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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 | 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/8g24 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 rapida proliferacién
descrito por primera vez en 1958 por el Dr. Denis Burkitt y algunos autores lo describen
como el tumor humano de mds rapido crecimiento. Hay tres formas clinicas; Esporadico,

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 diagnéstico oral de LB, investigando el tratamiento de la neoplasia maligna

en la cavidad oral y comparando las tasas de la misma durante los ultimos 20 afios.

Metodologia:
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, Fisiopatologia, Evolucidn de, Estudios de caso de, Revisiones, Clasificacion. La
revisidn bibliografica se centra en la literatura publicada en los ultimos 10 afos (de 2010

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

Resultados:
El tipo de LB que produce afectacién oral con mayor frecuencia es la variedad endémica.
Clinicamente suele aparece en nifios de raza negra como una lesién exofitica de rapido

crecimiento en el angulo mandibular. Se relaciona con la infeccién por VEB y plasmodium



falciparum. Existe un fuerte vinculo con la translocacion equilibrada del locus MYC / 8q24
gque da como resultado la sobreexpresion del oncogén C-MYC con presentacién
histoldgica con la apariencia de cielo estrellado de diagndstico. 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 ultimos 20 afios,
a medida que se han encontrado mejores métodos de diagndstico y, lamentablemente,
tasas mads altas de malaria, la tasa parece estar aumentando en algunas dareas. 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;

e Sporadic Burkitt lymphoma
¢ Immunodeficiency-related Burkitt lymphoma

e Endemic Burkitt lymphoma.



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).



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).



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)



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).

Malaria, countries or areas at risk of transmission, 2010

B Courtries o areas where malaria transmission occurs
Countries or areas with heited risk of malara transmiasion
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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

5



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

Figure 5 (Right): Translocation 8,14 (q24,q11) G-banding (left) and R-Banding (right) (51).



Conversely there have been some associations between JH and DH recombination

which have been identified at 14932, which presents with some distant 5 c-myc

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

a Sy and Sa recombination identified at 14932, with near 5 or intronic c-myc

recombination at 8g24. 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

Epidemiology

Clinical
Presentation

Geographic
regions

Ig region
involved

EBV association

Endemic BL (eBL)

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

-Facial skeleton (50%).

-CNS (33%).
-Other organs also
affected.

-Malaria belt.

-Ig heavy chain joining
region.

(early B-cell)

100%

Sporadic BL (sBL)

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

-Abdominal, ileo-coecal
(80%).

-Bone marrow (20%).
-Other organs also
affected.

-Worldwide

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

30%

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

HIV associated BL

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

-Organ and nodal
presentation.

-In endemic HIV areas
in Africa

30-50%



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)(924;932) (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 11923.3 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).

Characteristics

Age at
presentation

Pathogenesis

Growth rate
Stage
Bone marrow

involvement

CNS involvement

EBV

MYC
translocation

DLBCL

Usually older but can
occur at any age.

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

Rapid.

Even distribution, 50%
stage 1 or 2.

Uncommon, often
terminal.

Unusual

Uncommon in the
absence of
immunodeficiency or
age-related
senescence.
Uncommon, usually a
secondary event
associated with a
complex karyotype

BL

Children, young adults.

GCB derived.

Extremely rapid, Ki67
approaching 100%.

Usually high stage.

Common

Leptomeningeal disease

common at

presentation in children

and adults.

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

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

BLU
Older adults.

GCB derived.

Extremely rapid but
usually less than 100%

Usually advanced II/IV

Common

Common

Negative

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

Table 2: Differences between Burkitt Lymphoma, B-cell ymphoma unclassifiable (BLU) and within a diffuse large
B-cell lymphoma (DLBCL). (22)



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).

. Stagingsystemsused in Burkittlymphoma |

Stage |
Stage Il
Stage IIR
Stage Il
Stage llIA
Stage IlIB
Stage IV
Favourable

Murphy system
Single nodal or extra-nodal
site

excluding mediastinum or
abdomen
Two or more nodal areas on
one side of diaphragm

Completely resected intra-
abdominal disease

Two or more nodal areas on
opposite sides of the
diaphragm

or

Primary intrathoracic
tumour

Paraspinal or epidural
tumours

Extensive intra-abdominal
disease

Localized non resectable
abdominal disease
Widespread multiorgan
intra-abdominal disease
Central nervous system or
bone marrow involvement

Stage l or lIR

Ann Arbor system
Single nodal or extra-nodal site

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 (lIE)

Two or more nodal areas on opposite sides of the

diaphragm which may include/involvement of the

spleen (llls)

or localized involvement of an extranodal site (IIIE)

Diffuse or disseminated involvement of one or more
extra-lymphatic sites

Two single extra-nodal tumours on opposite sides of
diaphragm

AlsoA + Bdepending on symptoms

Stage |IA and IIA

Stage |, Il and llI

Table 3: Comparison between the Murphy and Ann Arbour systems for grading BL.
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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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2.0bjectives:

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

common oral manifestations of Burkitt Lymphoma.

Secondary Objectives:

e Describe carcinogenic process in endemic BL
e Review possible ways for oral BL diagnosis
e Update oral BL therapy in the XXI century

e Compare BL rates in last 20 years

15
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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.

e -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.

e 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

e |ntroduction: 27 References

e What is Burkitt Lymphoma

e Types of Burkitt Lymphoma

e Differential Diagnosis of Burkitt Lymphoma.
e Clinical Manifestations

e Staging

Discussion of results: 24 References

e Burkitt lymphoma inside oral cavity
e Clinical manifestations

e Differential diagnosis

e Therapy and prognosis
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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

presentininfants 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. a) Ameloblastoma (Peripheral, Unicystic,
b) Fibro-osseous lesions. Solid, Multicystic)
c) Myxoma b) Adenomatoid odontogenic tumor

c) Calcifying epithelial odontogenic tumor

Il. Hematopoietic and reticuloendothelial II. Mesodermal tumors

tumors.
a) Langerhans cell histiocytosis a)Cementoma
b) Burkitt’s lymphoma b)Periapical cemental dysplasia
c)Lymphoma c)Cementifying fibroma

d)Cementoblastoma

e)Odontogenic fibroma

lll. Neurogenic tumors. lll. Mixed tumors
a) Neurofibroma a)Ameloblastic fibroma
b) Neurilemmoma b) Odontoma
c) Neuroma

d) Ganglioneuroma
e) Neuroblastoma
f) Melanotic neuroectodermal tumor
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)

Children Adults Elderly
(0} RS (o} RS (0} 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

Gl 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

Il 94.6 94.7 61.3 63.5 20.4 27.5

11 92 92 49.2 51.1 18.5 26.4

v 84.7 84.8 38.2 39.7 16.1 20.7

Unknown 86.4 86.5 321 33.2 18.3 22.9

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

Table 5: Survival rates in BL (42).
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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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. Conclusions

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

The most common oral manifestations seen in patients are large, destructive and rapidly
growing exophytic lesions in the oral cavity.

These lesions often present with large radio lucid areas in the mandible of young children.
Its origin in Endemic BL is related with EBV and plasmodium falciparum infection.

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.

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.

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

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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Burkitt's lymphoma

Eliznbeth b Milyosus, Rossman Recfioed, Beserl Grffie, Refert Newton, Geahan [ocksen, Geatta Menon, Christios | Harrison, Trim ko,

Sirmioan Bade)

Burkitt's lymiphoma is a highly aggressive B-cell non-Hodghin lymphama and is the fastest growing human mmour,
The disease is associated with Epstein-Bary virus and was one of the first tamours shown to have a chiromosomal
translocation that activabes an oncogene (e-MTC), Burkitt's lymphoma is the most common childheod cancer in arcas
where malaria is holoendemic, The incidence is very high in immunesuppressed patients in non-endemic areas,
cepecially when associated with HIV infection, Outcome with intensive chemotherapy has improved and is now
excellent in children, but the prognosis is poor in elderly adults, The success of intensive treatment relies on good
supportive care, The therapy offered in oncolegy units in bew-income countries is not as aggressive as in centres in
high-income countries and outcomes ane less sucoessfol, Adjuvant monoclonal antibody therapy with rituximahb
shows promise for improved outcomes and reduced toxic effects in the fubure,

Introduction and history
Burkitt's lymphoma has had an important rele in the
understanding of tumorigenesis, It was the first human
tmour o be asseciated with a virus,' one of the first
mours shown te have a chromasomal translecation
that sctivates an oncogene,” and the first lymphema
reporbed to be associated with HIV infection.' Burkitt's
Iymiphoma i= the fastest growing human meur, with a
cell doubling tine of 2448 h, and was the frst childheod
turmonar o respond to chemotherapy alome,* It is the most
commen childhood cancer in areas where malaria is
heloendemic—eg. equatorial Africa. Brazil, and Papua
Mew Guinea” The so-called Burkitt's lymiphoma belt
stretches acrass central Africa 15 either side of the
equator where the climate is hot and wet [more than
50 cm annual rainfall). The epidemiological maps of
malaria and Burkitt's hmphama overlap,™

Early in the 2th century, Sir Albert Cook, a missionary
doctor in Uganda, and other medical staff working in
west, cast, and central Afvica noted the high frequency of
jaw tamours and childhood lymphomas*® In 1958,
Denis Burkitt, an Irish surgeon working in Uganda,
reported cases of chilkdren presenting with rapidly
grawing jaw or abdeminal tumours.” Burkitt suggested
that these turmeurs were round-cell sarcoma. However,
in 1960 George OFConnor, & pathologist, concluded that
the cancer was of lymphoma lineage" In 1964, three
viralogists, Michae] Anthory Epstein, Yvonne Barr, and
Bert Achong identified viral particles in the tumour
tizgue; this virus bocame known as Epstein-Barr virus
[EBV) Meanwhile, Burkitt travelled thraugh eastern and
central Africa to map the tamour spread and found
records of affected children in all the malarial areas of
the region," These assodiations with malara and EBY
heave inspired research throwghout the woerld (Egure 1),

Classification

The WHO dassification of Burkitt's hoophorna de-
scribes thees climical variants: endemic, sporadic (the
predorminant type found in men-malanal areasp, and
immunsdeficiency-related ™ These types are similar in

marphedogy, immunophenctype, and genetic featunes.

44

The endemic variant is asseciated with malaria endermicity
and EBY is found in almaost all cases. The speradic fype
coours mainly  throughout  the rest of the  world
(predominantly Merth America and Europe), with no
special climatic or geographical links, and is rarely
associabed with EBY infectien, 1-2% of sdult lymphemas
and M—40% of childhood non-Hoedgkin lymphemas in
Europe and Morth America are sporadic-type  Burkitt's
lymipheoma,® The immunodeficiency-related tvpe s seen
st often in patients with HIV infection and less than
A% of LS and Buropean cases are associated with EBY,
Before the advent of antitetrovital therapy in Morth
Armerica the diserder was 1000 times more common in
HMN-positive peaple than in uninfected  individuals, ™
Imimanedeficiency-related  Buritt's hmphoma is more
commen when the CD4 T-cell count is greater than
200 per pL fearly in the progression of HIY infection). The
association of HIV with Burkit's lrmphoma is meat &= cdear
in the endemic ferm.® The risk of BL increases 440 5 vears
after organ transplantation, but this risk is much less than
that asseciated with HIV infection.”

Epidemiology

The distributien of endemic Burkitts lymphema acress
Africa and Papua Mew Guinea corresporads to areas of
hedsendemic malaria and the carly soquisifion of EBY," ="
The annual incidence has been estimated at 40-50 per
trillicn children youmnger than 18 vears." In these high-risk
areas endemic Burkitt's lwmphama comprises about half
of all chilhosd cancer diagneses and up to 9% of

Search strategy and sebection criteria

Wi searched foe articles in English on Medline and Embase
with this search terns “Buekitt henphoma”™ and "Burkitts
Iymphorna”, ogetherwith the terns “paediatric’, "pediatic”,
“childrerr, “sdult”, “sporadic”, “epidemialogy”, oo factar”,
HIV, “rnaliris”, "EBY", "patholog”. “immunakagy’,
“treatraent”, and “outoome”. We gk searched the neference
lists aof antiches icdenbifiesd by this sarstegy. W did not Bnit
ol ess by el 5o a5 b0 provide historical contest,

wrw thefanoet com Vol 375 Waech 31, 30932
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A SARCOMA INVOLVING THE JAWS IN AFRICAN CHILDREN
By DENIS BURKITT

FROM THE DEFARTMENT OF SURGENY, MAKERERE COLLEGE MEDICAL SCHOOL, AND MULAGD HOSPITAL, EAMPALA, UGANDA

MALIGNANT tumours of the jaws in children, primlrx
or secondary, are generally regarded as rare.
sarcoma involving the jaws in African children has
recently come to be recognized at Mulago Hospital
as a distinctive clinical condition and certainly the
commonest malignancy of childhood.

Thirty-eight patients with this sarcoma in the
jaws have been seen during the past 7 years; 32 of
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them were seen at Mulago Hospital and 6 at district
hospitals. The tumour was diagnosed clinically in
a further ¥ children, but these have not been included
in this series owing to lack of histological confirma-
tion.

Records of only 3 cases of this type of jaw sarcoma
in children have been traced in the literature
(Christiansen, 1938; Salmon and Darlington, 1944;
Burford, Ackerman, and Robinson, 1944). Gelfand
(1957) published an illustration of a sarcoma of the
jaw in an African child without clinical details,

GEOGRAPHICAL DISTRIBUTION

Patients have not been limited to any particular
area in Uganda, and have represented 11 different
tribes. This sarcoma has also been observed in
Kenya (Clifford, 1958), Tanganyika (Morris, 1958;
Blackman, 1958), Migeria (Thomas, 1958), the
Belgian Congo (Thijs, 1958}, and Southern Rhodesia
{Gelfand, 1957). I’mmts with this syndrome have
not yet been recognized in Johannesburg (Oettlé,
1958), Khartoum (Taylor, 1958), Lusaka ({Buck,
1958), or Lourengo Marques (Prates, 1948).

CLINICAL FEATURES

These patients were from 2 to 14 years of age,
30 being berween the ages of 2 and 7 vears (Fig. 246).

In most cases the tumour started in the region of
the alveolar process of a maxilla (Fig. 247) or the
mandible (Fig. 249). Loosening of the deciduous
molars was often the first symptom, the teeth in the
involved area soon becoming embedded in tumour
tissue only, and losing their insertion in bone,
next stage was irrcgular displacement of the teeth
prior to their falling out. The tumour grew rapidly,

Fra. 247 -=Sarcoms involving the left manills and arbsing
in relation wo the weeth. Case 1, taken 2 months afier onsel
of symptoms.

grossly distorting the face. In only one patient
{Case 20) did it ulcerate through the skin. ema
of the evelids and chemosis of the conjunctive
indicated invasion of the orbit, and if the patient
survived the eyve became proptosed and finally
destroyed. Less commonly the tumour presented as
a swelling high in the maxilla with early invasion of
the orbit {Fig. 248). Pain was not usually as severe
as would have been expected from the appearance of
the tumour, Within two or three months of onset of
symptoms their relatives removed the majority of
the children from hospital in a moribund condition.

Unless secondary infection occurred, which was
not usual, the regional lymph-nodes were not
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ooCurring b young aduins 35 being HIY posiive,

In fact, BL his fregueently Been repefied 45 &
omiminn niegHes in BV smfoeal pationts,”
although it i= noi knewn why BL is = common in
HIY and not in otker formes of immunodepres:
slon, These lvmphoisas. which are now beter
listed as “AlDS elited BLY. ususlly deplay aiv
alivation of <-myd by chromosine Irasvdeda-
tions thai sk siructural similamtics o those
botinad In patlemis with s poradic BL." Monoholess,
miasl AIDS rekiled Els in Weslerm counieess e
ERY negative,'” wheseas i Alvica hey  do
simmghy axsociated with EBVY

The tems Burkii-like (BL-like ) lvmphoma has
been commonly applied e those iumours thal
have morphwological features inlcrmsediace e
Preeen lange cell lvmplssa sweills castrehlasli or
immumchla=tic fratures and typical L The
revised Furopean—American lvenpboma o assifi-
catlomn glves EL: N ke lpmphoma prosbemnal s,
lediviingg e differencial didggnosis Betivien BL did
lilfuse  large B ol Bymphoma (DLACL)
unresahed ' The nnonlegisis recommended tha
the cavegory of BL-llke hmplwoma be reserved lor
parmecars 1o be iremed “ ke Buekio lymphoma ™ A
reveml Sludy by the soullives] cessslogy gioag
cncluded thal BL-Hke lymphoma can be seeog-
nised by it combined morphology and phena-
rrpkcal Beatures amed than v represemits & Bigh

Abbrwsiofions: B, BurkiH v rephoma; DIBCL S

kg B cal + B3N, Epuisi reflcar winee; HIW,
hnnr.’g. hnmﬁﬂdllrfm -.1-.:..,'-:!!:._ sinchiosom; WHO,
Ward Haalh Crgoniuszs

wbuddoa & perarug wend Ag Lzoe b few wo aooo ko dalcdiy woy pepeoiuman 00 WER LU0 81T aE dalag Lo e peusand S o ues r
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CASE REPORT

Intra-oral HIV-associated Burkitt's lymphoma
with mandible involvement
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KEYWORDS Summary  Although Burkitt's lymphoma (BL) of the oral cavity is very uncommeon
Burkitt"s lymphoma; in human immunodefciency virus (HIV)-infected patients, its ocowrence is high-
HI¥; lighted as one of the earliest clinical manifestations, This report deals with the first
Oral ptourrence of intra-oral HIV-associated BL with plasmacytoid differentiation and

mandibular invalvement, It also serdes 1o illustrate the importance of histolegical
and immunohistochemical analyses of oral lesions 1o indicate the possibility of
HIV-infection,

£ 2005 Elsevier Lud. All rights resenasd,

Intraduction involvemnent, It alse serves to illustrate the impor-
tance of histological and immunohistochemical

In the most recent World Health Organization analyses of aral lesions to indicate the possibility

(WHO) classification, Burkitt's lymphoma (BL) is  ©f HIV-infection,

separated into three clinical variants: endemic

BL, mon-endemic BL, and human immunodeficiency

wirus [HIV)-associated BL." Additionally, three sub-

types of HIV-associated BL have been suggested by  CAS5e report

the WHO:" classic BL, BL with plasmacytoid differ-

entiation and atypical BL. This report has docu- A 2B-year-old Chinese man presented with a 4-

mented an intra-oral case of HIV-associated BL  week history of a painful swelling on his right cheek

with plasmacytoid differentiation and mandibular (Fig. 1A). The patient did mot have any known drug
allergles, and had a history of cigarette smoking,

" Carresponding author_ Tel.: <886 7 312 11015229 fax: -ga6  2icohol consumption, and betel-quid chewing. No

