distinguish from other 

oral manifestations of other lymphomas. This makes it imperative that clinical 

manifestations are not sufficient to draw conclusions from and needs to be followed 

up by a diagnosis based on the radiological, histological and serological findings. 

Moreover, it has to be appreciated that the oral clinical manifestations of BL despite 

it being a very rapidly growing neoplasm is often mis-diagnosed as being a 

stomatological problem (29). Of note however, lymphomas present as the most 

frequently encountered non-epithelial malignant neoplasm encountered within the 

oral cavity and maxillofacial region. Moreover, it represents the third most common 

malignancy within the oral cavity being superseding squamous cell carcinomas and 

tumours of the salivary glands (30).  
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Due to this the presentation in the oral cavity is very similar to osteomyelitis, or 

advanced periodontal disease, with lymphomas within the oral cavity often being 

manifestations of more disseminated pathological process (30). 

4.2 Clinical manifestation 

Typically, BL presents in the in the oral cavity as an exophytic lesion on the jaw and is 

associated with swelling in the alveolar regions, gingival enlargement, jaw expansion 

and pain which can also be seen in the maxilla, but is more common in the mandible 

Figure 6 (Left image): patient presenting with a large submandibular swelling on the right-hand side, 
typical of BL. The patient in this case also presented with marked trismus and difficulty opening her 
mouth. However, a clear exophytic lesion is visible in the posterior region of the mandibular region on 
the buccal side. (5) 

Figure 7 (Right image): Presents a large exophytic lesion in the posterior region of the mandibular region 
on the buccal side. Which is a very common sign of the oral manifestations present in BL. (6) 

  

This is often followed with premature exfoliation of primary teeth and extrusion of the 

teeth involved. With it being noted that patients often present with teeth 

hypermobility which is often as a result of osteolytic destruction of the underlying 

cortical bone and destruction of the underlying lamina dura. This often appears 

radiographically as a radiolucent area around the affected structures. Of paramount 

importance is due to the location of lesion in the mouth the associated swelling and 
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expansion of the neoplasm can lead to the development of rapid and unexpected and 

life-threatening obstructions of the airway (28-32).  

As mentioned previously, although these lesions are more typical of the endemic form 

of BL they can be found in the other variants as well and are not necessarily indicative 

of BL as they can be caused by a great variety of other pathologies.  

 

4.3 Differential diagnosis 

The differential diagnosis for Burkitt Lymphoma is very important, especially 

considering the oral lesions it presents has very similar clinical characteristics to many 

other exophytic oral lesions. 

One important factor to look at when analysing oral manifestations of Burkitt 

Lymphoma is to investigate the occurrences of other more common oral tumours and 

lesions. The first look at these are the series of non-malignant tumours which are often 

present in infants as their appearance is much more common than malignant tumours. 

With some studies suggesting that up to 87% of these tumours being non-malignant 

with most frequently encountered type being haemangiomas (33). Additionally, of 

note it was found that this series on non-malignant oral pathologies appeared to have 

a stronger female predication whereas BL has a stronger male predication. Within that 

study group it was concluded that the most common type of lesion encountered was 

reactive/ inflammatory type lesions which presented (75.8%), followed by 

tumour/tumour‐like lesions (16.8%) and cystic (7.4%) lesions. With the most common 

location being the lower lip, which lies in contrast to BL which most commonly in the 

oral cavity presents on the mandible (34).  
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The most common non-malignant reactive/ inflammatory type lesions were; Pyogenic 

Granuloma, Peripheral ossifying fibroma and Peripheral giant cell granuloma. These 

lesions all appear to have a much more female predicated origin with almost exclusive 

presentation within the maxillary gingiva being often associated with trauma. These 

lesions also have a tendency for recurrence if the causal factor is not stopped (35). 

Moreover, another noteworthy factor to consider is the location of the lesion or 

malignancy within the oral cavity. With some research results concluding that the 

Maxilla was the most common location for benign lesions with the Mandible being the 

region which mostly presented with the development of malignant lesions (36). 

