
Figure 9 Burkitt’s lymphoma. (A) There is a
diffuse proliferation of intermediate sized
transformed lymphoid cells and associated
tingible body macrophages, creating a
starry sky appearance. The degree of
cytological variation is acceptable for a
Burkitt’s/atypical Burkitt’s lymphoma.
(B) Classical cytogenetic studies in this case
showed an isolated t(8;14)(q24;q32), further
supporting the diagnosis.

Figure 10 Morphological-based decision tree for major B-cell lymphomas. *These are not discussed in this manuscript. They include chronic lymphocytic
leukaemia/small lymphocytic lymphoma, follicular lymphoma (except for grade 3), marginal zone B-cell lymphomas, and lymphoplasmacytic lymphoma.
�T-cell/histiocyte rich large B-cell lymphoma will have ,10% large B-cells and predominantly small T-cells. `This is not currently a recognised diagnosis in
the WHO classification. It can be used descriptively for cases not classifiable into one of the better defined entities (see text). MCL, mantle cell lymphoma;
B-LBicL, B-lymphoblastic leukaemia/lymphoma; DLBCL, diffuse large B-cell lymphoma; BCL, B-cell lymphoma; NOS, not otherwise specified.
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selected differential diagnoses. Selection of appropriate FISH
panels is important, since, for example, isolated MYC transloca-
tions have different implications than those associated with
another lymphoma-associated translocation. Genotypic studies
can be used to document a clonal B-cell population or selected
chromosomal translocations; however, they have their own
limitations and we utilise them only infrequently in dealing
with potential aggressive B-cell lymphomas.

Potentially problematic differential diagnoses
BL versus DLBCL
Although it is considered very important to distinguish BL from
DLBCL to prevent overtreatment of DLBCL and undertreatment
of BL, it can be very difficult, especially in adults, and gold
standard criteria are lacking.84–89 The problematic cases usually
have many Burkitt-like morphological features but either the
phenotype/genotype/karyotype is too ‘‘atypical’’, the cytological
appearance is beyond that described for ‘‘atypical’’ BL, or both.
Depressingly, Stein and Hummel wrote just last year that ‘‘at
present, there are no reliable criteria that can be applied to

distinguish BL from DLBCL’’.90 Studies that have addressed this
problem have found only a minority of cases that fulfil all of the
typical BL criteria described above; one study found no adult
cases.85 87 91

Recent gene profiling studies have demonstrated the
existence of a molecularly homogeneous group of BL that are
morphologically, phenotypically and even cytogenetically het-
erogeneous.84 88 89 While this suggests that the criteria we use to
diagnose BL cannot always be relied on, gene profiling studies
are not standardised and not currently a clinical laboratory test.
Furthermore, consistent with our daily experience, one of the
major gene profiling studies also demonstrated the presence of
cases that were ‘‘intermediate’’ between BL and DLBCL,
substantiating the existence of a true grey zone.92 Our current
imperfect modus operandi is to diagnose BL when the
morphological appearance is acceptable (but not necessarily
typical), the phenotype is typical and a MYC but not a BCL-2 or
BCL-6 translocation is present. Most other cases require a more
descriptive diagnosis and use of a term like ‘‘high grade B-cell
lymphoma, not otherwise specified’’ or DLBCL with ‘‘high

Figure 11 Basic immunophenotypic evaluation of non-indolent B-cell lymphomas. *Pan-B-cell markers include antibodies to CD19, CD20, CD22, CD79a
and PAX-5. Some may be negative in selected cases. Use of all of these antibodies is almost never required. �TdT+, SIg2, CD10+/2, CD20 usually weak to
negative. `TdT2, SIg+/2, usually CD20+. SIg, surface immunoglobulin; FL, follicular lymphoma; MCL, mantle cell lymphoma; B-LBicL, B-lymphoblastic
leukaemia/lymphoma; DLBCL, diffuse large B-cell lymphoma; BL, Burkitt’s lymphoma.