7 321 0617, other significant previous medical history was

E-maf! address: kD2ES@msZ2. hiret.net {L.-M. Lin). noted apart from gastric disease and a recent

174124095 - see fromt matter & 2005 Elsevier Ltd. All rights reserved.
daiz 10,1016/ j.ooe, D05 06.011
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Burkitt lymphoma of the oral cavity
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CASE REPORT

A 26-year-cld female was referred to the Masmatology
Unit at Tygerberg Hospital for further management of a
rapidy expanding and larpe submandbuly mass which
an fne needle aspiraton was suggestve of iymphoma
Figre 7). Five morths earier she had been diagnosed
with pumanary tubercuboss and was confrmad 1o ba
HIV positive with a CO4 court of 17. She was placed on
anti-ratreraral (ARY) and antitubercucus theragry the ARV
therapy included efavirenz, emtrictabine and tencivr)
Her CD4 courn, at the tme of the curert corsultabon
was 204 ard the viral bad was suppressed. Lumbar
puncture was namal Sigrificant clnical fndings were

Figere 1 The pabrd pesirisdd WS 4 swiing I 9 gt dorunitube
g S0 wheo Nt teriud afech Mde ikl waroradon sy G
Dof gy Yk, o rinerd eacodn e 08 Bacs rTens () Lw e

I B Momsbeum: S0, MOMIL FOAMAEAL Dneeon of Ond
Pathcogy Fataty of Derdary Ussersty of e Weaten Cips;
Madorad Hadh Latordiny Sarvoes, hpetieg Howpds

£ NMchamed VECHE, MVWcAng' Attt Divieon of Angromecy
Pohoogy Gelertoech Unbaesry: Noony Haxht Laboomsory
Savicos, Tugertesy Hoepiiol

3 F Bassat METHE, FCAIaen. MAX Daison of Cascal
Haormasotogy, Depanmwnt of Modkane, Faculty of Hodn Boerces,
ENTOLCh Uiy

4 WP Dreyer: 808 MUgOwy, M0, FOOSAOAST Drvmen of Orad
Nockcrw srdd Perockrtes, Facady of Dwrtdry, Urevessty of
Viatem Cipe; Prxolmace Crrectun. Selrtooach Unsarsty

Carreaponding avthor
WP Deayer:
PO fice 1282, Saxigebeks, (37X 1 rmad windoin ac.m
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ACRONYMS

AR Antietioveal

FAsH: P i S Mk

v Hurran msmunodeficency wis
CNs: Certral nensous systom

cr Computenzed tomography
EBV: Epstoin Bary Vins

a larga right submandbur mass and fght carvical and
axlary lymphadanopathy. The sthmandbula mass was
ramoned and suiimittad for hsgical @amnaton

forrogencas el rre o Cormatarry 0 OO ecn

Macrascopic sxamination revealed a 62 gram, homo-
gencus trm whssh-yelkraish mass with argas of myxod
cansstency, Tha 828 of tha mass was 100 x 30 x 50 mm
ant, an cross section, neither Nacrosts Nor haemanhags
was sean (Flgure 21 Microscopic examingtion showed
that the lBslon was lymphakd in nature with refativaly
moromorphic cals with bisa cytoplasm and  nuciel
that cortanad 3-5 nuckeol, High meotic ard apoplatic
acthity wera 500 as wal as e pesance of prominent
scaftered tngbke body macrophages (8, Macrophages
oantaining phagosyt@ad. apoptotic CHks In vanous statas
of degradgation: “tingbie” meaning stainabie) (Figuras 3
and 4). A pandd of immunchistochamical markers was
dona 10 type tha hmphoma (Figurs 5 and ). Tha cals
WHa posive for tha folkraing markars: COAS fieukncyta
CAMMon arkoen, corfirming the lymphokd naturs of tha
nacplasmy; the B-csll antigen, CDZD icorfirming that the
lymphoma is of B-call origink and garminal cantra 8.0l



Intraoral HIV-associated Burkitt’s lymphoma: a rare case report with
special emphasis on differential diagnosis

Mamata Kamat', Uma Datar', Sampada Kanitkar®, Sanjay Byakodi®
Dieperrtmgsts e Oend Patherdopy & Microbiolagye and 'Ovad & Maxillofciad Sogery, Sharon Fidhpeatis (Devmmed i be Dniversitg)
Dl ol cvnied Hevpired, ' Priiveare Cliic, Sangli, fndir

Abstract i Korean Assoc Oral Maxillofac Surg 2019, 45:225-2245)

Individuals with human inemunodeficiency vines (HIV) infection present with wmigeee intraom| mandfestaions of vimous neoplasms, [nirmorml HIV-
nssociied Burde's |ymphoma is o mre presematon, especially in patients of Indian origin and may present as an inital sign of HIV, The ohjective of
s papeer is i repont o omare crse of Burkie's ymphoma w e HIV-positive Indian patient slong with o specinl emphasis on differential dingeces. A
Jyear-okd Indinn female presented with a solitary, well-defined, exophyiic mess exiending omieroposieriorty and bucealingually from ghe: 35th 10 38ih
regiors with o evidence of intmassenus extension. An incisional hiopsy wis performed, and hisopathology shosed sheets of neoplastic lymphoid
cedls with mumerous tingihle hody macrophages with clear cyioplesm, presenting n stamy sky nppesmmce, sugpestng & dimgnoses of BL. The sumar
cedls were pasitive for CTH, COA0, c-mye, ond Fpetein-Bar vines, with a nearly 1000 Ki-6T proliferative index. The patient tested pasitive for HIV,

This repont indicates the impamance of immwnehistoc hervical analysis o differentinge Barkin's rmphoma from other sienilar lesions like diffuse large

-

B-cedl lymphoma. Theeough know badge of the climical |
Burkitr's lvmiphoma is essential mmong clinicians ond pathologists.

histopathodogy, and immunoprodile of inirapral HIV-associaied

Key words: Aguired snmunadeficiency synidrome, Burkiit [ymphoema, Gingiva, HIV, Ol cavity
[oaper subwmitted 2077, 12, 26 ¢ revised 2078, 3. 16 Facoapded 2078, 2 22

[ Introduction

Mon-Hodgkin's lymphoma (MHL) s one of the most com-
mon acguired immunedeficiency syndrome (ATDS -defining
neoplasms, accounting for one-third of A1DS-reloted malig-
nancics . Burkiti's lymphoma (BL) is an uncomman highly
agpressive B-cell NHL, first described by Dr. Denmis Burkitt
in 1958, BL has the highest proliferation rate of any human
neoplusm, with o possible doubling time of 24 hours', Three
forms of BL kave been described by World Health Organiza-
tion {WHO: 1) Endemic, 21 sporadic, and 3) immunode-

Muwiate Kamar

Depariment of ra! Podhology & Micrebiolegy, Bhorail Fidvapeerk
fDvemed b be Uiiversind Deaad’ College and Haspival, Savgli 410840048,
i

TEL: M-S0 INA777 FAX: AW-253-2300 324

E-mail: kmameséalilyofoee. o

CRCTIY: Bt Sancial g MMM 6753 1Y

B Thiv ix aw openavewes arficle drteibatrd swdire the feron of dhe Creodive
oy Adtribaiinn New-Comerercial Licamae flip: Semvativeg oo, orge
fvvmsincTre-ne U, which ity smrecheichkead oan-covmoeencial s, oiiribaino,
st repurkuriio o ey rveken, el dee oripieal sk s el citea
Tl © 200V Tie Konedar disockaio af D! arid okl Saaganis. A8
P A

ficiency-associated”, BL exhibits an elevated incidence in
immunocompromised paticnts, especially those with human
mmrmunedeticiensy vires (HIV ) mfection, sceounting for 2.4%
to 20% of HIV-mssociated NHLs™. Exira nodal sites particu-
larly i the abdomen and lymph mode are the most common
sites for HIV-associated BL, and iniraoral lesions are very
uncommen” ™. This subtype is comsidered one of the primary
imitial conditions indicating an underlying HIV infection”.
Therefore, we report & case of HIV-pssocited BL presenting
as an intraoral mass in a formale Indian patient.

Il. Case Report

A 30-vear-old female reported to our institution with a
chief complaint of an asymptomatic, gradually enlarging
grovwth in the lower left back region of the jaw for 4 months.
The patient ded not reveal any significent medical history or
drug allergics. Extraoral cxamination revealed facial asyvim-
mietry caused by a soft, painless swelling of the left cheek, An
enlarged left submandibular lymph nede was noted. Indraoral
examination showed a solitary, well-defined, sessile, exo-

25
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Gene expression analysis uncovers similarity and differences among

Burkitt lymphoma subtypes
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Burkitt lymphoma (BL) is classified into
3 glinical subsets: endemic, sporadic, and
immunodeficiency-associated BL. So far,
possible differences in their gene expres-
sion profiles (GEPs) have not been inves-
tigated. We studied GEPs of BL subtypes,
other Becell lymphomas, and B lympho-
ayles; first, we found that BL is a unique
mlecular entity, distinct from other
B=cell malignancies. Indeed, by unsuper:
vised analysis all BLs clearly clustersd
apart of other |ymphomas. Second, we

found that BL subtypes presented slight
differences in GEPs. Particularly, they
differed for genes invalwved in cell oyole
controd, B-cell receptor signaling, and
tumor necrosis factormeclear factor kB
pathways. Notably, by reverse engineer-
ing, we found that endemic and sporadic
BLs diverged for genes dependent on
RELZ2 motivity. Furthermore, we found that
all BLs wene intimately related to gesmi-
nal cenfer cells, differing from them for
mcdecules involved in cell prodiferation,

immune response, and signal transduc-
Hnn Fhlllj.. 1o validate GEPF, we applied

hemistry to a large panel of
cases and showed that ABLZ can cooper-
ate with M¥C in inducing a neoplastic
phenotype in vitro and in wiva. In conolu-
sion, our study provided substantial ins
sights an the pathobiclogy of Bls, by
offering novel evidences that may be rel-
ovant for its classification and possibly
future treatment. (Elood. 20017;117(13):
3596-3608)

Introduction

RBarkin Iymphama (BL1 s listed in the Wiorld Health Organization
{WHO) classificntion of lymphaoid tamors as o single genetic and
marpholegic entity with variahle clinical presengation.' In partice-
lnr, the WHO classificntion recognizes 3 clinical subsets of BL:
endemic (eBL), sporndic (sBLYL ad immunedefciency-assocised
(ID-BL). Each nffects differend populations and can present widh
different features,

The erdemic farm is overall the commanest type, heing the
maed frecuent childhaod cancer in eguatorial Africn, ™ eBL i
almest invarinbly nssecinted with Epstein-Borr vins (ERV ) infiec-
tian, alihoagh local environmenial foxics (ie. Egiarbia simealliy
and coanfection with arbovirus or, specially. malaria also appear i
e imyporiand for its paibegenesis, ™

sBL is the mast commenly recorded formin the United States
and Borope, As opposed o eBL, only — 3% of coses ane
associated with ERV?

Immunadeficiency-nssocinted BL occurs more commenly in
patients infected with HIWV (HIV-BL) ard rarely in patients whi
have umdergons orgon transplanisiion.” Iniriguingly, becanse
HIY-BL can cocur in patiends with relatively high CO4 coants,
immunnasppression per s is ot safficient woesplain the rela-
tively high prevalence of BL in this seming."'" On clinical ground.
ihe: link betwesn EBY and HIV-BL is bess clear than for L1515

O the basis of mawphology, phenatype, and genetics, BL is
carrently reganded a5 a gesmanal center (GO —derved neoplasm.!
Neverheless, neeonding to the somatic hypermutation (SH) pat-
terns and the expression of specifie EBV-related molecules, in il
WHO classification a different arigin for the erdemic and sporadic
farms has been suggested -1

Al genetics, BL molecular hallmask i3 the ectopic exprission of
the MY oncogene, because of reciprocal chromsasomal translocs-
nons, pustaposing MYC o the immanoglobulin heavy  clesin
(NGHE ) locus [(08;14g28:0321] or the & or A light chain loci
[ REp 1 20240 and WE2IHG240 11 L respectively . Interestingly.
differemces i the break point on chromosome |4 for the ransloca-
ton of MO 10 the MGHE locus, a5 well a3 in e muation patiem
af the 5 -region of MFT, have been recorded hetween BRI and
ABL I addition, although all BLa bave sinalas phenonype and
M¥FC manslocation, it hos been argued that the 3 subiypes moy hove
different patlogeneic msechanisns, D panbcular, because of il
peculiar nssociation patterns, o role far EBY has been proposed. '
Howewer, there 3 @il o satsfactony explanstion of whetber and
how ERV participates in the pathogenesis of BlLs, and it is probahle
theat differemt for multiple) enyvirenmental exposures may converge
in @ oommon pathogenetic mechanism

Submitled August 12 2010; accepisd December 21, 210 Prepublshed onlne as
Boca First Ecition papes. Janusny 18, 2007; DO 1001 182 bioon- 201 0-08-300 556,

'P.PF and G.0.F. ponimibuted edually bo this sludy.

F3.AF and L L contnbuled aqualy b Fes sludy
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LYMPHOMA

AREERARCH*FOUNDATION

Getting the Facts

Helplime: (B0O
helplined

Burkitt Lymphoma

Owerview

Lymphoma is the mast commen blood cances. The main formrs. of
Iymphoma are classfied as Hodglon lymphoma (ML) or non- Hodgiin
Iymphoma (MHL), which inchades several B-csll mphomas and
T-cell ymphomas. Lywnphoma occurs: when cells of e immune
mysterm called lwmphooytes, & typs of whiss blood cell, grow and
muttipty uncomoliably. Cancercus iymphocyles can ravel to many
parts of the body, Including e mph nodes, spleen, bons marow,
Bicod, o ather organs, and form a mass called a tumaor,

MHL i hirosly et s B-oal hyivphomes of T-call lmphimas
B-call lymghamas devakap fom abnormal B calls and aecound for
92 parcant of all MHLS, T-call lpmphomas desalop Trom aonammal
T calls and aocoun for about 7 parcant of all WHLs, NHL may aiso
B claecaifiead a3 indaderd! (skne-groming] ar aggrassive Tasl-grwing]

Buriott iwmphoma is a rare but ighly aggresswve B-osll NHL that
= a form af mature B-cel lymphoma, In addition % cormmanly
afiectng the lymph nodes, this dissase may affsct the jw. cenlral
nanvous sysiem, bowsl kdneys, ovariss, or other organs. There
are three main types of Burkitt lymphoma: endemic, sporadic, and
immurcdesficiency-relsted. Endemic Burkilt lymphoma is the most
o of thee thres forms, criginating in Afnca, whare it is st the
mast comman chidhood cancer; endermic Burkitt lymphoma is rere
outside of Adrica. Sporadic Burkil lymphoma ooours thnoughoos the
ward. The immunodefidency-relaied vanety of Burkitt ymphoma =
masticomman inpeaple with human immunodeficency vinsacquired
immurcdeficiency syndrome [FRI&IDS) immunodeficency-relaied
Burkidf ymphoma can ako ooour in patients who have inherdled
mmure deficiences or those who Bake  immunosuppressee
madications ko prevent rejection afier organ transplant. The Epsiein:
Barr wirus ([EBY) has been shown o be linked o the development of
Burfitt ympihama; the greaiest assodation beteren EEY and Burkitt
Iymphoma is seen with the endemic form.

Thia sparacke Famm saan in the Uniled S1ales AcCccunts Tor sl one
parcant af B-cell WHLS, The mast camman sile of andamic disesss s
o jorw Torsporadic andi defigncy Burkittly:
andominad umer is ihe mest comman sile of disRase aocumence
Burkith ymphomsa may sgeaad b0 the caniral narmus syslam (DNS;
i, beain and spinal cond). Al Sagn0sE, & EETgle of canstenaminal
Buid rasy b takan 10 detcrming il Tha denats has apresd o tha CHNE

Transiocation of the MYC gene is a halmark of Burkit lymphoma,
making this an important finding for diagnosis.of the diseese; howeser,
abnanralites in fis gere ane found in other aggresses maturs B-osl
Iymphomas as well infact, in aduks, Burkit lymphoma s sometmes
cifficukt to distinguizh from d#fuse lange B-cel ymphoma (DLBCL)—
anathar aggressive mature B-cell ympboma thal 5 a much moee
comman farm of MHL. Acoralely diagnosing Burkilt mphoma =
criical becauss Burktt mphomrs and DLBCL ars realed diffsmenthy.
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Patierts with Burkitt ymphama may esperisnce umar lysis syndromae,
a condition that occurs when umor cels release their comems nbo
the bloodstream. Symploms of tumar lysis syndmome may indude
naussa and vomitng, shorfness al breath, rreguar heartbeat,
ciouding of the urine, ksthargy. or it discomior. This condition can
ocour sponlanecusly or after patients have received chemaothenapy,
and il can be wery sericus. Tumor lysis syndrome can cause kidney
damage, rmeguiar heafbeal, seioures, loss of muscle control, and
N soms cases death. Mowever, Tes cond Bon can bs managed with
mcreazed Auids and supportive medicaions i allopurinal (Adoprom,
Lopurin, Fylaprim| ar rasburicase (Ebek].

Treatment Options

Bacass Burkinl lymphama is exiremely saoorassive. diagnasis of
Ihis dizsasa ia aquantly 8 madcal emamency, faganng ungent
hipspiaization ard rapid instidion of tharsgry, Howear, Bkl
tymphoma is aflen very meponsive fo Tha curmently meommandad
inferivia combination chamotharspy regimens, and cure miles for
thiz dizeass ramain high. Treatment cplions are determingd Dasad
o |ow- waraus high-risk slEls. CHE insobamant &0 disgnasis i
rengnizes a5 e sioneest sisk Tactor for reianss [diseasn Ml
aftar traaimanty; tharefire, r ded irgadreen regimens for
patiants who am & a fighar risk of recurmence includa reaimant bo
prcieact e RS, which mary Ba ghoan efmthacsly Jirecied ino ihe
sginal i)

The combination of agents used for low- wasus high-nss dissase
= similar, bul high-risk pabemis ars gren accdibonal reaiment. AR
of b treabmenis used ane very niensie, wsing high doses of o
drugs geeen very frequently; however. most af the freatments. are of
shart duration. The moncclonal anabody uximab {Rituean) may be
added 10 any of thass regrmers. Spaofic tregtment aptons far adubs
mclude the repmens descnbed befow and on the nexl page.

* The Dose-Adiysied EPOCH regimen indudes. eloposide
{Etopophos, Toposar, \ePe=id). prednisons, sincristine
{0rcoyin, Vincassrl, cyclophosphamids, and doxonbion plus
riumimab: (Ribuman] and nérathecal methalresale for patenss
who are ot low risk and without CRS invobrement, or in high-
rizk palisms who ane not able o bolerals mone agoresmive
reatments.