Although BL is a very rare malignancy by itself with oral manifestations being even 

more uncommon, one retrospective study conducted from 1990 to 2010 concluded 

that over the time-period there was a notable increase in the incidence in malignant 

paediatric oral tumours due to an increase in BL cases (37). 

Another important avenue which has to be looked at when diagnosing oral 

pathologies, especially tumours, lies within the two groups which comprise of 

Odontogenic and Non-Odontogenic origin tumours. This becomes of paramount 

importance due to the locally destructive nature of these pathologies, especially from 

the point of view of destructive potential to the local surrounding tissues. The 

aggressive destructive potential of these pathologies should not be underestimated 

due to their long-term disfigurement potential. This potential damage can thus be 

mitigated by accurate and correct diagnosis of the tumour lineage and malignancy 

potential through histopathological diagnostic methods (38). 
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With the distinction between Odontogenic and Non-Odontogenic tumours being 

based upon their tissue of origin. Most common ones of both of them are shown at 

table 4 below. 

Where Non-Odontogenic tumours tend to arise from either arise from mesenchymal 

tissues present at the site or from the osseous tissues present within the jaw. This is 

contrasted by Odontogenic tumours which arise from the tooth forming tissues. 

Within these tissues there are two main parts; central odontogenic tumour which 

arises from the bony tissue within the jaws or peripheral odontogenic tumour which 

arises from the peripheral tissues with various tissues being involved (39). The first 

tissue to be involved is the Pre-functional dental lamina which is an odontogenic 

epithelial tissue with the ability to produce dental structures with a high abundance 

distal to the mandibular molars.  The following layer of tissue involved in the 

development of Odontogenic tumours is the Post-functional dental lamina which 

covers epithelial remnants such as Serre´s epithelial rests; which are located within 

the fibrous gingival tissue or Epithelial rests of Malassez which occur within the 

periodontal ligament and within the reduced enamel organ whose function is to cover 

the tooth’s enamel until it has erupted. The subsequent layer of possible tumour 

development is the Basal Cell Layer of the Gingival Epithelium, which was responsible 

for the development of the dental lamina. Another possible site for development is 

the Dental Papilla which gives rise to the pulp, but also has the potential to initiate the 

development of odontoblasts and the subsequent synthesis of dentin and/or 

dentinoid tissues. Then final two sites of potential tumour development are the Dental 

Follicle and the Periodontal ligament; which has the potential to induce the synthesis 

of both fibrous and cemento-oesseous tissues (40). 
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NON-ODONTOGENIC TUMORS ODONTOGENIC TUMORS 

I. Benign mesenchymal tumors. I. Epithelial tumors. 

a) Giant Cell Lesions. 

b) Fibro-osseous lesions. 

c) Myxoma 

 

 

a) Ameloblastoma (Peripheral, Unicystic, 

Solid, Multicystic) 

b) Adenomatoid odontogenic tumor 

c) Calcifying epithelial odontogenic tumor 

II. Hematopoietic and reticuloendothelial 

tumors. 

II. Mesodermal tumors 

 

a) Langerhans cell histiocytosis 

b) Burkitt’s lymphoma 

c)Lymphoma 

 

 

a)Cementoma 

b)Periapical cemental dysplasia 

c)Cementifying fibroma 

d)Cementoblastoma 

e)Odontogenic fibroma 

III. Neurogenic tumors. III. Mixed tumors 

a) Neurofibroma 

b) Neurilemmoma 

c) Neuroma 

d) Ganglioneuroma 

e) Neuroblastoma 

f) Melanotic neuroectodermal tumor 

a)Ameloblastic fibroma 

b) Odontoma 

 

 

 

 

IV. Vascular lesions.  

a) Vascular malformation (capillary, 

lymphatic, venous, arterial, combined) 
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b) Hemangioma 

c) Aneurysmal bone cyst 

V. Malignant mesenchymal tumors.  

a) Osteogenic sarcoma 

b) Chondrosarcoma 

c) Fibrosarcoma 

d) Ewing’s sarcoma 

 

VI. Malignant epithelial tumors.  

a) Squamous cell carcinoma 

b) Mucoepidermoid carcinoma 

c) Adenoid cystic carcinoma 

d) Adenocarcinoma 

 

Table 4: Jaw tumours in children: differential diagnosis (40). 