= The HyperCW¥AD regimean ncludes cydophosphamide,
wincrmsting, doxombicn, and desamethesone allemaing
with high-dos= methalrexale and cytamabine [Cytosar| plus
riwmimab. This regimen indudes intrathecal $eapy and may
o= grn for @ longer duraton than e ather regimens listed
Fermin.
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Burkitt lymphoma (BL) 1s an aggressive non-Hodgkin B-cell lymphoma. The disease is associated with Epstein Barr

virus (EBV), human immunodeficiency virus (HIV), and chromosomal translocations that cause the overexpression of
oncogene c-myc. The World Health Organization (WHO) classifies BL into three clinical groups: endemac, sporadic
and immunodeficiency-related. The endemic form is linked to malaria and EBV. The immunodeficiency-related
variant 1s associated with HIV and to a lesser extent, organ transplantation. With intense chemotherapy treatment
disease prognosis 1s excellent in children but poor in adults. This activity illustrates the evaluation and management of

Burkitt lymphoma and reviews the role of the interprofessional team 1in treating patients with this condition.
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THE UPDATED WHO CLASSIFICATION OF HEMATOLOGICAL MALIGNANCIES

The 2016 revision of the World Health Organization classification of

Iymphoid neoplasms
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A revision of the nearly 8-year-old World
Health Organization classification of the
lymphoid necplasms and the accompa-
nying monogragh is being published. It
reflecls a consansus Amang Hﬂ'ﬂﬂp&-
thelogists, geneticists, and clinicians re-
garding beth updates to eurrent enlities
a5 well a8 the addition of a imited number

of new provisional entities. The revision
clarifies the diagnosis and management
of lesions al the very early stages of
Iymphomagenesis, relines the disgnostic
critéria for some sntities, details the
expanding gensticimalecular landscaps
of numeraus lymphoid neeplasms and
their elinical correlates, and refers lo

investigations leading o more targeted
therapeutic sirategies. The major changes
are reviewed with an emphasis on the
masl important ad in our und
standing thatl impgact our diagnost
approach, clical sapectations, and Mhera-
peulic sirategies for the lymphoid neo-

plasmes, [Bleod. 2016;1 27(20):2375-2300)

Introduction

The 2008 Warld Health Ovganization (WHO) classificstion of
hemastopoictic and lymphosd wmors and the assockated monozragh
represent the established guidelines for the diagnesis of malignant
Iymphomas; however, subsequently there have been major advimces
wiih significant clinieal and hiclogic implications,' A majorrevision is
therefore being published that will be on update of the cament fourth
edition and not & maly new fifth edition as there ane still other volumes
pending in the fourth aditicn of the WHOY tiemor monagraph series.
Becmuse it is considered & pant of the fourth edition, while some
pravisional entities will be prometed 1o definite entities and o small
number of new provisional entities added, there will be no new definite
entities,

A with the HHI and S classifications, an all-impartant Clinical
Aulvisory Commitiee meeting was held in 2014 o oblain the sdvice
ard consent of clinical hematologistsfoncologists and ather phy sicians
critital W the revision (supplemental Appemdix, available on the Biood
Web sibeh. Additional edional meetngs and consultations followed
beading by the upcaled classibcation (Tabkle 1.7 Allbough there an:
anly limied alterstsons in he clissilcalon oompaned with 2005,
thiz peviseed mosigraph wall incorporate a large body of information
published over the last 8 wears relating 1o existmg entites with
some important diagnesie, prognoatic, and therapeute implica-
tons, The classification maintalns the goals of helping w denuty
hrmagencons growps of well-defined entties amd facilicsing the
recegiition of uncommon discrses that require further clarification,*
Thiss mesnuseript will review the major areas in lymphoid. histocytic,

amd dendrite neoplasns where changes from the prioe edition ane
foreseen 4 waell & emphasize concepooal themes (Table 23,

Mature B-cell lymphoid neoplasms

A important € bemeend that pervades many parts oF the new monograph
cherives Trom an explosion of niw climcal, pathokezcal, amd genelic’
ikl diara conmce rming e s wald] B-oell™ pmmphomes, The oonoept
that teere are lymphoid prolaferations that we used w diagmose s oven
Tymnphacnid mecplasmes bt wlich are not consbdened as sach in 2006 will
b Furtheer emphasized. Among the sgpressive B-oell lymphomes, thene
are major changes that impact how these cases should be evaluaied and
diagmosed that have impomsnt thempeuts implications as well as being
af hiologic imeness.

Chranle lymphooytic leukemia'small lymphecytic lymphema
and monockonal B-cell lymphocytosis

The 2008 manegraph recognized moneckonal B-cell lymphocyinsis
(MBEL) ns the presence of monaclonal B-cell populations in the
peripheral bood (PR} od up o 5 = 15"/ either with the phenotype of
chiromic lymphocytic leakemia (CLLY atvpical CLL, ar non-CLL
(C57 ) B cells inthe absence of other lymphomitous features. Found
inup o | 2% of healthy imdividuals, in some it may be an extremely

Submitied December 31, 2018 accepisd Febrarny 9, 2016 Prepubished
oniine a5 Moo First Eoion paper. Mach 18, 2015 DO 101 182 blood-20016-
0 -G,

BLOOD, 10 MAY 30168 « YOLUME 127, HUMEER 210

Tree orline yerson of this artcie containg 8 data supplement.
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Abstract: Burkitt*s lvmphoma is a highly aggressive mature B-cell neoplasm consisting of
endemic, sporadic, and immunodeficiency-associated variants, sharing many morphologic and
immunophenotypic features. It is characterized by a high proliferation rate and propensity
for extranodal sites such as gastrointestinal tract and reproductive organs . Brief-duration,
high-intensity chemotherapy regimens including aggressive central nervous system
prophylaxis have had remarkable success in the treatment of this disease in the sporadic form,
with very high complete remission rate and overall survival in adults. Although Burkitt's
Ilvmphoma is exiremely chemosensitive, biologically targeted therapies should be developed,
because current treatment options are suboptimal for patients with poor prognostic features
or with relapsed disease,

Introduction: Burkiit's lymphoma (BL) is a small non-Hodgkin's lymphomas {MHL) in non-endemic
non-cleaved  cell  lyvmphoma  with a2 high  areas ™.
proliferation rate and characteristic  molecular These data have been recently update by a shedy
changez involving the c-MYC oncogene. It is @ sbout sporadic childhood BL incidence in United
climically  distinet amd aggressive  disease, that States during 1992-2003, reporting over this period
frequently involves exfranodal sites, such as the 296 cases of children 0-14 vears-old, accounting
gastrointestinal tract and the central nervous system for appromimately 30% of childhood NHL . The
(CMNS), 20 that it requires urgent treatment. distribution of the cases indicated an early age onset
In the WHO classification three clinical variants (3-5 wears) and a predominance in bovs (79%) and
are  recopmzed:  endemic, sporadic amd i non-Hispanie Whites (31%), suggesting thet male
immunodeficiency-associated . The three subtypes sex and factors correlated with race mav be nsk
are identical according to histological pattern, and  factors for sporadic BL *,
they all possess chromosomal rearrangements of the These results were confirmed in ancther analysis
c=MYC oncogene, that contributes 1o lvinplho- comducted by the same Authors about age-specific
magenesis altering the mechanisms of cell cyele incidence pattern for BL in US over the years 1973-
regulation,  cellular  differentiation,  apoplosis, 2005, In this study o novel tn/bimodal ineidence
cellular adhesion, and metabolizm, BL is common patterns for BL emerged, which showed disparities
in children, accounting for 40-50% of childhood by gender but not race. In fact a notable finding was

Medit J Heman Infect Dis 2009; 142 Open Joumal Sysiem
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Adult Burkitt leukemia and lymphoma

Krigtie & Blum, Genard Lozans, and John G, Byrd

The Warld Health Organization Classifica-
flon of Lymphobd Neoplasms identities
Burkitt lymphomateukemia a5 a highly
sggress/ve maiure B-call necplasm con-
sisling of endemic, sparedic, and mms-
nodallciency-aseociated variants. Thase
sublypas share many morphologic and
imamungphenolypis features, bul differ-
ences it in thair clinical and geographic
prasentations, All of thase sublypes pos-
sess chromoesomal rearrangements of the

g-mye encogens, the genetic hallmark of
Burkit lymphoma that contributes 1o ym-
phomagenaesis through alterations incell
cycla regulation, cellular differentiation,
apopiosis, cellular adheslon, and metabo-
leam, Brigf-duration, high-intensity chamo-
therapy regimens containing aggresaive
cantral nervous systam prophylages have
hed remarkable success in the treatmant
af this disgase, with complete remission
rates of T5% o B0% and overall survivals

repching 50% 1o 70% in aduits, although
Burkitt lymphoma cedls are exiremaly che-
maosansitive, blologically targeted thara-
pies should be developed because cur-
rant ireatment options are suboptimal for
patiants with paor pragnostic features of
in the satting of relapsed diseasa, (Bladd,
2004, 104: 30093030 )

© 2004 by The Americen Socinty of Hematalogy

Introduction

First dlescribsed by Dennis Burkit in 1958, Burkit lymphoma (BL)
is a highly ageressive non-Hodgkin lymphoma (MNHL) often
presenting in extranodal sites or ax an acute lenkemia, Originally
thought b represent 2 different lymphoproliferative disonders, BL
was historically classified as o small noncleaved cell lymphoma®™
in patients with a solid omor or nodal mass and as L3 acoie
Iymphohlastic keukemin {FAR [French- American-British] L3 ALLY
in patients with greater than 25% hone marmow invalvement.
Heraever, on the basis of shared medecular and penetic features, the
World Health Organization (WHO) Classification of Lymphaid
Diseases” recognizes the lymphoma and leukemic phases of BL as
u single entity; a mature Becell neoplasm, sublype Burkitt bym-
phomaBurkitt cell keukemia. The hallmark of this disease is the
overexpression of c-Myc, most commonly resulting from 6g; 14],
ulthwiaghi variant iranshcations have been described.”

Clinical presentation of BL

Three dillement Clinscal vamants of BL have been described:
emlemnie, sporslec, amd immuncdeliceency BL. Alhaugh there =
considerable overlap, wnague climical and genetic leatunes have
been described among thess vanants. The endemic form s most
commanly observed in equatorial Alrica in children aged 4 w 7
wears, wilh frequent involvement of the jaw and Kidneys, although
pleal, cesl, avaran, and breasl myvolvemenl have ablio bBeen
reported. The pariscularly high incidence of BL in equatarial Alrica
(Hkfold higher than in the United Sistes) amd (b gesgraphic
distiribueen ol thes e, comesponding 10 the distribution of
endemic malaria. have led to it designation as emdemic BL. In
contrasl, inoother geographsc areas, most pabents present with

ubilomimal tumars with no specific peopraphic o climatic distribu-
tiom. This elinical variant, designaved sporsdic BL, accounts for |1%
o 2% of all adult lymphemss in Westem Buropse and the United
States.” The immunodeflciency subtype 15 frequently absered i
the setting of human immunodeficiency virus (HIV} infection and,
unlike ather HIV-related lymphomas, is frequemly noted inopa-
tiets with CT4 counds excesding 200 eollsful® Adult patients
with sposadic or immuncdeficlenc y-associated BL rypieally present
with extramidal disease, with the abdomen being the most freguent
site of involvement. Sympioms can inchede ahdominal pain,
naisen, vamiting, bowel obstruction, gostroangestinal bleeding, or
symdromses mimicking acuse appenadicitis or intussusception, Imra-
abidaminal  presentations wsually  affect the bowel or intra-
ahdominal lymph modes. although kiklney, pancreas, liver, spleen,
breast, ar ovarian involvement can occur, Al dingnosis, patients
sienlly have bulky disesse and elevared loctate dehydrogensse and
wite achd levels, Bone marrow aid cemtral nervous system (CNS)
mvilvement is reported m 3% we 38 and 13% 1o 17% of adulis,
respectively.™ !

Becawse of the frequency of extranodal disense, several differ-
ciil staging systems bave been wsed for BL. Adubt wials frequemly
referemoe the Ann Arbor system. although somi mesearchers fimd
this system inmlequate because of its inabkility to fully deseribe the
extent of extrunadal involvement. Therefare, some trials repont
stage secording o the St Jude or Murphy staging schema (Table 1),
10 1= dmnpsortant oo note that tas siaging sysiem recognizes Burkin
beukemin as a separale ently. unlike the carment WHO classifica-
tion.* Alsa, this staging system was developed when surgery was
oiften used for both dingresiie and thermpeatie parposes, with the
gl of surgery often being complers resection of imra-abdoninal
disezse. Curnent therapy of BL does nol routinely  incorporale
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Relationship between Plasmodium
falciparum malaria prevalence, genetic
diversity and endemic Burkitt lymphoma
in Malawi
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Kizolin Wi?, E. Borgatein®, . M. Liombe, Sheve Kamiza®, Myenge Mhondawire®, Mlume Beatumbe?,
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Endemic Burkitt ymphoma (eBL) has been linked to Plasmodiem flcipanem (P malaria infection, but the
contribution of infedion with multipls Pf genotypes is uncertain, We sindied 313 eBL (cases) and 274 non
eBL-related cancers (controlsh in Malawi using & sensitive and specific molecular-barcode array of 24

independently segregating Pf single nudeotide palymorphisms. Cases had a higher Pfmalaria prevabence than
controls (64, 7% versus 45,3%; odds ratie [(OR] 2.1, 95% confidence interval {CI): 1.5 i0 3.1}, Cases and controls
were similar in terms of Pfdensity (4.9 versus 4.5 log copies, p = 0.28) amnd having =3 non-clonal calls (DR
2.7,95% CL .7-9.9, P = (.14} However, cases were maore likely to have a higher Pf genetic diversity score
{1539 versus 1331, p = 0.036), which measures a combination of clonal and non-clonal calls, than controls.
Further work is n:e:ﬂcl to evaluate the pasible role of Pfgenetic diversity in the pathogenesis of endemic BL.

eguatorial Africa and Papua Mew Guinea, which has been linked to childhood infection with

Plasmestiion falcipariss (PO, a Class 24 carcinogen for ¢BL". Evidence for assoclations betwern eBL
and Pfis unclear with, for example, the risk of ¢BL being increased in children with antibody markers of recent £
infectbon while decreased In those with antibody markess of long-term exposure to Bf infection™', An alternative
approach is 1o assess B prevabence, density, or genetic diversity as risk factors for eBL Early studies of the
association between eBL and Pf prevalence vielded null*® or inverse associations", bat they were limited by smeall
samgple sives and reliance on microscopy that has variable sensitivity 1o deteat Y infection and thal cannol
d'.sl:iﬂgln:h infectbon with n1|,.|||:i|1|¢ !‘_’fynnl'!:pﬁ.

A recent ecalogical study using published data from Ghana, Uganda, and Tanzania'', countries where B
transmission intensity is moderate to high (mesoendemic)'™", showed that the age-specific risk of efll. and
ke average numiber of distin nealaria genotypes per positive blood sample both peaked between ages 5-9 vears.
The pul-:s far a.gr-:pe.:iﬁc n:ymptnrnnti: |1.'|rui1.'|emi.'| and par.uitz d-en.iil:r', in contrast to those of B both
peaked at age about 2 years™ ', Infection with mudtiple Pf genotypes is relatively common in children in areas
with holoendemic malaria®®, but its asseciation with eBL has yet ta be fully studied.

Here, we report our investigation bo test the hiypaethesis that Pf prevalence, parasite density in peripheral blood.
and genetic diversity are associated with eBL amang 303 chibdren with ¢BL {cases) compared to 274 children with
non ¢BL-related cancers or nen-malignant conditions (controls) i Malawi, P genctic diversity was measured
using a sensitive and specific P molecular-barcode army ' of 24 independently segregating Pf single nuclectide
palymorphisms (SMPs) representative of the 307 PP genome.

Results
PI malaria prevalence potentially associated with eBL. Cases were similar 1o the comrols with respect to gender,
bt they were slightly older than the controls (7.7 [ 510002 ] vears versus 6.5 [ (05 | years) [Tabde 1), The distribution

E ndembc Burkitt lymphoma (¢BL) s 0 momeclonal B-cell non-Hodgkin lymphoma that (s commen in

REFORTS | & : 37471 | DO 1001038, srep03741 1
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Burkitt’s lymphoma in Africa, a review of the epidemiology and etiology
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" Karolinska Institutet, Stockholm, Sweden

* Epidemiclogy and Cancer Registry, ITHBELL, Catalan Institute of Cmecbogy, Baroclona, Spain.
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Abstract

Burkint's I_l.'m;*mm.:1I!L:n'.'zalin.h|.|:'7¢:rllx~:l in Ebﬂﬁnﬁ[m‘ﬂ,in|t|i|l:|’ Il1|mgh.| o be a sarcoma al the jaw, thrll}'il hecames:
well known that this was a distinct ferm of Moo 1 Jocpkin's I_l.'mpl'-em.:.'l'rr tlisease has given insight in all aspects of cancer research and
care, lis |1n'rullar :'pldl.-minlng_v hsas bed 10 the d|5|.'|'.ll|'1.'l'_l.'l:|FE|'bﬂ|:‘|I1 Barr virus {EGY) and its i|'r|.|1nn:u1n' im the cause of several viral
illnesses vl malignancies. The highest incilence and mor tality rates of BL are seen in Eastern Africa, BL affects mainly chaldren, and
berys are more suscepibile than girks.

Evitbenoe bar a cawsal relatioship between ERY and BLin the endemic form is fairly strong, Frequency of asseciatian between
EBY and BL varies between dilferent patient groaps and different parts of the world. EBY may play a role in the pathogenesis of BL by
deregulation of the ancogene o MYC by chromosamal translacation. Although several studies suggest an association between malaria
and BL, there has never been a concusive population study in support of a direct rale of malaria in causation of BL. The emergence af
HIV and a sdistinct subtype of BL in HIV infected have broughs a new dimension 1o the discase particularly in areas where bath HIV and
BLare encemic. BL has been reported as 2 commean neaplasmin HIV infected patients, bat not in other forms of immuna-depression,
and the sevurrence of BL seemns to be higher amengss HIV positive adults, while the evidence of an assaciation amengst children is still
l|.i'|pl|.|l:|.'l].'l1'u' rishe of ather Flmil:ﬂl.' rizk factors such as bow socio-economical stats, exposure toa |:||:|r|1. specics comimiea in Africa
called Euphorfiacear, exposure o pesticies and 1o other infections such as schistosmiasis amd arbsovirus Gan RN A virus transmitted by
et vectors ) pemain 1o be elucidaed,
Alrican Health Seiences 2007, 77 3 166-175

Intraduction
Burkitt ymphoma's (BLp was described more Burkitt lymphoma clinical variants:

than five decades ago by D Denis Burki in Uganda. BL i a B-cell lvmphoma genetically character-
Hewwvever SirAlbert L"uuk,ami.!sdunar_\' doctorin Ug_anﬂa fed l‘r‘n.' a chromosomal translocation that results in de-
in 1887, had reported seeing children with similar fea regulation of the oMY C oncogene.

tures earlier, Despite all the initial work, BL still remiains There are several forms of BL a:u:r\sl‘ing tan its
an elusive disease, which has P{nvirlﬁl many lessoms on En:rgraphi:: distribution, incidence ma‘-qniturlr and risk
viral carcinogencsis and molecular oncelogy,™ Owver factors (Table 1), Endemic BL (¢BLY is the disease origi-
vecent vears the incidence of BL bas increased in the nally described by Burkite and largely Fourd in Africa,
enlemic arvas in Alrica, overlapping with the epademic -.'Inra.t'ttrum.'all}' at'ﬁ.--:tlng the factal skeleton in children
of HIV and malaria in the region. This review aims at beetween ages Lwis Lo nine. Sporadic Burkit's lvmplaoma
provwiding the current status of understanding of epide- (sBL) is the form subsequently described outside the
n\i:l-'l-:.&l.' anil {'l'inluﬂ' of Burkitt's I}'mr.\'l'urma. African region, bt m-:u'phnll:uginll}' similar to cBL and

;ITm'ting ma.'in|_!.' ahdcmiinal visoora; it can b detected at
any age and no specific co-factor has been desoribed., A
third subtype of BL has been proposed based on its asso-

ciation with HIV infection. Though well described in the

Corresponding auther: develaped workd and known among HIV pesitive adults
Jacksor Orem, o 0 ElsabareManderpass in Africa, the childhood form of the disease amaomng HIY
Dpartment of Medic! Epideriolagy and Biosatisic positive chikdren has not been well characterized. HIV
Farniinska bnstitute associated BL can be identified in any peographical area
RO Box 201, SE-171-77 B andl at all ages and is of great importance especially in
e sub-Saharan Alrica. ™"
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Burkitt lymphoma in adults

Ihaviad O Linch

Depariment of Haemarofogy, Usiversity College Losdon, Lomdor, UK

Summary

Th Ji;gumii of Parkint I.'_;'mphnm,_l {BL) amd B-cell lymphis-
miag unclassifighle with featwres imtermediate between Dhifse
Large B-cell Lymphoma and BL (BLLU) in adults remains
problematic even with immunophenotyping and MYC gene
analysis. Gene expression profiling may improve categorization
but is not routinely available, BL and its vanants should bhe
treated with specbc regimens incorporating intensive courses
of chemotherapy with fractionated alkylating agents and cell
cycle phase-specific agents that readily cross the blood brain
barrier. Subsequent courses should be given as soon as
haematological recovery oocurs, with the whole course com-
pleted within 2 few months. A number of regimens have been
developed that encompas these principles but there have been
i comparative randomised tmals. The resals from several
studses supgpest that the addison of muximalb s haghly
efficacious and this may be particularly valuable in alder
patbenis, [ b5 wsial o employ “risk-adapted’ stratepies in the
treatment of BL bar these must be continually re-evaluated,
and response-adapied’ approsches should be explored. The
rode of transplamarion is limived and largely confined 1o
atalopous transplants in patients wha only achieve a panial
response on frent-line therapy or wha have a chemasensitive
relapse. Further advances will be greatly faciliated by ran-
damized trials, which will require international collaboration.

Eeywords: Burkint emphoma, adulis, pathalogy, prognostic
factors, treatment., outoome,

Burkitt Lymphoma [BL] can be endemic, sporadic or asseci-
ated with immunodeficiency and this review focuses on the
latter twn forms of the disease in adubts. A number of hroad
canclusions can be drawn about the incidence, dinical and
pathological features of BL as well as the results of variows
therapeutic regimens, but it is more difficult o provide
evidence-based recommendations than in the childheod borm
of the disease and many other types of adult lymphoma.
Several reasons account for this uncertainty, incduding the
relative rarity of ths type of lpmphoma in adults, the small sie

Caorrespondence: Professar [ C Linch, Department of Haematology,
Cancer Institute, Undversity College London, 72, Huntley Street,
Longdon WCLESHT, UK. E-maik d.linchifuclac.uk
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of many «f the published series and the variable pathological
inclusion criteria wsed in these studies. Most importantly, there
are no randomized trials in adulis

Incidence in adults

EL is estimated to account for cnby 1-5% of all Mon Hodgkin
Lymphoma (BHL} in adults. but it is not bes common than in
children; in fact the converse is true. As WHL overall is so
much more commoen in adolts than children, the absolue
number of BL e o adols exceeds thar i children, Daea
from the Metherbands Camcer Registry (Boerma er af, T0)
indicates that the distnbution of BL is bimodal with an early
peak between O and 15 pears and & bter peak over 60 vears of
#gie. For children under the age of 16 vears the incidence was
just cver four cases per million per year. For aduliz the
incidence was approximaredy -5 cases per million per annum,
and overall, becanse of the greater age-span of the adulr
population, this means that over half of all cases are adults,
Analysis of the US Surveillance, ]-'|,'-i.,‘|._-minln|'l_'r and End Resisles
databgse iz in accord with this, with the median age of Bl
being 4% years and with about 50 of patients being over
&l years of age (Kelly &t al, 20009, The limited size of the adult
data-sets is not therefore due to fewer cases of BL in adulis, but
is due to the fact that there are far maore centres treating adult
Iymphomas with consequently fewer cases of BL seen at each
individual centre. Added to this s the weaker tradition of tral
eniry in adult practice, which s exacerbated by the tact that
many adult patsents are elderly, with this age-group being
under-represented in most cancer trials.

Definition of Burkitt lymphoma

The rabust definition of BL has undoubtedly been challenging.
Initially, the dizgnosis of BL was based on a clinical description
of endemic forms of the disease associated with marphological
teatures classified as ‘undifferentiated lymphoma' in the
Rappaport classification. The cells of BL are medivm-sized
with round nuclei, without cleaves or folds, with multiple
basophilic, medium-siced nodeali and  deeply  basophilic
cytoplasm oiten contaiming vacuoles, which are best seen on
tissue-imprints or Mood or marmow smears The growth
pattern is diffuse and monotonous with a “starry-sky” appear-
ance due o numerous macrophages that lave ingesved the

o F0 Blackwed| Publishing Ltd
British Jawmal of Haematology, 2012, 156, 693-703
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An update on Burkitt lymphoma: a review
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Abstract

comiman therapies and treatment-related complications

Burkitt lymphora {BL) is a highly agaressive, rapidly growing B cell non-Hodglkin lymphorma, which manifests in
saveral sulbbtypes including sporadic, endemic, and immunadeficiency-associated forms. Pathaologically, BL s
classically characterized by translocations of chromosomes B and 14 resulting in upregulation of the c-myc protein
transcription factor with wpregulation of cell proliferation. BL affects nearly every crgan systern, most cammonly the
abdomen and pelvis in the sporadic fomme Imaging wsing a multimadality approach plays a crucial le in the
rmamagement of BL from diagnosis, staging, and evaluation of treatment response to therapy-related complications
with ultrasound, computed tomography, magnetic rescnance Imaging, and positron emission tomography playing
rales Im this articke, we review the pathobiology and classification of BL, llustrate a multimedality imaging approach
in evaluating common and uncommon sites of imeohement within the trunk and head and meck, and review

Keywords: Burkitt kmphoma, Lymphoma, B cell, Diagnastic imaging, Computed tomography, Drug therapy

Key points

+ Burkitt mphoma can be differentisted from other
forms of diffuse large B cell lymphoma based on
underlying pathobiclopy, which is reflected in the
updated WHO classification.

+ Radiolegists should recognize common and
uncommen presentations and sites of disease to
appropriately guide clinicians given the urgency of
potential of treatment.

+ Multiple imaging modalitics play a kev role in
Burkitt ymphoma evaluation throughout the entire
disease course, each with advantages and
diszdvantages.
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Intreduction
Burkitt lymphoma (BL) is a highly aggressive B cell
non-Hodgkin lymphoma {WHL) characterized by the
translocation and deregulation of the MYC gene on
chromosome 8 with the potential to involve multiple
organ systems, Three subtypes of BL (sporadic, en-
demic, and immunodeficiency-associated] are recog-
nized with different epidemiology, risk factors, and
clinical presentations

The sporadic subtvpe of BL is generally observed in
the USA and Western Europe with an overall incidence
of three cases per million persons per year in the general
population. Sporadic BL is relatively more common in
the pediatric population, accounting for 30% of pediatric
Iymphomas with a peak incidence around the age of
10 years old, while only representing less than 1% of
MHL in adults [1, 2|, Sporadic cases are associated with
Epstein-Barr virus (EBY), and the most common site of
involvement is within the abdomen, particularly the
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Sporadic Burkitt lymphoma of the jaw:
Case report and review of the literature

Elizabeih Bilodeau, DMD, MODVYCsaba Galambos, MD, PhD5
Alison Yeung, DOS, MDY Anitha Polluri, DMDYBobby Collins, DOS, WS

Sporadic Burkitl mphoma ol the jay s & rare neoplasm with an axcaadingly fast
doubling rate. This arficles prasents a case of sporadic Bunkilt pmpnoma initally managed
as an cdonagenic infection. The garly radicgraphic features and hstologic criteria ara
dscuUsEed. Burkitt pmphoma should be consdanesd in the dftarantial diagnosis of any
rapidly expanding o sweling @ MassEes N young patients. [Dunissencs it 200843

237-335)

Kay words: Surkitl lymphoma, Epslein-Barr, jaw, sporadic

Burkitt lymphoma is an agaressive  Iym-
phama  that manilests o threa  forma:
andemic, Sporacio, and mmunodaticienoy-
assocubed, Howewsr, all forms ars histo-
lagically identcal, harboring the charsctan-
istio, bul not enbrely speoifio, ohromosomal
trarmlocation WE:14)(q24:533) thal resulls
I & c-myc mutation.” The endemic form is
the rmost comemon childhood malignancy in
aqeatarial Africa, Howawar, Burkitt bamipla-
ma is a rare neoplasm mn the United States
with arn incidence of 2.5 cases par millsan
childran. Endamic Burkitt hymoboma pra-
sars in exrancdal locations such as the
jaw in abcut 50% ol casgas, Sparadic Burkin
Ilymphoma often presents o i Iymph
nodes (S6%) or abdomen (21%), with anly
T prasamting with [ae swalling.” Sporadio
Burkitt lpmphoma repressnts only 1% o
Foe of all lymphamags, & maks pradilsction
is seen, and Burkitt lvmphoma more com-
micaly affects childran and young sculis

Ceniral nervous sysiem involverment is seon
in all thrae forma. High sarum laciaie dealy-
droganass (an intracelular aneyma that s
a seralogic marker af cell death and bissos
braakdoan) and canfral nereous  Syatam
ard Done poriend a
[HOGT Drogrsis

Thie mainstay of therapy for Burkitt 1ym-

miarros irmeohesment

phorma s inlenses combinaton chemothera-
py. including intrathacal chemaierapy or
systemic chemotherapy that orosses the
Eslocd-brain Barries, aithas Tharapaulically ar
prophylactically, dus to tha bbgh risk of oen-
tral resrvous system imohssmient.s T Survival
rataa ol B% &fa oW saan wilthh Ches-
therapy, but toxicities (sepsis, stomatibes)
mucoeiia, pariphacal reurcpalny, and laka
cardiac toxicity) are not uncommon.® The
rodes of bore marroes frarsplantason s lim-
itadd, I i\ ulilized as a shlvage 0 patiams
with poor prognoses for whom initial che-
motherapy doss mal work 59

Whila tha Epstain-Barr vinis geanoma
is @ 1k in the majority of the neoplastc
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calls of patants with andemic Burkin lym-
phoma, ithe Epster-Barr vinus is detected in
105 10 15% ol sporadic casas, Tha andann-
ic form IS saan in areas with high rates of
malaria ard s sesociated with Fasstnooiom
Faliparcyry infaction, "™ Thus, Burkil yngho-
ma is most likely multifactorial. Epstesr-Barr
witug infaclion s allen aean in alfbr nea-
plasms such as nascpharyngaal carcinoma
or ater rmphoemas, whals preseat in lowesr
ralas in aporadic Burkint lmphonneg, '
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Approach to the Diagnosis and
Treatment of Adult
Burkitt's Lymphoma

Kieran Durdeawy

Abstract

in all patient and age groups,

INTRODUCTION

Burkitt's Iymphoma was originally de-
scribed more than 50 vearsago in Ugandan
children with unusual jaw fumors in as-
sociation with other specific anatomic
sites.' This cndemic variant ocours in
specific geographic areas and typically
affects boys between the ages of 4 and
7 years (Table 1) Speradic Burkitt's
lymphoma, in contrast, affects children
and voung adults in all regions of the
world, and immunodeficency-assocated
Burkitt’s hymphoma is assocated  with
HIV infection, Recently, with genomic
technology advances, several novel mu-
tations that cooperate with MYC and
have key roles in Burkitts lymphoma
pathogenesis have been identified in all
Burkatt's lymphoma subtypes. Although
traditicnal treatment platforms for this
disease are highly toxic, less toxic strat-
egies that maintain the high cure rates
of intensive standard treatments have

Burkitt’s lymphoma is a rarely encountered, aggressive B-cell lymphoma that is highly
curable in children and woung adults. In middle-aged and older adults, however,
administering curative therapy may be challenging because standard Burkitt's lymphoma
platforms are associated with high treatment-related toxicity in these age groups, Because
of its high curability, the testing of alternative, less toxic approaches in Burkitt's lymphoma
has been challenging, Althowgh the critical rode of MY in Burkitt's hmphoma has beenwell
described, recent biologic insights have identified several new matations that cooperate
with MYICin driving hmphomagenesis, paving the way for novel drugtesting in this disease.
Recently, imtermediate-intensity approaches have been tested in Burkitt's lymphoma,
Early multicenter results demonstrate good tolerability while maintaining high cure rates

recently been developed. Currently, the
optimal treatment of adults with Buskin's
hymaphorna is controversial,

PATHOLOGY AND BIOLOGY

Burkitt's lymphoma has a proliferation
rate approaching 100%, and this accounts
for its classic starry-sky appearance under
the microscope (resulting from apoptotic
tumer cells ingested by macrophages).
Tumer cells are typically intermediate in
size and nonplesmaorphic with basophilic
cytoplasm containing small vacuoles and
round nuclei, The nuclear chromatin is
granular with small nucleali and frequent
mitoses, Burkitt’s Iymphoma is of ger-
minal center B-cell origin with tumor cells
expressing CDia, BCLs, CD2o, CD7Fea,
and CDq5; Epstein-Barr vires expression
is detected in approximately 25% to 40%
of sporadic and HIV-assoclated cases.
The MYC translocation that is pathogno-
monic of the disease is typically at &g24
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A recurrent 11q aberration pattern characterizes a subset of MYC-
negative high-grade B-cell lymphomas resembling Burkitt lymphoma
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+ A subset of lymphomas
with gene expression and
pathological characteristics
af Burkitt lymphomas but
absence of MY translocation
does exist,

* These lymphomas carry
chr 11q proximal gains and
telomeric losses, suggesting
co-deregulation of oncogenes
and tumor Suppressor geneas.

Intreduction
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Tha genetic hallmark of Burkitt lymphoma (BL) is the §8;14j{g24:q32) and s varants
leading to activation of the MYC oncogene. i is a matter of debate whether true BL without
MY translocation exists. Here, we identified 59 lymphomas concordantly called BL by 2
pene exprassion classifiers among 753 B-oell lymphomas, Only 2 {3%) of these 59 molecular
BL lacked a MY transkocation, which bath shared a peculiar pattern of chromesome 11g
aberration characterized by interstitial gains including 11923.2-923.2 and telomeric lsses
of 11 g24.1-gter. We extended our analysis to 17 W¥C-negative high-grade B-cell lymphomas
with a similar 11q aberration and showed this aberration to be recurrently associated with
morphologic and clindcal festures of BL. The minimal region of gain was defined by high-
lewel amplifications in 11923.3 and associated with overexpression of genes including
PAFANHTE20n a transcriptional and protein level. The recurrent region of loss contained
alocal homazygous deletionin 11g24.2-g24. 3 including the ETST gene, which was shown
1o be mislabed in 4 of 16 investigaled cases. These lindings indicate the existence of a
molecularly distingl subsel of B-cell lymphomas reminiscent of BL, which s characler-
ized by deregulation of genes in 114, | Blocd, 20141238 1167-1188)

Burkin lymphoma (BL) 1= an aggressive B-cell lymphoma charsc-
terized by typacal morphadogical . immunophencoypic, and melecular
features. The 108 14kg24:0 325 hallmark ismsbocation or jis variams,

which justapose the MPC omcogens to one of the 3 imamanogkebulin
(REEY loch, bs derectable by cytogenetic or, curremly, mabecular
cytogenetic techniques in almost all cases of BL.7
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The molecular feature of Burkitt lymphoma (BL) is the translocation that places c-Myc
under the control of immunoglobulin gene regulatory elements. However, there is
accumulating evidence that some cases may lack an identifiable MYC translocation. In
addition, during the EUROFISH project, aiming at the standardization of FISH procedures
in lymphoma diagnosis, we found that five cases out of 35 classic endemic BLs were
negative for MYC translocations by using a split-signal as well as a dual-fusion probe.
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Aggressive B-cell lymphomas: how many

categories do we need?

Jonathan W Said

Department of Pathelogy, Doavid Geffen School of Medicine, UCLA, Los Angeles, CA, USA

Aggressive B-cell lymphomas are diverse group of neoplasme that arise at different siages of B-cell
development and by various mechanisms of neoplastic transformation. The aggressive B-cell lymphomas
inglude many types, subtypes and variants of diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma
(BL), manile cell lymphoma and its blastoid variani, and B lymphoblastic lymphoma. Differences in
histology, cytogenetic and molecular abnormalities, as well as the relationship with the tumeor micreenviren-
ment, help define characierislic signalures for these neoplasms, and in urm dictale polenlial therapeutic
targets. Rather than survey the entire spectrum of aggressive B-cell lymphomas, this report aims to identify
and characierize imporiant clinically aggressive subtypes of DLECL, and explore the relalionship of DLECL
to BL and the gray zone betwean them (B-cell lymphoma unclassifiable with features intermediate betwean

DLBCL and BL).