 

Equally of importance to look at when looking at oral manifestations of various 

pathologies, it is important to look at the possibility of these presentations being 

caused by metastasis of more distant cancers. The most frequently encountered 

metastasis being found around the molar region of the mandible and these 

metastases are unfortunately often the primary metastatic sites for breast lung and 

kidney cancers. What makes diagnosis of these sites more difficult is the fact that often 

these lesions appear as simple non-aggressive dental infections (41). 
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4.4 Therapy and prognosis 

Generally, the prognosis for patients suffering from BL is very good, especially within 

developed countries. With some 5-year survival rate of 78% with an estimated over-

all cure rate approaching 90% in paediatric patients (9, 31). However, it has to be 

noted that the survival rate drastically reduces in patients with systemic, CNS 

involvement or are suffering from HIV as does the relapse rate. A point of interest for 

this investigation was that patients that only presented with head and neck and facial 

bone manifestations had a significantly lower rate of recurrence than those who has 

abdominal or CNS involvement (31).  From an historical point of view and from an 

overall societal view, BL is considered to be one of the earliest malignancies to be 

cured and with clinically significant results being present within two weeks of starting 

treatment and in the case of treatment in paediatric patients odontogenesis often 

continues once treatment has finished (31).   

Another important factor to look at when analyzing the overall survival rate of BL is 

the stage of it, especially when using the Murphey system. With some authors seeing 

event free long-term survival rates of 85-100% in patients within stages i and ii and in 

more advanced stages of iii and iV of survival rates of 75-85% (31). Within this it has 

to be taken into account that the age of the patient does also play a significant role in 

the overall prognosis and survival of the patient (31, 42). 

Ultimately, when looking at overall survival rates and long-term prognosis it is 

important to separate BL into three distinctive age groups; Children (<15 years of age), 

Adults (40–70 years of age) and Elderly (>70 years of age) (42). With these parameters 

being chosen due to some studies suggesting distinct peaks at ages; 10, 40 and 75 (43). 
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Moreover, when looking at these distinct age peaks it also has to mentioned that each 

age group has significantly different survival rates, with children having the highest 

overall survival rate of 90.3%, adults 46% and the elderly 21.7%. These figures thus 

demonstrate that age plays an important factor in the overall survival rate. However, 

it can also be seen that sex, site of primary tumour, but most significantly the staging 

of the disease appeared to be the clearest 5-year survival indicator across all 3 age 

groups (42) 

 

 

 

 

 

 

 

 

 

(CNS: central nervous system; GI: gastrointestinal; OS: observed survival; RS: relative survival.)  

Table 5: Survival rates in BL (42). 

 

 

 Children Adults Elderly 
 OS RS OS RS OS RS 

Overall 90.3 90.4 46 47.8 21.7 28.9 

Sex       

Female 87.9 88 46.7 48.2 24.1 28.3 

Male 90.9 90.9 45.8 47.7 19.7 26.7 

Primary Site       

Lymph node 89.8 89.8 44.4 46.1 20.1 26.2 

Head and neck 89.4 89.4 67.6 70.3 18.8 19.6 

GI tract 95.2 95.2 55 57 25.5 34.9 

Bone marrow 85.7 85.8 28.2 29.1 19.3 23.2 

CNS 100 100 45.3 47.2 0 0 

Others 92.2 92.2 57.2 59.3 29.1 36.1 

Stage       

I 96.2 96.2 66.1 68.9 39.4 49.1 

II 94.6 94.7 61.3 63.5 20.4 27.5 

III 92 92 49.2 51.1 18.5 26.4 

IV 84.7 84.8 38.2 39.7 16.1 20.7 

Unknown 86.4 86.5 32.1 33.2 18.3 22.9 
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When looking at the age differences it has to be taken into account that the majority 

of treatment protocols of BL involves very intensive chemotherapy programs. This has 

two features; first being BL being sensitive to chemotherapy and secondly younger 

patients  

tend to respond better to the treatment related toxicities and generally have a lower 

rate of co-morbidities. This toxicity and comorbidities become a factor in reduced 

survival rates in elderly patients. In young patients however, they are less likely to 

suffer from acute toxicities they appear to be more susceptible to suffer long-term 

side effects such as secondary malignancies and infertility (42, 44). 