Modem Pathology (2013) 26, 542-556, dol:10.1038/modpathol 2012178

Keywords: aggressive B-cell ymphoma; Burkitt; double hit; high grade; unclassifiable

Intreduction

Agpressive B-cell lymphomas (BCL) include both
precursor lymphoid neoplasms (B lymphoblestic
levkemia/lymphoma NOS and B lymphoblastic
lsukemia lymphoma with recurrent senetic abnorm-
alities) and numerous mature B-cell neoplasms,
including mantle cell lymphoma (MCL), primary
effusion lymphoma (PEL], Buckitt Iymphoma, difl-
fuse large B-cell lymphoma [DLBCL) and its many
iypes, subtypes and varants, and B-cell lymphoma
unclassifiable with fealures intermediate between
DLBCL and Burkitt lymphoma. DLBCL includes &
large number of disparate entities with marked
differences in morphology, phenotvpe, molecular
pathogenesis and clinical behavior [Table 1). There
is an ongoing effort to tailor therapy based on
specific subtvpes of DLECL, and prognostic markers
are becoming increasingly important. Rather than a
discussion n%all types of aggressive BCL, this report
attemnpts to identify those entities within the
spectrum DLBCL that have distinctive pathologic
and clinical significance, and the differential with
Burkitt lymphoma, end high-grade unclassifiable
B-call lymphoma.

Correspondence: Dr [W Said, MD, Department of Pathology. David
Gefen Schond of Medicine, UCLA, CHS 13-226, 10833 Le Conte
Avenwe, Los Angeles, G @00ah, USA

E-mail: jmid@mednetucl.edu

Recedved 17 July 20012; accepted 17 July 2002

Diffuse large B-cell lymphoma

DLECL is characterized by diffuse nodal architectur-
al effacement or extranodal infiltration by shests of
large cells of B-oell phenclype. Small T-lymphao-
cytes/histiocytes are usually present unlike Burkitt
lymphomas that are more homogeneous and uni-
form. In some subtvpes, such as T oell/histiocyte rich
large B-cell lymphoma, the backsround small lym-
phocytes and histiocytas may owtmumber the large B
cells, Sclerosis is variable but may be prominent, and
mitotic figures are easily identified. Of clinical
importance is classification of diffuse large cell
Iymphoma in patients with grade 3 [ollicular
Ilymphomea. If there are diffuse areas containing
greater than 15 centroblasts per high power field, a
separate diagnosis of DLBCL should be rendered,
and this should precede the diagnosis of follicular
Iymphoma. Staining for follicular dendritic cells
with antibodies o CO21 or CO23 may be helpful in
highlighting areas of follicular proliferstion in a
partially diffuse infilteate (and vice versa).

The concept of separating the lymphomas into
‘clinical grades’ rlntminrtls: to the mid-1970s and the
working formulation, and was bazed on actuarial
5ur1.-'i1.r..=§ curves from patients in an international
study group. Tha wmkirﬁ; formulation divided the
DLBCL into large cell and immunoblastic, with the
immunoblastic in the high-grade category often
requiring central nervous system [(CNS) prophylaxis.
Since then DLECL has become increasingly complex
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Clinical characteristics of Burkitt's lymphoma seen
in Kenyan patients
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Abstract

Objective: To document the clinical features of Burkitt's lymphoma (BL) in the study population.

Design: Retrospective and prospective documentation of clinical details using a standard clinical
assessment model.

Setting: Kenyatta Mational Hospital and all the seven provincial hospitals in Kenya.

Subjects: The study involved all cases with tissue proven diagnosis of Burkitt's lymphoma during the
study period of ten years.

Main outcome measures: For each BL case, the following were docummented age, sex, geographical
(province) area, complaints, physical examination, investigation result findings.

Results: This study documented 961 children and 44 adults with Burkitt's lymphoma. Male to female
ratio was 1.5:1 in children and 1:1 in adults. All the eight provinces in Kenya had cases of BL and of the
44 tribes 22 were represented. The study showed that BL is a rapidly growing tumour with peak
duration of 4 weeks and main complaint was swelling. The major sites involved were Jaw 51.6%,
abdomen 25%, combined jaw and abdomen 13.8% and other sites 9.6%. In adults, involved sites were
jaw 4.5%, abdomen 43.2%, combined jaw and abdomen 25% and other sites 27.3%. CNS disease

66



bjh E——

Burkitt lymphoma: staging and response evaluation
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Summary

The refinemerds m both the sapng and response evahmiion
of children with Bakitt lymphoma (BL) have contribuied
the imprevements in treatmend cofcome ofaerved over the
past A0 years. Ziegler and Magrath designed 2 staging system
in the 1470 for chaldren with BL in equatomal Adfrica, Cur-
remily, the mest widely vsed staging system amund the warld
s fhat diweritsed by Murphy in 19, whish was shevdingrinl
Far chiklren with nin-Hesdghis mphoma TNHE) of any his-

tukmgy. Thize are spporiumities e rfmement in this o

particularly with respect i cortain extra-reslal sates, such
skin and Beae. The i i
{fan
PET]| dimad

- whiich dpe e sl

s obtdined s disgnoss vl

g g, pos
ol renedl diseise |MRD|
e with fspet to disekse
detection than hisors sedalities, ako need e be condd-
ered Technological sdvanoes have abex had impect on the
asessment of reponse evaluation. Stndard ©oreys were o
tinely ussd inthe 1960s: nuclear imaging became widely wed
in the 1970 computenzed axhal tomegraphy wis Incorpe
rited in the 19805 PET imdging was incorporabed and, in
many cass, has replaced galliumdons: scans since 20007 and
MEL sechnology has been exphored in some of the most
recent clinical irials. There is dearly a meed dor moce clinical
data on the we of PET and MED techmology in the detenm-
naiion of response evaluation of children with BL as well &
wdher hisinlogical subtypes of NHL, An intemational working
group is currently addressing the refinemnent of both dsesse
staping and resposss evaluation i children wath MHI

Eaywords: Burkitt hmphoma, stapeg, resporss evabation,

Accuratr stapeg and respore ovahstion hildren with Bur-
Ritd |yerpheera (RL) have providind o ¢ al fovnchition for
eptimal drealmsent plasearg over the past 4 dicsckes [ Musphy,

Caomreponkis Proksor lobn Sandlusd, Depatomn of Qoo ogy,
AL hele Childrens Besearch Hespilal 162 Dasay Thems Flice,
bl TH IEI0E, US4,

s usd@stjsle ong

Frewestod ot the Bechite Lymploma Sprposum, Schoa of Med-
icine, Trinity Collepe Dublin,

= 2012 Backyeed Publzhing Lid
Eriran Jowna! of Meemaiology, 2012, 156, TE1 =165

140}k The eeflincisents in both di i ing Techs] ng
e pathokegical teols for dissase desscrivn have significantdy
infeenced the abdiny wo kenily sies of dissas: and 1= dere-
e fesponss o therapy. This enede will peview the history of
both saging and sespons: evaluateos for BL, and highligha
some of the opponunites and ceallerges for the finure.

Staging

The purposs of dismse stapeg is 10 determine and describe

the axtent of discase sprowd and 0 permit 2 W Ereal-
et appruach beend on this infarmslion, A deasly defined

slaging system alss permils rarisans Among Ereaimend

apprivackes wilth respect b slage and b digerming the prog-
w amd wlage.

The carlicat staging spstem For BL was described by Tiegler
aed Flagranh (13740, In ahis speiens, Group & cosmguisal a
single solitery sibm-absdomssml e dnd Grodp AR indicated
an inln-atboiadal tumoni foe wWhich =90% wis dmigically
reseclidl Groops B, O ssd [0 (muliple esto-abSessinal sines,
isrra-absfomaral camour, and intra-abdoming wmour with
imvalverment of greater than or equal te one estra-abdeminal
st respectively) mdacatad more disenseated dissase. Wll-
mer of & (1976) described @ spstem for ros-Hodgkin m-
phoma (NHL) of &l histokgles comprising limied stage
(stage | and 11 one sirgle site, two or more sites on thie sime
side of the diaphragm. respectivelyl ard advanced stage
(stage 101 and 1V) diseminaed dissase withouws bone mamow
or central nervous sysem involvement. and bone mamoe
arndlor ceniral mereous system invedvement. mespectreelyl,
The 5t Jude staging systems, which was intended for all hista-
logical subitvpes and b included stages | o [V [stages | and
Il, Wvited stages stages |0 and IV, sdvanced stagel was
described by Murphy (193800 In this system, primary inira-
thomcic amkd primary intra-abdominal sites were defined as
embtena for stape 11, aned wsually corresponded o hmpho-
blastic lomphoma and BL nepertiveely, s in the Zaigler
wvstomn, thesr with BL who had completedy resected intra-
abdemminal disease, were chissfied a5 8 lower disease sape
ii
disseminated discass won asacaatal with a poorer oulcsom:

maalic sagnificemcs of specilic disease boca

e

o 11 = sssociated with a hetter progroeis), wheras

The seslalities available Tor staging bave changed snili-
cnlly ever the diceles (Murphy o al, 189 During the
LRG0, shigiig ks Lagely biged o@ phyiical exsstion,

Firsi pubdshed online 1 Februane 2012
o 101114 136520412012 0502
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Abstract. Malaria infection is still to be considered a major public health problem in those 106
countries where the risk of contracting the infection with one or more of the Plasmodivm species
exists. According to estimates from the World Health Organization, over 200 million cases and
about 655.000 deaths have occurred im 20010, Estimating the real health and social burden of the
disease is a difficult task, because many of the malaria endemic countries have limited diagnostic
resources, especially in rural settings where conditions with similar clinical picture may coexist in
the same geographical areas. Moreover, asymptomatic parasitaemiza may occor in high
transmission arcas after childhood, when anti-malaria semi-immunity occors. Malaria endemicity
and control activities are very complex issues, that are influenced by factors related to the host, to
the parasite, to the vector, to the environment and to the health system capacity to fully implement
available anti-malaria weapons such as rapid diagnostic tests, artemisinin-based combination
treatment, impregnated bed-nets and insecticide residual spraying while waiting for an effective
vaceine to be made availalble.

Introduction. Malaria is one of the most important
public healih problem n term of morbidity  and
mortality, causing more than 200 million cases and
655,000 deaths every vear.'

According to the World Health  Organization
{WHO) Malara Report 2011, a total of 106 counines
in the world are at risk of ransmission of malaria
infection {Figure 1).

A total of 216 million estimated malara cases
occurred in 2000, 81% of which were reported in the
African Region, followed by South East Asia (13%)

and Eastern Mediterranean Fegion (3%). The tonal
number of malaria deaths was estimated to be 33,000
in 2000 91% of whom occurred in the African Begion,
6% in  South-East  Asia and 3% in  Eastern
Mediterrancan Region (Table 1),

Although the proportion of people exposed to
malaria parasites has decreased during the last century,
the absolute number of people at risk for malana
infection increased from 08 billion in 1900 w 33
billion in 20010, as a consequence of the absolute
increase of the population living in malaria-endemic

Plediterr | Hematal Infect D 3007 £: Open Joasmal Sssbem
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Sporadic Burkit's Lymphama (BL) 15 & highly aggressive Farmy of nen-Hoedgkin lemphoma which pequires promips diagnosks amd
treatment. Though wsual presentation involves abdeminal lymphadenopathy with possable solid argan imvolvement, sporadic BL
can raredy present with peritoneal emphomatosis, We present a undgue case with rapld evolution of BL presenting as peritoneal

and amental lymiphematosis with bepatic lesions and pelvic and pericardial adenopathy.

1. Background

Burkitt’s lymphoma (BL) is a highly aggressive subtype of B
cell non-Hodgkins lymphoma with a doubling time of 24
hours [1). Sporadic BL is a clinical variant which comprises
<1 percent of adult non-Hoedgkins lymphomas in the US
12]. Typical presentation includes abdominal symptoms of
paln and distension secondary to ascites. Mesenterle and
mtw];u:rih;_rrwu] '|]rm]:.||'| roce enlarg_:m:nt i commion. Extra

noedal invelvernent most commonly involves the GI tract and
secomdarily includes CNS, liver, spleen, kidneys, testis, and
ovaries [1]. Peritoneal lymphomatosis is a rare presentation of
extranedal lvmphoma, usually associated with diffuse B cell

lymphoma [3-5].
2. Case Report

An lﬂ-yeur-old female, without s.igmﬁ-.'un[ medical history,
presented with complaints of progressive abdominal pain and
fullness. Additional symptoms included intermittent non-
bloody vomiting, shortness of breath, fatigue, and low grade
fevers. On physical examination, there was mild abdominal
distension with tenderness to palpation in all 4 quadrants. Mo
Fru||1ﬂ|:l|e miasses were noled, Na E:l.ln:mi.hl.' edema was m:-leu].
and no cervical, axillary, or inguinal lymphadenopathy was
present.
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On laboratory evaluation, lactate debydrogenase was
markedly elevated (847 UYL (0L 140-250 UYL with uric acid
{163 mgfdLy (nl 3-58 mg/dL). CA 125 level was found o
be 637 Liml (nl. < 33). Additional labs wers within normal
limits including CRC/diff, BMPE and LFTs.

CT abdomen and US of abdomen performed one month
priory for similar complaints were without abnormalities,
Ch repeat imaging during admission, computed tomography
(CT) af the chest, abdomen, and pelvis was significant for
extensive thickening, nodularity, and enhancement of the
peritoncum and omentun, read a8 consistent with carcino-
mitosis (Figures 1-3), Additional Andings included multiple
bilobar attenuation hepatic lesions, pelvic and pericardial
adenopathy, and moderate size bilateral pleural effusions.
PET/CT was significant for hypermetabolic activity through-
out peritongal cavity with omental caking (Figures 4-5),
Hypermetabolic liver lesions were noted with retrosternal
and bilateral iliac chain nodes also suspicious for malignancy.

Peritoneal fluid cytology was consistent with CDIO+ B
cell population, Biopsy of omental and peritoneal implants
wis consistent with Burkitgs I.}'mphm'na. Flew cylametry
identified a CDI0 positive, kappa-restricted B cell population.
Immunchistochemistry found CO20 positive B cells without
significant expression of BCL-2. Ki-67 was 1%, FISH was
positive for MYCAGH, EBY was found to be positive, Final
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Backyround, The outcome of HIV-asociated non-Hoedgkin emploma (WHL) has improved substantially in the highly active
antiretroviral therapy (HAART) era, Howewer, HIV-Burkit I'r'mphnrna {BLY, which sccounts for wp o 208 of HIV-MHL, has
poir sutcore with standard chematherapy. Parients amd Metfods, We retrospectively seviewed HIV-BL treated in the HAART era
with the Magrath regimen (CODON-MIYACHR) at four Canadian centres. Restlee. Fourteen patients with HIV-BL received at
Reast ane CODON-MIVAC =R treatment, Median age an BL diagnosis was 45.5 years, C04 count 375 cells/mL and HIV viral boad
(WL =50 copies'ml_ Patients received PCF prophylaxis and G-CSE 13 received HAART with chemotherapy and 1 rituximab.
Thene were 63 episodes of tomicity, none facal, including: bacerial infection, s = 205 grade 3-4 hematobogic woudcing v = 14; fbrile
meutrepenia, = 7; oral thrushs and flosfamide neurslogical toxicity, m = 1 each. At a median followup of 11.7 months, 12 (2680
patients are alive and in remission. Al 10 patients who received HAART, chemotherapy, and rivuximab are alive, CD4 counts and
HIV VL & months following BL therapy completion (m = 5 patients) were %250 cells'ml and undetectable, respectively, in 4.
Coratusion, Intensive chemotherapy with CODOX-MIVAC =R yieldad acceptable voxicity and goosd survival rates in patients with

HIV-associated Burkitt lymphoma receiving HAART.

1. Introduction

Burkitt lymphoma (BL) is a highly aggressive B-cell non-
Hodgkin Lymphoma (NHL) associated with chromaosomal
translocations resulting in wpregulation of the proto-onco-
gene C-MYC, which drives progression through the cell cpcle
[1]. It has an estimated incidence of 1200 patients per year
in the United States [2], Immunodeficiency associated BL is
moere commonly seen with human immunaedeficiency virus
(HIV) infection than other forms of immunodehcency [3]
though its incidence is lowest in patients with a CD4 count
=50 cells/mL [4]. NHL accounts for approximately one third

of AIDS-related malignancies and the frequency of BLis 24—
20% of HIV-associated MHL 5],

Several trials comparing the outcomes of patients with
HIV-MHL have demonstrated improved outcomes in the
HAART era [6-12]. Since the availability of rituximab (R,
a maonoclonal antibody directed against the B cell antigen
CDH, outcomies have improved in HIV-negative B-cell Iym.-
phoma (13, 14]. In patients with BL or B-cell ALL treated
with the intensive hyper-CVAD regimen; the addition of rit-
uximab was identified in multivariate analysis as a favourable
prognastic facter |15]. However, trials assessing the impact
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Abstract

Burkitt’s lymphama (BL) is an aggressive farm of nan-
Hodgkin's B-call lymphoma with three varants namely
andemic, sparadic, and immunodefickency-associated
types. It & endemic in Alfica and sporadic in other parts

59
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of the world. While the endemic form & widecly reporind
o ooour in early childhood and commanly imwohees the
jaw bones, the sporadic form bypically presents as an
abdominal mess. This presentation reports a e case of
sporadic form of BL cirically manifesting as a genernalized
gingival enlargement in an immunacompetent adult
male which demorstrated an aggressive behaviar. The
patient reported with a prominent antarior gingival
aweling of 6 mo duration which skowly enlarged in sine
and associated with multiphe mph node insobement.
Mioroecopic examination of the kEsion wsing H, E and
mmunohistochemical disgresis confirmed the disgroic
as BL, The patient sucoumbed to the disease before
arry therapy could be matituted, Since a wide array
of causes can be attributed to gingival enlargements,
it i5 necessary o consider malignancies as one of the
mpaortant differential dagnosis sa as to fadlitate the need
for appropriate diagnosis and prompt treatment.

Ky wards: Lymphoma; Dingnosis; Differential; Non-
Hodgkin's; Gingival cwergrowth; Prognosis; Pathology:
Oral; Immunohestochemistry

£ The Author(s] 2015, Published by Bakshideng Pubiishing
Group Inc. Al rights resened.