Although BL is very sensitive to chemotherapy, it remains of paramount importance 

to firstly diagnose the pathology correctly. This is due to the fact that previous NHL 

treatments such as CHOP (cyclophosphamide, doxorubicin, vincristine, and 

prednisone) for DLBCL (Diffuse Large B-Cell Lymphoma) or other high-grade 

lymphomas with MYC translocations is inadequate. With Patients experiencing high 

rates of recurrence and lower overall survival rates than those on high intensity ALL 

regimes (16, 44, 46,47). With the known high sensitivity of BL to chemotherapy agents 

it is often the only method used, with surgery only being considered in cases where 

the disease is causing complications (16). With most chemotherapy regimens being 

cyclophosphamide-based (31). 

An important factor to consider when looking at chemotherapy treatments is their 

possible side effects on the mouth, especially in terms of their effects on the 

developing tissues within the oral cavity of children. With the most severe side-effects 

being seen in children younger than 6 and younger than 12 often presenting altered 
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tooth development changes. These developmental alterations include anomalies such 

as enamel hypo-mineralization, altered root development, microdontia, aplasia or 

delayed development in permanent dentition. Despite this, dental carries and 

mucositides are the most commonly noted side effects of chemotherapy, thus good 

oral hygiene and care post treatment is of paramount importance (31, 45). 

As previously stated, the treatment of BL has a significant history with using high dose 

chemotherapy agents based on other lymphoma treatments. Currently the National 

Comprehensive Cancer Network recommends multiagent regimens with CNS 

prophylaxis, these include; CODOX-M/IVAC (cyclosphosphamide, doxorubicin, 

vincristine, methotrexate, ifosfamide, cytarabine and etoposide) with or without 

Rituximab, HyperCVAD (hyperfractionated cyclophosphosphamide with doxorubicin, 

vincristine, and dexamethasone alternating with 4 cycles of metotrexate and high-

dose cytarabine)  + Rituximab and DA-REPOCH (Dose Adjusted etoposide, prednisone, 

vincristine, cyclophosphamide, adraimycin) (9, 47). 

 It was not until the late 1980s when and colleagues developed the specific BL protocol 

of CODOX-M/IVAC (cyclosphosphamide, doxorubicin, vincristine, methotrexate, 

ifosfamide, cytarabine and etoposide) (44, 46, 47).  With the initial treatment regime 

putting the patients into 2 risk groups; High and Low.  With patients in the low-risk 

group being classified with a single mass of <10 cm or completely resected abdominal 

disease with normal LDH (48). With these patients receiving three cycles of CODOX-

M. The rest received two cycles of CODOX-M and IVAC with the overall survival rate 

of this schedule reaching 92%. This regime does however present with high toxicity 

and due to this is better tolerated by paediatric patients (47). With a modified version 
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for the CODOX-M or Magrath regime being available in adults which presents with less 

toxicity but with similar high survival rates (46, 48). 

Another effective treatment protocol investigated in the 2000s was the HyperCVAD 

(hyperfractionated cyclophosphosphamide with doxorubicin, vincristine, and 

dexamethasone alternating with metotrexate and high-dose cytarabine) + Rituximab 

(44, 47, 48).  The initial investigation only made use of the HyperCVAD without 

Rituximab, where patients received 4 cycles of it, this investigation was more focused 

on adults. The overall survival rate of this treatment plan was 49%, with patients under 

60 having a 77% and over only having a 17% survival rate. However, the overall survival 

rate of this regime can be boosted to 89% with the addition of rituximab (48). One 

problem with the initial treatment was the high rate of treatment related 

complications as a result of prolonged myelosuppression. With 19% of patients of 

patients succumbing to death during treatment induction and 86% suffering 

neutropoenia related fever (44). 

An alternative approach to the conventional high-dose and subsequently high toxicity 

associated is the DA-REPOCH / EPOCH-RR (Dose Adjusted etoposide, prednisone, 

vincristine, cyclophosphamide, adraimycin and rituximab) protocol. With the focus of 

this treatment being on exposure time vs maximal dosage as the two previously 

mentioned treatment protocols (44). One investigation protocol gave low-risk 

patients 3 cycles of the treatment and saw 100% progression free survival rate at 2 

years. With the high-risk group seeing an 80% progression free survival rate at 2 years. 

The investigation also found that advanced age and HIV status didn’t have a great 
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effect on the overall survival rate. The group which did suffer from a poorer outcome 

was those afflicted with CNS progression (44, 46, 47). 
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5. Conclusions 
 

1. Endemic BL is the type that more frequently presents with oral involvement. 

2. The most common oral manifestations seen in patients are large, destructive and rapidly 

growing exophytic lesions in the oral cavity.  

3. These lesions often present with large radio lucid areas in the mandible of young children.   

4. Its origin in Endemic BL is related with EBV and plasmodium falciparum infection. 

5. The most effective way of diagnosing BL in the oral cavity is “the starry-sky appearance” 

in lymph node biopsy and through chromosomal phenotyping by looking for over-

expression of MYC due to the balanced translocation of the locus MYC/8q24.  

6. The most recent shift appears to be heading towards less aggressive and toxic 

chemotherapy treatment protocols such as DA-REPOCH, with the use of Rituximab being 

put forward in all treatment protocols to improve overall success. 

7. Overall survival rate in BL affecting mouth is more than 90% of patients. 

8. The overall rate of BL worldwide is very low, however within the last 20 years as better 

diagnostic methods and unfortunately higher rates of malaria are being encountered the 

rate appears to be increasing in some areas. 
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6. Social responsibility 
 

6.1 Patient responsibility 

It is the patients’ responsibility to notify the dentist as soon as possible if they notice 

any possible lesion in the mouth. Moreover, it is their responsibility to wherever and 

whenever possible to seek treatment is soon as they notice any illness or suspect they 

may have it. It should also be seen to be their responsibility to go to the dentist for 

routine dental check-ups to ensure that the dentist can monitor their overall oral 

health and investigate any anomalies present and treat them as soon as possible to 

ensure the best possible outcome. It should also fall within their responsibility to 

perform all of the possible preventive measures to prevent the development of for 

Burkitt Lymphoma through following the advice on personal malaria prevention and 

to follow the preventative measures to prevent their infection with HIV. Although 

sometimes difficult, it is the patients’ responsibility to adhere to the treatment 

schedules and to follow the directions set out by the dentist and subsequent medical 

professionals with regards to their treatment. Finally, it is down to the patient to be 

honest with all their medical professionals with regards to their medical history to 

ensure they provide the most accurate and appropriate information which will 

ultimately make a possible diagnosis easier and quicker and often allow for more 

prompt treatment. 
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6.2. Professional responsibility of the dentist 
 

It is the responsibility of the dentist as a professional to have the adequate knowledge 

of oral health and pathologies to be able to recognise the early oral manifestations of 

for Burkitt Lymphoma. This not only allows for more effective treatment but 

ultimately allows for a better prognosis for the patient. Another important 

responsibility of the dentist as a professional is to educate their patients on oral 

health, care and risk factors and to encourage their patients to seek help and advice 

when they suspect any problems. The dentist should also wherever possible try and 

encourage as far as possible the patients to follow their treatment schedules and go 

to regular check-ups. Ultimately from a professional view it is the dentists’ 

responsibility to provide the patient with the best possible care under the given 

circumstances.  

6.3 Government social responsibility 
 

It should fall within the responsibility of the government to provide the facilities and 

resources necessary to treat patients suffering from Burkitt Lymphoma. They should 

also be responsible for providing where-ever possible the healthcare facilities 

necessary to not only treat but also to diagnose BL. It is also their responsibility in 

countries within the malaria belt to do as much as possible to prevent the spread of 

malaria infections. They should also be responsible for education and prevention 

programs of preventable infections such as HIV through providing contraceptives and 

education related to the prevention of such infections.  
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