Core tip: Burlitt’s lymphoma (BL) is an aggressive form
of non-Hodgkin's B-cell Ilymphoma with thies variants
namely endemic, sporadic, and immunadeficiency-
assodated types, [t s endemic in Africa and sporadic In
olfer parts of e warld, 'We report a rare case of sporadic
EL presanting as generalized gingival enlargement. The
purpose of this caése report is to illustrate the fact that
gingival enlargements may be caused by any berign nom-
negplashic kesions or malignandes like BL and
bespesks the nesd for praenpl recognitian and He-saing
refiarmal by tha dental practitianer,

Pataskar 5, Veskatrassan P, Sridhiamn €, Kane 5. Baskins
Iymphoma of maxillary gingiva: & case repori. Foeld J Ol
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Widely disseminated sporadic Burkitt lvmphoma initially presented as oral
manifestations in a 6-year-old boy
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ABSTRACT

Eryward:

Burkin lymghoma
Hyparmishile teeth
Sporadic form
Srage TV

Rurkit Iymspdesra, o subtyps: of non-Hodghkin's Iymgp Is am aggresive meofoem with thees varants that ane
endemic, sporadic, and mmmunodeficiency ssociated. We preseni an unusual cese of sporadic Burksit lymphoma
i & S-year-nld oy wis initkally peeseaned wints Bygeemobile ieeth ssd s sthes spesifie signs or sysgeams. On
dental radiography, the patent was found to have alveolar bone resorpion adiacent to the mawillary first
mrealars, with the appearanoe of Moatimg tewth In sdditi i e imaging (MR showid extimaive
=oft tissue masses irvodving four quadrants of the jaws. A definitive diagnosis of Burkitt lymphoma was made
Thease] o besue k] bone marnme biopey, Subsegeent images, incheling sbdomrinad computed tomagraphy (CT]
and bone sean, revealed wide di ination of the lysph vty the abdomminal cavity, pancreas, and nu-
merous bones. This case sugpesi= the possibility of dental complasis as an initial denical manifesiaton of

poendic Burkin Iymgh
prognosis.

phasizes the role of dentists in chly deteetion of the disease i impoove

1. Introdduction

Barkin lymplomes shoukd be dizgnosed as quickly s pessible asd
reguires prompt intervention becawse it is a rapidly growing high-grade
malignant peoplasm,’* However, the clinical features of oral lym-
phema, especially of lesions invalving alveclar bones are not specific,
dentists aften misdiagnase them as tooth-related diseases o any ather
problem and attempt o solve the problem with dental trestment. For
exampe, dentists wsually evaluace hypermobile teeth with a hiscory of
jaw pain or floating teeth with resorption of the adjacent abveolar bone
as dental abseess or Langerhans cell histioeytosis, respectively, This
might delay diagnosis and treatment, thereby worsening the progoosis.
Wi observed a case of stage 1Y sporadic Barkint lymphoma in o Geypear-
okl boy that initially presmped as hypermalsile teeth and jaw expan-
sian, with no ather specific signs or sympioms. This case highlights the
dentist's rode i the ey detection of Burkinn lymphama invalving the
jaw because the prognosis of the patient can be improved if the diag-
osts s made as quickly as possible,

2, Casi paport

A E-year-pld bay visieed for an evaluaton of hypermebilioy of the

maxillary right first molar, The bow's past medical history was pon-
specific, and he had no history of progressive systemic symptoms such
ag [atigue, weakness, or fever,

Imtraaral examination reveabsd padnless gingival amd  mucosal
pwelling in both posterior maxillas amd mandibles, Furthermore, the
right mandibular frst molar was tileed lingually, A periapical mdio-
graph (Fig. 1A} showed severe alveolar bane resorprion arcund the
maxillary right first molar, with uncompleted oot development. &
pancramic [Fig, TR view showed loss of the laming dura arcand all
four first malars. Enlarged follicular spaces were also observed in bath
mandibular second premalars. Cone-beam computed tomagraphy (0T
images (Fig. 1C and D) showed large tumosous lesions accupying bath
mxillary sinuses, causing partial resorption of the sinas wall.

Histopathodagic Bndings af the socal mucoss of the upper right
first malar showed sheets of monomarphic lympheid cells and inter-
verig  phagecytic  celld, imparting A “starry-sky  appearaned”,
Immunchistochemical stzining was positive for CDI0, CD20, and
MUM1, which are specific to B-cell lvmphocytes and lane stages of B-oell
differentiation. Ki-6¥ staining was positive in more than 95% of the
cells, revealing high praliferative sctivity, Overall, histopathology re-
sults supported the diagnesis of Burkitt lymphoma. The patient was
immedintely referred o the Hematology-Oneology Dep far
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Original Article

Clinical manifestations of oral lymphomas — | ®
Retrospective study of 15 cases in a o
Taiwanese population and a review of 592
cases from the literature

Chih-Huang Tseng *°, Wen-Chen Wang *°, Ching-Yi Chen *°,
Han-Jen Hsu “, Yuk-Kwan Chen

* pivision of Oral Patholoay & Moxiliefocial Rodiclogy, Keohsiung Medical University Hospital,
Koohsiung, Taiwan

" gral & Moxillefaciol Imaging Center, College af Dental Medicine, Koohsiung Medical University,
Koohsiung, Talwan

* school of Dentistry, College of Dental Medicine, Kaohsiung Medical University, Kaohsiung, Tafwan
A bivision of Oral & Maxiliofacial Surgery, Kaohsiung Medical University Hospitol Keohsiung, Talwan

Recetved 5 February 2020; recetved in revised form 5 Say 2020; accepted 17 May 2020

KEYWORDS Background/ Purpase: Due to the rarity of oral lymphama (0L}, we aimed to evaluate the clin-
Clirical ical features of OL and discuss these findings in light of the literature,
rmanifestation; Methods: English language literature (19802019 related to OL was searched in two elec-

Lyrngharna: tronic databases, Patients (20002019 diagrosed with OL were also selected from the data-

ral: base of the Oral Pathology Department in our mstitution, The clinical features, radiographic

Rawlaw: apprarance, and histopathological diagrosis in these selected cases from publications and

Talwan our imstitubion were then anatyzed,
Results: 607 cases of OL {15 @0 our institution and 532 from literature) 0 patients aged be-
tween 0 and 52 years (average, 51,8 years) with a male to fermale ratio of 1.6:1 were included.
The most common diagnoss was diffuse large B-cell lpmphoma (n = 205], followed by Burkitt
lymphama (n = 72) and T-cell lymphoma (n = 370, The mast frequent site was the gingiva,
followed by palate, maxilla, mandible, tengue and buccal mucosa, The mest frequent symp-
torms were swelling, vlceration, paresthesia, mobile tooth and pain. Radiographic findings
included ill-defined osteolytic lesion, thickening of the periodontal ligament, Loss af Lamina
dura and tooth dBplacement.
Canclusion: Despile the rarity of extranodal lymphomas in aral cavity, their occurmence may be
part of disserninated disease. Detailed history-taking, clinical and imaging examinatbon and
awarensss of the patient’s signs and symptoms are important for early diagnosis and an

* Cornesponding author. Schoal of Dentistry, College of Dental Medicine, Baorbiung Medical University, 100 Shih-Chuan 150 Road, Kaoh-
siung. Takwan. Fax: <886 7 3210537,
E-mall gadress; KOTESE eI hinet.nel (Y. -K. Chen).

https:/ f doi.org 1 0L1014/( . jfma. 2020.05.025

0925-66a6/ Copyright & 2020, Farmasan Medical Association. Published by Elsevier Taiwan LLC. This s an open access article under the CC
BY-BHC-HD license (Ribp: s fomeat ivacommans. org flicenses / by-nc-ndf4.00).
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— Abstract

Early Diagrosis of Burkitt Lymphoma on the Mandible: A Case Report

Miae Kim, Jihyun Park, ¥onjoo Mah

Ivision af Pediatric Dentisry, Department of Dentistry, Ewhiy Womrans Usiversity Mokdong Nospital

Burkitt lymphoma (BL) s an aggressive form of non-Hodgkin s Broell lvophoma found primarily in te pediatrie
populatien. In the oral cavity, this tumer can grow rapidly and often brings about facial swelling or development
af an exephytic mass involving the jaws.

A Gryear-old boy was referred for swelling and pain in the left mandibular area, The patient. showed diffise
swelling on the left side of the mandible and firm-moderate tenderness upon palpation, An intraoral examination
showed moderate mobility and sensitivity to percussion on the left primary first and second molara, without
severe caries, A radiographic examination revealed complete loss of the lamina dura on the left primary second
malar and permanent Orst molar. There was a eadiolucent osteclvtic lesion and destroction of the eortical bene
of the left manditular body. Based on the clinical, radiographic, and immunshiztechemical findings, the patient
was diagnesed with BL, and was referred to a pediatrician for systemic evaluation and intensive chemotherapy,
Even before the completion of chemaotherapy, the swelling resolvied and the displaced teoth were relocated 1o a
normal position.

This patient shewed a good prognosis due to prompt diagnosia and intengive chemotherapy. Early diagnesis

and referral for treatment can prevent. the develapment of BL,

Key words : Burkitt lymphoma, Signs and symptems, Dagnosis, Chemotherapy. Adjuvant

. Intraduction

In 1958, Denis Burkitt" published the first report of

Burkitt [ymphoma (BL) - derived from facial and ab-
dominal lesions in young Alvican children, BL s an s
gressive form of non-Hodgkin'e lymphoma (NHL), con-
sisting of high-grade, diffuse, small, non—cleaved B-lym-
phocytes, The affected age group for BL is children and
voung adults®.

BL may present as one of several types: endemic, apo—
radic, or immunodeficiency-associated, The endemic

(African) type almost always occurs in children aned n-
volvas the jaws in 50-70% of cases. Jaw lesions in the
endemic type form at the age of 3 years in cloge to 100%
of known cases. In contrast, jaw leskens are less freguent
in the sporadic (American) type and presentation of this
type is almost always asseciated with abdeminal compli-
cations”, Children diagnosed with sporadic BL are typi-
cally older than children suffering from the endemic
type. Furthermore, the incidence of BL also increases
among patients with various immunodeficiencies, such
as HIY infectbon”,
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Diisiors of Peiosiic Driviry, Dupariment af Dertistry. Euta Wevnsrs Lnversily Liakdang Mokl 1077, Arysgehacn-rn. Yangebesn-gu. Secul, 07085, Korea
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Oral tumors and tumor-like lesions in infants and
children
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Abstract

The aim of this retrospective study was to survey the spectrum of oral tumors and tumor-like
lesions treated in a pediatric surgical unit. The clinical features and treatment outcome are
presented, and guidelines for management discussed. Long-term follow-up was carried out
both by re-examination and by means of a questionnaire. A total of g5 patients were
encountered over a 30-year period. The age at presentation ranged from 1 day to 16 years, and
the male to female ratio was 0.7:1. The lesions were located predominantly on the lips (22%),
tongue (21%), and cheek (19%). Patients were divided into five groups based on histological
diagnosis. Benign lesions accounted for 83 (87%) of the cases. Of these, 41 (43%) were benign
tumors, the most common of which were the hemangiomas (17 cases). Hamartomas accounted

for a further 22 benign lesions (23%), among which 12 were lymphangiomas. Furthermore, we
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Abstract

Background. There is only limited information available in Chile regarding the frequency
of biopsied oral lesions in paediatric patients.

Aim. To determine the frequency of histologically diagnosed lesions in oral pathology
specimens from paediatric patients in a Chilean population over a 15-year period.
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Review Article
Peripheral Exophytic Oral Lesions: A Clinical Decision Tree
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[Magnosis of peripheral oral exophytic lesions might be quite challenging. This review article aimed to introduce a dedsion
iree for oral exaphyiic kesions according 1o their chisacal features. General seanch engines and specialmed datahases mchading
Pubbid, Pubbid Centzal, Medliae Plus, ERSCO, Sciiice Dine, Soopus, E and wcalial Boilis wene o s Hind
rebevant ophcs by means of keywords s as “oral soft tesue lesion.” “oral tamsor like lesion,” “oral mucosal enlargerent,” and
“oral exophylic lesion.” Relsied English-language ariicles published since 1984 to 2006 in both medical and denial journals were
P A Lipn wpelation of data, penpheral aral enophytic lisions wene L-rh':nrlu'd inhy banr major Hn:ru[“ :lnllrd:r‘lll Ihnr
watace tewiune smooth (mesenchymal of poscquamous epache liam-ori di el roagh {sq
Leskoms with smooth surface were also categorized inio three subgroup im-dln;h:l l:helrpemrall’mq.l.mq. reactive Iw'p:rp].:lnk
kmu‘rrrl'hmm:lw:. hyperplasia, salivary gland lesions (nomneoplastic and rrm[lhplrl::l. and mesemechymal besions Tenign and
1. 1n addivion, kesicns with reugh surfae wene ] = s mre Rezding, Inovotal, 29 emilics
were nrgml.md in the form of a decidon tree in ceder o belp cliniclans establish a logical diagnosis by @ sepwise progresion

-

methad.

1. Introduction

Lasindis i Chie oral caviny pemerally present @s uboeranioes, ped-
white lesions, pigmentations, and exophytic lesions. Clinical
classification of oral lesions i= of great importance in the
diagnostic process [1. 2], The term oral exophytic lesions is
dimgrited as pathalogic growths projecting above the nocmal
coatoars of the oal mucosa [2]. There are several anderying
muchanisens respossible for aral exophvtic lesions such as
hypertraphy, hyperplasia, reoplasia, and pooling of the fluid
1], wbich pakes ivdifficalt vo approach sech lesions clinically
|3, 4]. According to a national epidemiologic study by Zain
et al, ewaphytic kesions scoonnd for 6% af all osal lesioes
|3]. Therefare, attempts should be done to arrive at a timely
diagnesis vie more leghcal routes like decision trees rather
than test-amd-error methods |3 4], Exophytic lesions can
b classified according so their surface texhare (smoath and
raughl. type of base (peduncolated. sessile, nodular. and
dome shapel, amd consisiency [soft, dheesy, mahbery, firm,

arul bany bard) [L. 4). This narrative review paper, bowever,
focuses on the sarfaoce shapes of the lestons as the main
climicall featume in order 19 build a digrosiic dedsion tree
In this regard, eral peripheral exophytic kesions are dassified
as lesions with rough surface and those with smoathly
comtoared shape [1, 5, 6]

2. Methodology

Ceemeral search engines and speclalized databases incading
Pubblid, PubMed Central, Medline Flus, ERSCO, Scieno
Direct, Scopus, Embase, and authenticated textbooks were
used by the firsd authos amd (e corsespanding author 1o
fird relevant topics by means of MeSH keywords sudh
s “oral st tissue besiom,” “oeal tumee like lesion,” “oral
mucosal enlargement,” and “oral emophytic lesson.” Related
English-lrnguage anmicks published since 1988 10 2006 in
both medical and demtal journals incduding reviews. meta-
arubyses, ariginal papers (rndomized or nonrandemized
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Orofacial tumours and tumour-like lesions in
children treated at Muhimbili National Hospital,
Tanzania

Gift G. Natana, Boniphace M, Kalyanyama and Elison M. M. Siman
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rlﬂmﬁ.ll:hl‘l: Orofacial tumours and tumour-like lesions ooour at any age. An increasing ocourrence has made 111:::‘\

tmoars a significant cause of marbidizy and mortality in childnen,

Objective: To determine the dirdcopathological characteristics and treatment modalities of arafacial tumours and tumours
like besigis in childran at Mukimbil Mational Hespital

Merthosds: Chikdran Fged bk DR yoars with anafacial tumsurs and turasr-Eee lesions were inerviewed ugirg A structured
guestiennaire and dinically examined. The dats were analyied using statistical package Tor social sciences [3PE5) versian
200, Statistical significance was considered a8 a p-value of < 0.05.

Results: 121 children aged 4 days to 17 years {mean= & 56 years 5.5 30, 52.1 % being male, particpated in the study.
The age groups 05 years (38%) and 11-15% years [28.1%) were mast affected- poalue 038, The majarity (86%) of the
|psinns were Benign, haaman gioma was the mast |16 4% ) comman Benign tumcudr, DenTigerows Oysh was the maast | 7.8%]
frequent tumpur-like lesicn abseraed, while Burkit's lymphama and squampus cell carcingma sere the mast commsan
malignant lesions. Swelling was the most comman clinical feature in all turmours ard tumour-like [esions and surgeny was
the most comman treatmernt.

Conclusion: Benign arcfacial tumaurs and tumeurlike lesions were the types most commanly seen amang children in

Tanzania

L‘_lﬂ'l' words: ceofacial, Tumcurs, tumour-lig lesions, childnen, Tanzania,

i

INTRODUCTION

Chratacial mmourss and tumour:like lesions ocour ar any
age, An increasing ocourrende has made these umours &
significant cavse of marbidity and marialiy in chaldren.
1" The specrrum of diseases differs from thar in adubs
as does the behavicur of cerzin lesions. ¥ Some lesions
chanpe with development of the body and therehors
thear management changes as well. ™ Vanous repors
have discussed the frequency, clinical presentarion,
histepatholegical  characreristics and  management  of
oiabicial mimours and mameir-like lesions in children,
Making comparmsons betwoen published series i difficul
because of the differing descripeive criceria. ™% In East
Africa, and in Tanzania particularly, ™ repons are limied
s this soudy aimed ar addressing this shardall in our

kencowledge.

The abjecrive aof the sndy 5 o devesmine  the

chinicopathologeal  chamctestes and treatmen:
mindalities of orcfacial rumears and mwmowr-like lesions

in Tanzanian children.
METHOD

The study was conducted at the Dieparements of Oiral and
Maillafacial Surgery and Ororhinedaryngalogy (ORL)
af Muhimbili Matienal Hospizal (MPMH] Dar e Salagm,

which recemes patients from all ever Tameania,

Pasierits less than 18 years old wath arofacial tumaours and
mumouwr-like lesians whao arended BMH From Seprember
2016 e March 2017 were studied. Clinical diagnoses
were confinmed hismalogically, The lesions were classifid
as benign tumours, malignant samoars o famour-like
lesions. These with no hiswlogical diagnosis or with

Okation: Matana et al. Orofadal buencars and tumour-Eke kzsions in chidren breated at Muhimbil Mational Hospial, Tanzania, South
Sudan Madical Journal 3009; 13(15:58 & 2013 The Author (=i Uicensa; This & an open aooess arbcle wrdier O BY-SCW0

South Sudan Medical Joumal Vol 12 Mo 1 February 2014
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PAEDIATRIC OROFACIAL TUMOURS: NEW ORAL HEALTH CON-
CERN IN PAEDIATRIC PATIENTS

F.O0. OMOREGIE and O, AKPATA
University of Benin Teaching Hospital, Department of Oral Patholegy/Oral Medicine, PMB 1111 , Benin, Eda

State, 300001 Nigeria,
DO htip:Vds doi.ore 1043 14/mmj.v48i .2
Corresponding Awtlor: D, Felix O Owmovegle Emlls owsovegiefol vahoa, cort
ConfTicr af imteresis None deciored
SUMMARY show an increasing infil.l#l‘ll;c of paedhatric orofil
Objective: This study aims 1o determine the incidence, tumours (24% o 28%) " in our environment.
age. gender, orofacial sites and histological pattern of . o _ )
paediatric orofacial wmours in a Nigerian population, A higher ||_1l:~|dv:|:|:l:~_of n_‘lallgnam orofacial BT
The yearly findings will be analysed to identify the  9mong paediatric putients is also reported among Mige-
interval for increase in the incidence of pacdiatic oro- rians by Ajayi et ald in Lagos (13.3%) and Omoregic ot
facial tumours. ul *in Benin (22.5%). Furthermore, Areghesala ot al
Patients and Methods: A 2 Loyear {1900 1o 20010) ret- reported a higher incidence of malignant paediatric
raspective analysis of poediatric orofacial tumours in orofacial wmour (51%) than the benign wmours

children younger than 16 years was carmed out in the (49%4).
Department of Oral Pathelogy/Oral Medicine, Univer-

sity of Benin Teaching Hospital, Benin City, Nigeria, Malignant lesions are a cause of oral health concem in
Results: OF the 1013 dingnosed lesions within the  hildnen even with the current effort to conirol com-
stuly peried, there were 137 (13,5%) paediatric orofa. municable discases in the third world countries.” In our
cial tumours, among which 71 (51.8%) cases occurred environment they rank fourth a5 & canse of mortaliny.”
within the last & years (2005 1o 2010}, There was male Orofacial malignancics arc of great concern because of
predilection for the lesions (78 moles to 59 females,  the associated high mortality due to late presentation

ratio = 1.3:0). The mean age was 9 + 4.3 vears, with for treatment, ™" a low S-year survival ric (55%).
peak age group of 11 to 15 years (=60, 43.8%). The  poverty, lack of awarencss and local beliefs."* Morco-
mandible (n=dd, 321%) followed by the maxilln  ver, paediatric orofacial twmours whether benign o
(n=42, 30.7%} and orofacial soft tissuc (n=19, 13.8%)  malignant may be associnted with facial disfigurement

were the most common sites, The bemgn tumours with associated psychosocial F'mh]':mi-”.”
(n=72. 52.6%) were slightly more than the malignant
tumours (n=65, 47.4%). There were more malignant So far, no study in our environment has evaluated the
tumours (n=23, 16.8%) than benign tumours (n=20, mndence of pacdiatric tumours with o view to deter-
14.6%) within the last 3 years (2008 1 2010) under ming if there is an increase incidence of these lesions
review. Burkitt's lymphema (n=38 27.7%) was the over a given period. Also, the specific clinico-
commongst malignant lesion, demographic factors and histological pattern of the
Conclusion: This study showed a recent increase in the lesions within o surge period is yet o be determined,
incidence of pasdiatric orofacial tumours, particularly This study aims 1o determine the incidence, age, gen-
due to a higher incidence of Burkitt's lymphoma, der, orofacial sites and histological patiem of paediatric
orofacial tumours in a Migerian population. [t alse aims
Keywords: Pacdiatrics, Orofacial tumour, Benign, b analyse the yearly findings in erder W establish the
Belalignant, Oral Health incidence of the lesions during the study peried.
INTRODUCTION METHODS

Ethical approval was obtained from the Hospital Ethi-
cal Committee to cary out a 21-yvear (1990 to 2010}
retrospective analvsis of all paedinric orofacinl to-
mowrs scen in children younger than 16 years, in the
Department of Cral Pathelogy/Oral Medicine, Univer-
sity of Benin Teaching Hospital, Benin City, Nigeria.

Previous reports show that the incidence of paediatric
orofacial mmours was relatively low, (9.0% to 10.7%),
It consists predominantly of benign tumours (21% 10
97.1%}, while malignant tumours constibute 2,9% 1o
9% "* Howewver, recent reports from Migerian sudies
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Agressive mandibular tumors in pediatric patients.
Report of 4 cases

Tumores mandibulares de conducta agresiva en pacientes pedidtricos.
Reporte de 4 casox

Francisco Marcase Montahez®

ABETRACT

Chiiiran rasaly separisncs boseom n the face. Mesarihaloge,
BEsus damsgs caussad by thess fumons can modily bscis) growin
and , causing p . methedic and pecholegical
aherstiors. Tre hstopainclogical aigin ol fese lesions is vanstle,
it thei Incal Bebavior (s insquently aggressive, olentimes not
malching fr enige” hisiclogical appeatance. n order b reach
aocurase dagnasis [l s imporant 1o ba amilisr with adisgransio
and clinkcal charamiensses eitibied by all ksions, adooualoly wko
a biopay. ok wel as coun with hissopathalogizal oparaters with
agadianci i e FRengrilan of T lLimos, snce they dlimaley
A FeSEEn 1 T IAEERE N 5 b praseribed Liadisn iafacson
i s AT E Gl 1 saslon Ll dlftics and lusston

RESUMERN

Les fumonae de ls egin lscil en rifics oo poco Insamnie pemn
o dafo qus coasionan en los ejos modibcs o dessrmlo y ore-
ciminnio de la cam, ] fimicas, ]
peicoitgcas. Bl ongen Ristopaiclogion de L ksicnes e wanstie,
jpeers L ponducts local de s miSmas susle SEFAgNSSN. N0 coms-
pondients en michas coasones o s -benigna. apatenca st
lagiza. Para legar a un dagnistion comemto a5 IMpomanis onoeer
caractanistoas oirinas y o im ol peesanta cada lesiin, ralk
20 Lina alesiusc nma do BofEi, Goemas da Somar oon Ralupa-
MDD O G peTeNEa N ol FRCOnoCImG 6 REI0E LMOTEE, YA
it i Al dRPEdn @l Somet alafiams & melizar. E| sbjalmn
chal Irgbiesin o as o ricniside S 8 lasdn, reslaumanda lunsan

and, whanear peible, e geowth al iy S

¥ auldsch bacial v, de dar poable, livirscar ol racifmanta de ba

almctures, This @ not assy bo schisve i governmet o
with limited resnurces. Thees is el & ol 10 bs achieved i tha feld
of lavering bone growth and Lier rehabiilale patient's occusal
conditions. In the present arficle we present four cases of umors in
padalnc patients. Tumams wane of diieont hetopahalogics insage
and o Trequency, Dt all wom localy agoressive. Thesa umors
warn reated oi tha Hospilal de ARa Espocialidad 134, Masioan
Insiilng ol Sooial Beourily, Tomeaen, Coahila, Meska.

Kny words; Facial fumars, histogathalogy, chnical bebavior
Palsbras clave; Tumome osles, heopakdogi, modusis cinca

INTRODUCTION

Primary maxillofacial tumors in pediatric patients
ara very rara when compared to fumaors presant in
aduits. Mevarhelaes, tissue damage causad by these
lasions is of greater impact, sinca |, in children, thay
diraclly afler lacial growih and devalopmeant as well
as paycho-social evolulion.' Generally, lumar lesions
in childran exhibil aggressive local behaviar, inilial
diagnasis and ensuing treatrment plan are difficult,
since lumar malignity degres and histalogical lineage
must ba astablished, Treatmant must be gearad to
lasion rasaction and mmadiate lissua racanstnction,

- . mendo seic ulbmao iG] de lle-
wur a cabo en hospisles del sacior safud de presupuest: lm gado,
Fabisrain mucho por hacer en lo que se refiens a los telamienios
encamiraios & fasorecer o mecimianio dseo v postenor rehabdiia-
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in all possible cases restaring funclion and esthelics
in ona single procadure as well as favaring growth
of affected structures.® All the aforementioned
procaduras are possible when lesions are banign but
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Original investigation
Tumors of the Pediatric Maxillofacial Skeleton
A 20-Year Clinical Study

Kathenne 5. Parry, BID: Andres T. Thacouk, 800 John F. Caccamess I, DR, MOk Bobert & Ord, DOS, WMD:
Kewin [ Persira, MO, MS

IMPORTAMCE Pediatric jaw tumars are a rarg clinical antity and are nat well addressed inthe
octolaryn@alogy literature. |Lis impontant that otolarynigelogiss be familiar with the dincal
features, management, and outoomes associated with these lesiars,

OBJECTIVE Ta review the chinical presentation, management, and outcomes of faw tumors in
children treated at a tertiary care acadesmic center.

DESIGN, SETTING. AND PARTICIPANTS Retraspective medecal record review of chikdren 16
wears or younger who presented to the departments of Oral-Masdllofacial Surgery and
Crtorhinglaryngology at the University of Mandand Medical Center betwaen 1992 and 2012
and weere diagrosed as having a jow tumor, & PubMed revies of literature fram 1992 te 2003
on ja4 tumars in children was also conducted,

MAIN OUTCOMES AND MEASURES Medical reconds were reviewed for data ansymptoms,
physical findings, pathalogic diagnosis, intervantion, and autcomes.

RESULTS The medical necards ol 76 patients evalusted Tor & jaw mess wene reviswed, and 20
were found to have a diagnasis of 3 jaw tumor. The 2 most comeman patholagic diagnosas
were ameloblastoma (n = 5} and juvenibe assifying fibroma (n = 4. Two umors wearnea
malbgnant, a rhabdomyosarcoma and a teratoma, Thirtean patents presented with evidence
of amass or swelling, 5 patients were asymptomatic with a lesion fownd on surveillance
pancramic radiography. and 1 patient presented with epistacs and 1 with facial weakness and
pain. Al tumors excuding a lymphangioma and a rhabdemyosarcoma were managed
surgically, Eight patients underwent mare than 1 proceduns incduding secondary
reconstruction price to a sattsfactory cutoome.

COMCLUSIING AND RELEVANCE Pediatric jaw bumors are rare lesions mast commonly
presenting with a swelling or mass. Patients can be asymptomatic with the lesion identified
on routing imaging. Certain dinkcal features such as age. location of tumor, and presence or
ab=ence of bone and soft tissue can narraw the differential disgnosis and identify tumors that
may be makgnant. incisional blopsy Is an impartant first step. & majority of 3w tumons ane
Lentign bt require surgical intervention for eradication of disease Multiple procedures,
including reconstruction, may be required for cartain lesions prior to oure,

LA Otekenrged M) Mk Surg. 2005 T 0-44. doi 100000 famante 201418085
Publshed online Mowamber 13, 2004,

Copyright 2044 Amarican Medicsl Asseriation. All rights reserad

82

Awthor Affilabons: Uneversity of
Waryard School of Medione,
Baltimaore (Pamy Thaczuk, Pereiral:
University of Maryland Schoolof
De=ntistry, Baltimone (Cacramess,
Dl

Conesponding Suthor Keen 0
Pereies, MO, M5, Uneersty of
Warylard Schocl of Medicone,
Capariment of Ciorhnolanympology,
6 % it S St SO0, Balbmore,
M0

(KPP ra sl urmarplaed edul,

Jamantolaryn gology com



A Textbook of Advanced Oral and
Maxillofacial Surgery

Volume 2

Edited by Mohammad Hosein Motamedi
BMSU and AUMS

The scope of OMF surgery has expanded; encompassing treatment of diseases, disorders,
defects and injuries of the head, face, jaws and oral cavity. This internationally-recognized
specialty is evolving with advancements in technology and instrumentation. Specialists of this
discipline treat patients with impacted teeth, facial pain, misaligned jaws, facial trauma, oral
cancer, cysts and tumors; they also perform facial cosmetic surgery and place dental implants.
The contents of this volume essentially complements the volume 1; with chapters that cover

both basic and advanced concepts on complex topics in oral and maxillofacial surgery.
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Metastatic tumors to the jaws and oral cavity
GS Kumar and BS Manjunatha'
= Author information = Copyright and License information  Disclaimer

This article has been cited by other articles in PMC.

ABSTRACT Go to:

Cancer 15 a disease mnvolving complex multiple sequential irreversible dysregulated processes showing
metastasis that results in morbidity and mortality. Metastasis is a complex biological course that begins
with detachment of tumeor cells from the primary tumor, spreading into the distant tissues and/or organs,
invading through the lvmphovascular structures followed by their survival in the circulation. Metastatic
tumors to the oro-facial region are uncommon and may occur in the oral soft tissues or jawbones. The
clitical presentation of metastatic tutnors can be variable, which may lead to erroneous diagnosis or may
create diagnostic dilemma. Therefore, they should be considered in the differential diagnosis of
inflammatory and reactive lesions that are common to the oral region. Most of the literature on oral
metastases involves erther single case reports or reviews of these reported cases from scattered
geographical areas. Hence this present article 1s an attempt to provide a detailed review of pathogenesis,
epidemiological details including clinical and radiographic presentations, microscopic features and
treatment of metastatic tumors to the jaws and oral cavity.
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Survival predictors of Burkitt’s lymphoma in children, adults
and elderly in the United States during 2000-2013

Fahad Mukhis®, Psolo Bolfens”, Hamney &, Risch™, long ¥, Park®, Omomighe M Bubu', Lisdeay Womack',
Thuan ¥, Tran™", lanice . Zgibor’ and Hese K. ey
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" icahn Sohool of edicine, Aounl Siadi Stheol of Wedicing, Tech Cancer iralinme, Hiw York, ¥y

1 epariren! ol Chone Dseae Epdenmlogy, Yl Schocl ol Pabls Health, Yike Unserdby, Hew Hinsea, CT

Tl Carcer Cerder, Hew Hyemn, CT

“Depanmers ol Cancer Epicerniniogy. H Lee Mol Corcer Center and Reserch lasdiale. Tampa, FL 79612
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Burkitt's Lymphoma (EL] has three peaks of occurence, i children, sdults and elderly, ol 10, &0 and 70 years respecively,
To the hest of ow knowledge, ne study has bam conducted 1o assess peedicion of serival in the thres age groeps, We
hypatkssized thet servival predictors may differ by sge group, We, therefore, sought o determine sursival prediclors for BL in
these three prowgs; children (<15 years of apel. sdults (40-70 years of are] and elderty (=70 years of aped, Using the Surveil-
lamce, Epidemiology, and End Beselts (SEEF] dalabese comering the years 2000-30073, we dentified 797 children, 1,994 adults
oo AT elderly patiests sewly @agnesed with Bl We used adusted Con propertional hazards regression medels 1o defer-
mise prognnstic Factees for sundval e epch age group, Freeyeer relative sprvival in BL fer children, adults and eldely were
90,4, 47,8 and I8.9%, respectively, Having of least See || Ssease and mulliphe primaries were gssociated with higher
maetality in the alderly groap. s sdults, muRiple primaries, Stage il or IV disesse, African Amercan race and bone marow
primaey were ssaocisted with & 1 morkality wh Shage |V disease and muliple primaries were pusocisled with
worse gutcoma in childesn, These findings demanstrate commenalities and differences in predicioes of sgraival that may hase

B ierniEean] Fooevll of Carer

implications for mansgement of BL patients,

Sporadic Burkitt's Lymphoma (BL) is the most common non-
Hesdgkin's Becell hmphoma in children."? In wdulis, sporadic
BL sccoumts dor 1-2% of the san-Hodghin's Lymphames

Eey words: Burkin's Lymiphema, prognosis. survival, SEER
Auddivional Suppartiog [nformation may be found ke online:
wersion of this artick
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of the autiars.
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of Soath Florkfa, 13301 Bruce B Do Bralevard, M5,
Tarnpa, FL 33612, Tel: 8139780854, E-maik hnlsushealthustedu
or Dr. Fahad Bbakboar, SLD MUPH., Depamment of Fpidemsinkgy
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3360E E-maik fahadmvekbrangthealth, wladu

Int, |, Concer: 140, 1&534-1533 (200710 1006 UKL

lfNHl:I."' Burkstt's Lymphama is an aggressive bamaor that
arises i various parts of the lymphatic systen” 1t s one of the
fasbest growing tumeors, with a doubling time, {f.e., the teme for
a turrear b grow bo twice itz original size} of just 24 hrs."
Burkit'’s Lymphoma has three clinical types, each of
which has destingt characteristics. The endemac type of BL is
found mainly in tropecal climates where malaria is endemic”
and has a sirong link to Epsicin-Parr virus (EBV) Infiection.”
It Is thought that Falcparim malerke promoges the nfecriviny
of EBY throogh reactivaiiog laiemt ERV, suppresdng T-cell
imnvanity againgt EBV and produces the sipe translocation
that B comson in BLYY The endemic mpe noemally
inwedves the jaws and his a favorable progoosss with sppro-
priane treatmenl, The sporsdic nse of BL & miose cosmon
an min-isalasia endemic n'u,il,ula. ek as Morth Arwrica, East
Asia arel Easliern 'Enri.lp'.'J amid i liss Jikely 1o b assodialinl
wilhs EBY than the endemic type” Thee sporadic typi is muone
witlespread m e body, with most cises socurring in the
abdomen, reproductive system and hmph nodes® The Tast
tvpe of BL is smmunasuppression related BL, mainky found
in thom with immunosuppression from HIVIAIDS, post-
tranesplant recipients and congemitel immunodeficiency
All three forms of BL are responsee to trestment in children
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Trimodal age-specific incidence patterns for Burkitt lymphoma
in the United States, 1973-2005

Sam M. Wbulaiteye”, William F. Andersan’®, Kishor Bhatia®, Philip 5. Rosenberg®, Martha S. Linet® and Susan 5. Devesa®™
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wilh 3

Burkite Iymiphores (BL) B 3 uniqus B.call nun-Hedghis hmgh

lablished cinical-egidumiologicsl variams:

inbadaninic, sporadic nd ANDS-eelatad BL. BL varians show characteeislic dysragelalion of MFC gens, Bul the causes of MYC

dysrepalation or BL arksing & difarent ages are poorly und

d, Thersfiars, we :

d papiilation-based BL mcidunce

pattams in the United Siates to deteiss age-lated sk, BL case and population data wera obiained fam the NCTs
Surssillance, Epidesiology and Esd Resuls Databases [1073-2005), Stasdard enss-sectivea] age-standiedized snd age-
Bpeific ineidancy rabes wern stratilied by s and e and sepplisantod with ago-pried—cobert madets, W ssalyred

.05 BL cases diagnosed during 1,160,300, 207 persen-years of sksereation, Age-siandisdized ingidence rates resy S.6% por
yar (955 1 4.5-9.1) for males asd 7.1% [95% 01 £.3-11.1) for lemalis during the siudy perisd. Th rate among males was
3.2 tissas thet ameng famalas, and amosy Whites 1.3 timas thet ameng Blacks. Male-to-famal incidance i raties did not
ilTiar By vaca, bub wiew &.3 lar peofiatrie (319 yoaes), 6.1 far sdull [20-50 years) and 2.0 fae geistiic [=60 yuars) BL Couss-
sacrRafial aie-apecilil rabes shomed 2 séparale peaks among males and fomales, Aoss ages 10 and 75 years, and & 3nd paak

near ke A0 years ameag makes. The oi/bimedal incidence patiem was. g in
with mary HIV/AIDS cases and in pariod-spacific, cohort-spacific analysss. To sur |

mELr 1

¥ luding regisiries
ledge, b/ bimsdal incd -

s ol pravadusly bien raparted for BL. Trmoda/bimodad BL suggusts hataraguasity in stiolegy or bislogy of BL disgnosed

a1 dilfarant ages in males and Temales,

Hurkin lymiphoma [BLY is a rare aggressive B-cell non-Hodg-
ki lymphama (MHL), fisst reported in African children 50
years aga’ Description of BL hispopathology” and subsequent
diagnosis of cases throughous the world ded hle dif-
feremces in incidence im different populstions’ and abe e

amoeg each of them” All BL s charscieritic dyseegula-
tion of the MYC pene mualy becwse of cheomosamel
trapslocation  involving MTC and  Enmusaoglobulin  (1g)
genes,” but abso mutstions in MYE or assoclated genes ™

The risk factoms Sor sporadic BL are poorly anderstood

morphologicl spectrum of BL® Today, 3 disical-cpid

legical vasiants are recognized, de, endemic, spersdic and
AlDS-gssockted Bl These theee variasis are indistinguaish-
ahle by conventional disgoostic evalaation of morphelogy
and immunostainies,” " but subtle mosphedogical vasiation
broadly classified as rypical asd arypical BL are recognized

By words) ron: Hed ghin lymphoma, epidemislogy, mulistage cncer
muodels, tritbimedal cancer, Epstein-Barr virus

Addiional Supporting Informaton may be found i the online
wersian of this artick
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and incompletely wnderstond for endemic and AIDS-related
BL"' For endemic BL, Epsicin-Barr viras (EBV], whose ge-
name is detected in neardy 100% of cases, amd Plasmodivem
Jealciparoes malarie, which hes overdappisg geographic diseri.
bastion, are conshdered risk factars For sporsdic and AIDS.
related Bl maliria is not eedevant send EBY, although whigpai-
sous, b detected bnoa manority of cases.!! BL & chasacterized
by a very short dowhling tinse (1-2 days)'? and the iniervd
from initiating of peoisoting events o disgnosis may be
comparativedy shart, This, study of age-iscidesce pattenes
may provide dues about etiodogy. Therefore, we comducted &
population-hased gnalysis of age-sndardized amd sge-spe-
cific imcidence patterns for BL by gender asing data collected
in the Mathonal Cascer lestinte’s Surveillisce Epidemislogy
and End Resalts [SEER) program for cases diagnosed during
the vears 1973-2005,

Material and Methods

Stwdy population

Incident BL case and popalation data were obtained fram the
SHER & (1973=1991), 15 (1992-1990 and 17 {2000-2005)
Registries Databases (Movember 2007 submission,  hitpa!f

86



1196

Intensive Chemotherapy with Cyclophosphamide,
Doxorubicin, High-Dose Methotrexate/lfosfamide,
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BACGKGROUND. In the era of highly active anriretroviral therapy (HAART], standard-
dese chemetherapy for hurman immunodeficiency vires (HIV -asscoiated diffuse
large B-cell lymphoma is becoming the standard of care, In contrast, the safety and
efficacy of intensive regimens have not been esahblished for Burkion lymphoma
(BL), a highly aggressive hymphoma for which modemte-dose chemotherapy is
substandard in the HIV-negetive population.

METHODS. To evalugre the feasibility of Intenslve chemaotherapy in HV-assoclaed
BL, the authors retrospectively reviewed 14 HIV-positive adults with BL treated at
their center beoween 1988 and 2000, Eight patents were meated batwean 1598 and
2000 with cyclophosphamide, doxorubicin, high-dese methotrexate/ifcsfamide,
etoposide, end high-dose cyterebine (CODOX-M/IVAC], one of the currently pre-
ferred Inensive-dose chemotherapy reglmens for BL. Six recalved other chemo-

therapy. Outcomes were compared with those of 24 HIV-negative adult patients
with BL who had simdlar partent characreristics and were treated concommiently (13
with CODOX-MTVAC; 11 with other regimens],

RESULTS. OF the 14 positive patients, £3% had e complete response afier
CODOX-MIVAC meatment, comparad with 7% of patlens recelving other che-
motherapy, The 2-year event-fnee survival (EFS) rates were B0% and B0% after
CODOX-M/IVAC or other regimens, respectively, Slmilar curcomes were seen
despite the fact that 80% of CODOX-M/IVAC-treated HIV-positive patients had
Stege IV disease, compared with one-third of HIV-posithee patients treated with
oiher chematherapy, HIV atans did not adversely affect long-term EFS Indepen-
dent of the wreatment regimen [P = 0.48), When EFS was evaluated acconding to
chemaotherapy regimen independent of HIV status, CODOX-M/IVAC was found o
e asscciated with improved EFS [P = 0.05) in all patients. and partiewlarly these
at high risk. HIV-positive patients treated with CODOX-M/IVAC tolerted chomo-
therapy well with similar rates of myelosuppression and infectous complicatlons
s HIV-negative patients

GOMGLUSIONS. The curren: nonrandomized retrospective study suggested that
intensive chemotherapy with CODOX-M/IVAD is feasizle and well wlerated in
HIV-positive adults with BL. In the post-HAART era, intensive chemotherapy such
a5 OO DO X-M/IVAC may be appropriate in ell adult perents with BL. and especiglly
those with poor prognostic fctors, regardhess of HIV status, Capcer 2003;98:
1186-205, © 2003 American Cancer Socety.

1 wi

KEYWORDS: human immunadeficiency virus, Burkitt lymphoma, intensive cheme-
therapy, non-Hodgkin lymphoma,
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Optimal management of endemic Burkitt
lymphoma: a holistic approach mindful
of limited resources
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Hurkix lynmgh (BL) wis publically described 1o 1958 and remains the
oot prevadent pediatnc cances o oguatocial Affica with an aneual incidence betaces two and
five cases per 100,000 chaldren. Several risk factors have beea sdentified. modading carly-age
infection with Epstein-Barr virus, o geographic association with high Massosivm Gloypamm
mralaria ion, and poor However, other modifisbie faciors play a role in
the sarvival of thee chaldren, Teestment regimens Tor BL have evolvald over a tase perind
that spws nearly S0 years Thes review will survival b ditferem b

{0 i and discuss other key determinans of outcomes amoag children
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L

dnﬂmcdwuhl.llin tmmed settings. A di iom of cbstackes 1o dagnosis will be
peesonted, meloding low of podatne cancer, limited access 1o health
Fcilites, maccurate or delayed dapnosis oflen begmning ot lower kevel health rural Gailines
hat are typecally staffed by those with limitad trainieg in cecclogy, and insufficient paihology
seppoit 30 conflms Sapmosis, Oer challenipes examisod here Include those related o st
adherence, specifically the sociad sad econcms stressors that can kead 1o abandonmem of care,
and lated tonacity, o chall compounded not onty by the aumly of medications
for supportive care, but aba the paucity of clinically trained medical prof; I bk fo0
-mmg: imegrnel care ﬁx s chilitnes. Future directions for enh w BL survval will be
dincludi dawr apry 3 o rticansd dirgg discovery s well as B benefing of
forsmesg & unified, gjutul BL rescanch netwock.
Keywords: podatric cancer, treasment regimen, Afnca, socsl aad econcm predictors,
boomarkers

Introduction

Burkitt lymphoma (BL) is a matere B-cell neoplasm of the lymphatic system that was
publcally descobad in 1955 by a sargeon samad Denss Barkint who was working
in equatorial Africa at the time.' He d d a clinical entity that ch isti
cally affects the juw or other facial booes of young children” It is mow known that
BL also affects other sites, including the sbdomen (lymph nodes, spleen, kideeys,
liver, ovanies), extradural space of the spinal canal (ofien presenting as paraplegia),
bone marrow. and central nervous system. One of the key clinical charactenstics of

Comespordence: Arn M Moormasn BL s lhu it mmmy pmgumc; and can double i size within 48 hours, and therefore
rase by i il P ungent and H . the rapid doubling time of these
Suka VIR Warcester, MA 01635, USA mmmodlsmlke them exquisitely responsive 1o ch herapy without the need for
:; :', gmm mbommm or surgery, This akso makes this cancer imminently cuable in

Erad % dedck limited sestings where o is most prevalent.

VAo o Sy Bood and Lymphasc Cancer: Targens and Therapy 2014:4 9199 91
Dhrvey [r—— aN
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Approach to the Diagnosis and
Treatment of Adult
Burkitt's Lymphoma

Kieran Dunleauy

Abstroct

in all patient and age groups.

INTRODUCTION

Burkitt's Iymphoma was originally de-
scribed more than 50 yearsago in Ugandan
children with unusual jaw tumors in as-
sociation with other specific anatormnic
sites.! This endemic variant occurs in
specific geographic arcas and typically
affects bovs between the ages of 4 and
7 vyears (Table 1), Sporadic Burkitt's
lymphoma, in contrast, affects children
and young adults in all regions of the
world, and immunodeficency-assecated
Burkitt's hymphoma is associated  with
HIV infection, Recently, with genomic
tech nulns]r advances, several novel mu-
tations that cooperate with MYC and
have key roles in Burkitt’s lymphoma
pathogenesis have been ideatified in all
Burkitt's lymphema subtypes. Although
teaditional treatment platforms for this
digease are highly toxic, less toxic strat-
egies that maintain the high cure rates
of intensive standard treatments have

Burkitt’s lymphoma is a rarely encountered, aggressive B-cell lymphoma that is highly
curable in children and yowng adults. In middle-aged and older adults, howewver,
administering curative therapy may be challenging because standard Burkitt's lymphoma
platforms are associated with high treatment-related toxicity in these age groups. Because
ofits high curability, the testing of alternative, less toxic approachas in Burkitt's lymphoma
has been challenging, Although the oritical role of MYCin Burkitt's homphoma has beenwell
described, recent biologic insights have identified several new mutations that cooperate
with MYCin driving hmphomagenesis, paving the way for novel drug testing in thisdisease.
Recently, intermediate-intensity approaches have been tested in Burkitt's lymphoma,
Early multicenter rasults demonstrate gaad tolerability while maintaining high cure rates

recently been developed. Currently, the
optimal treatment of adults with Buskitt's
Iymphoma is controversial.

PATHOLOGY AND BIOLOGY

Burkitt's lymphoma has a proliferation
rate approaching 100%, and this accounts
for its classic starry-sky appearance under
the microscope (resulting from apoptotic
tumeor cells ingested by macrophages),
Tumer cells are typically intermediate in
size and nenpleomorphic with basophilic
cytoplasm containing small vacuoles and
rouwnd nucled, The nuclear chromatin is
gr:mu]:lrwiﬂ: small nueleali and I'r\e;]uf:.nl
mitoses, Burkitt's |:,r|:||pt'|.n”:|r'r'|a is of ger-
minal center B-cell origin with tumor cells
expressing CIMa, BCLa, CDzo, CD7ea,
and CI5; Epstein-Barr virus expression
Ig detected in approximately 26% to 40%
of sporadic and HIV-assoclated cases.
The MYC translocation that is pathogno-
manic of the disease is typically at &g24
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How I treat Burkitt lymphoma in adults

Caron Jacobson and Ann LaGasce

Dmpantmeant ol Medcsl Oncology, Dans-Farber Cancer irstibule, Boston, MA&

Burkitt lymphoma (BL) Is an aggressive
B-gall non-Hodgkin lymphaoma that is al-
mast unifarmly lated with transl

similar, Frompt administration of multi-
agent immunochematherapy regimens is

pravention and freabmsent, and management
ofinfectious complications fram my 1.3

Iated with faverable out for

cations invelving the gene for MYC on
chromosome 8. The 3 subtypes of BL,
endemic, sporadic, and immunodeficiency-
associated, differ from epidemioclogic and
linscal ives but may be ger

¥ 't 4

the majority of patients. Survival |s inferiar
in older patients, likely reflecting increased
therapy-redated toxicity, pessibly resulting
in decreased treatment intensity. Central
nervous sysiem prophylaxis, tumor lysis

pressive reg are critical. Prognosis of
refractory or relapsed disease s poor and
patignts are best treated on clnical trials
when available. (Blood 2014;124(18):2613-
2820)

Case

BiE is a d0-vear-ald man with past medical history significant fortype
I diabetes, obesity, and hyperiension who presented with hemaopty sis.
Auller receiving anlibiolics lor presumed snusitis, he was started on
prednisone with worsening bleeding. Subsequent laryngoscopic
eviluation revealad a nasopharyngeal mass (4.8 = LI am on
g el resonance ursging b O biopay . e histologes agpearan:
and immunophenotype (C20and CIM0 posanye, bel-2 negative)
wire consistenl with Burkion lymghoma (BL). Fluorescenee in silu
hybridization confirmed 1(8:14). Positron emission tomography
(PET veomputed tomography (CT) revealed additional sives of
disease im the liver and bone. Bone marrow biopsy showed 25%
involvement, He had no fevers but complained of nondrenching
sweats and 10-pourd weight loss. Laboratery studies wene notable
for normal ereatinine and comipless blood cound, Uric acid and lactabe
dehydrogenase (LDH) were elevoted at %1 mgidl and 338 LV,
respectively,

Introduction

BL ix a kighly aggressive B-cell non-Hodgkin lymgphoma (MHL)
with a doubling time of 25 hours. I s charactenizad by desegulation
of the gene encoding MYC & & result of a chromosemal irnslocation
st commonly involving the MYC gens locus on chromesome 8
amd the imnuraeglobulin heavy chain (IgH) bocus on chromosome
14 (S 1400, The first description of this diserse waos by Sir Alben
Cook in 1857, although the disease was bater described and defired by
T Crenis Beurkitn im the 1930, Tocny, we recognize 3 distinct subiypes
of BL; endemic ( African} BL. sporadic BL, and immuncd eficiency-
assnciated B,

Epidemiology

Endemic BL is highly prevalent. with —3 to & cases per 100000
children pervear in equatorial Africa.” The incidence of endemic BL,

which i uniformly Epstein- Burr vines {(EB Y} positive, has increased.
coincident with an increase in HIV infection asd malaria Alhaugh
FPlosmodinn frlciparam is nol Belt b be oncogenic, the peographic
colocalization of endemic BL and malaria has led to speculation that
woinlaction with P falciparam relates b he oncogemc potential o
EBV.® Although HIV infection is associsted wills an inereassd risk
af immunodeficimney-associated BL, these lymphomas ane often
EBY megative. Sporadic BL is rare. sccounting for 30% of pediatnic
Iymphomas, and < 1% of adult NHLs i the Undted States and
Europe, or 210 3 cases per maillion persons per year.™” 1t is mose
comms in youmger individuaks, with & peak incadence at 11 years of
age in pedistric patiens, and ai 3 vears of age in adulis.” Whites
have a higher incidence of the dissase, and men ane more commsonly
affected a0 31041, These lvmphamas are EBV-associaied anly
10 o B0 of the time,

Finally, immunadeficiency-associated BL is prevalent among
patienis with HIV infection, as opposed to patients with other cagses
of immunadeficiency, Because BL can develop regardless of a
patient’s CO count, the incidence of immunodeficiency -nssocised
L. has nat declined in the em of antireiroviral therpy,''

Pathobiology
Genelics and pathogenesis

The dascovery of the hallmark tnnslocation W3 148n BL led f an
appreciation of the rale of MY in hunssn cancers.'™ " This trans-
Tocatiom brings MYC umder the control ol IgH enhancer elements,
resulling i it consiiutive expression. BL typically has a sample
karyotype,' However, this translocation alone s nod sulficsnt fof
malignant tramsformation amsd addibonal synergistic mutations an:
requined, "™ "™ Mamy of these nwitations, alilsougly common in BL, ane
uniformly absent in diffuse krge B-cell lymphoma (DLBECL) and
are therefore felt wo be pathogenic. Thiry-eight percent of sporadic
BL harbor mustatiedns inthe CCMIXE gene encoding cyelin ¥, which
regulstes the Gy 10 8 transition during the cell eyele.” Additional

Suomitied Juns 24, 2014; accepied Seplember 11, 2014, Prepubizhed online
as Soog! Finsl Edtion paper, September 298, 2004; 0O 101 18 bleod-2004-
D-Ga0 5
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Modified magrath regimens for adults with Burkitt
and Burkitt-like lymphomas: preserved efficacy with
decreased toxicity

A Lacasce ', O Howard, 5 Lib, D Fisher, A Weng, D Neuberg, M Shipp

Affiliations + expand
PMID: 15160953 DO 10.1080/104281903710007412301

Abstract

Burkitt and Burkitt-like lymphomas are rapidly growing tumors which require specialized therapy.
Although intensive, multi-agent regimens have been effective in children, results are more variable
in adults. Magrath et al. previously described a regimen that was highly effective in children and
young adults. This phase Il study of a modified Magrath regimen was designed to assess its
efficacy in older adults and reduce treatment-related toxicity. Fourteen patients with Burkitt/Burkitt-
like lymphoma and median age of 47 years were stratified into two categories: low-risk (normal
LOH and a single focus of disease measuring less than 10 cm, 3 patients) and high risk (all other,
11 patients). Low-risk patients received three cycles of modified CODOX-M (cyclophosphamide,
doxorubicin, adriamycin, vincristine with intrathecal methotrexate and cytarabine followed by high-
dose systemic methotrexate, regimen A). High-risk patients received four alternating cycles of
regimens A and B (4-B-A-B). Regimen B consisted of ifosfamide, cytarabine, etoposide and
intrathecal methotrexate (IVAC). The modified treatment regimen was associated with no grade 3/4
neuropathy and only one episode of grade 3/4 mucositis. All patients completed protocol therapy
and there were no treatment-related deaths. Twelve patients (86%, 90% CI: 61 87%) achieved a
complete response; 1 patient achieved a PR and 1 patient died of progressive disease. Mine
patients (64%) are alive and disease free at a median follow-up of 23 maonths. This modified
Magrath regimen is effective and well-tolerated in a representative group of older adult patients.
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[BURKMT LYMPHOMA]. Burkitt lymphoma is a high-grade B-cell non-Hodgkin lymphoma with a predilection
among children and young adults in immunocompetent patients. It is seen in three clinical settings: endemic,

sporadic, and in i omised patients. i all cases share the same histologic features
including a diffuse i , medium-sized ly with scant and presence of
tangible-body g P { istiocytes phagocytizing apoptotic cell debris (arrows).
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SPECIAL THAMKS to DR. NABEEL AKHTAR (M-57) for contibuting this Presentation.
May Allah Bless him. Ameen!

Youw can afso contnbute any help stuff by contacting me directly or by maiding me at aeymon[at livedotfcom.

Adjust size: The images have been sized for appropriate reading. But if you want to change the size,
hold Ctrl then press + to increase or - to decrease the size.
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This karyotype of 48, X, t(2;14) demonstrates the translocation typical for a Burkitt tvpe (zmall
non-cleaved) vmphoma
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Tdentity
1CD-Tope C420,C421,C424 BLOOD, BONE MARROW, & HEMATOPOIETIC 5YS
1CD-Morpho 9811/3 B hymaphoblastic lecksemiz/lymphoms, NOS
ICD-Morpha 98373 T bymphoblastic leukasmia/lymphoma
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