Figure 12 High grade B-cell lymphoma, not otherwise specified/diffuse large B-cell lymphoma with high grade features, CD10+/2 (negative by flow
cytometry), bcl-2+, MUM-1+, Ki-67 almost 100% positive (A) Note the deep cellular clefts in some of the intermediate sized transformed cells and a large
multinucleate cell. (B) This case showed both a MYC and BCL-6 translocation, based on cytogenetic FISH studies using break-apart probes performed on
paraffin embedded material. The illustrated cell demonstrates one normal fused signal for MYC (F, red/orange and green with yellow where they seem to
overlap), and one red/orange (R) and one green signal (G), indicating splitting of the 8q24 region consistent with a MYC translocation. Classical
cytogenetic studies yielded no metaphases. Despite significant Burkitt-like features, especially in some areas of the histological sections, the atypical
morphological features, atypical phenotype and atypical cytogenetic findings would preclude our making the diagnosis of a Burkitt’s lymphoma in this case.
Nevertheless, we would not want to lump cases such as this with not otherwise specified diffuse large B-cell lymphomas.
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grade’’ features, with the cases having the fewest discrepancies
from the typical constellation of BL findings being considered
closer to a ‘‘real’’ BL.87 In addition, although not a quantitative
science and beyond this brief review, the reality is that some
discrepancies also carry less weight than others, especially if the
finding is not entirely convincing, such as possible weak bcl-2
protein expression in an otherwise typical BL. Once one is
dealing with a case with BL at least in the differential, reliance
solely on ‘‘biological markers’’ (Ki-67 .90%, CD10+, bcl-6+,
bcl-22, MYC translocated but not BCL-2 or BCL-6) seems to
identify a more homogeneous population of patients, than use
of a consensus histological/immunophenotypic diagnosis.85

However, many of the lymphomas in the BL/DLBCL grey zone
region that are not felt to fulfil the criteria for a BL, still have ‘‘a
phenotypic and/or genetic shift to BL’’. We would specifically
designate cases with coexistent MYC and BCL-2 and/or BCL-6
translocations as at least those with dual MYC and BCL-2
translocations are known to be extremely aggressive
(fig 12).50 93 94 Although BCL-2 translocations are rarely found
in molecularly-defined BL, Hummel et al found them more
commonly in their intermediate or non-BL groups and BCL-6
translocations were never found in BL.84 The best therapy for
the DLBCL with some BL-like features remains to be defined,
although some report that cases with some of the BL features
do not do well when they receive more typical DLBCL
therapy.95 96

T/HRBCL versus NLPHL or T-cell NHL with large B-cells
The distinction of T/HRBCL from nodular lymphocyte pre-
dominant Hodgkin’s lymphoma (NLPHL) is important since
these entities are usually treated very differently and because T/
HRBCL is a more aggressive neoplasm. This differential
diagnosis, however, can be difficult because diffuse areas of
NLPHL can be indistinguishable from T/HRBCL and some
NLPHL are very rich in small T-cells.97 Two major criteria that
favour a diagnosis of T/HRBCL over NLPHL include absence of a
nodular growth pattern as documented with an immunostain
for FDC and a paucity of small B-cells. The differential
diagnosis may also include peripheral T-cell lymphoma
(PTCL) with admixed large B-cells or Reed–Sternberg-like
cells.98 99 The presence of significant cytological atypia and
immunophenotypic aberrancy in the T-cells as well as genotypic
support of a clonal T-cell population would favour the diagnosis
of a PTCL, even though some small lymphoid atypia can be seen
in NLPHL.

DLBCL versus classical HL
Some cases of DLBCL, especially T/HRBCL, may resemble
classical HL with scattered Reed–Sternberg-like cells in a
background of small lymphoid cells. Conversely, some classical
HL can have numerous large transformed-appearing cells and
resemble a DLBCL (or other type of NHL). The presence of
uniform strong staining for pan B-cell markers such as CD20
and CD79a, positivity for both Oct-2 and BOB.1, positivity for
CD45 and lack of staining for CD15, although not specific, all
support the diagnosis of DLBCL. However, there are a group of
‘‘grey zone’’ lymphomas, often within the mediastinum.100 101

Some of these cases demonstrate morphological features of
classical HL and immunophenotypic characteristics of DLBCL
or vice versa. Other cases demonstrate both morphological and
immunophenotypic features intermediate between classical HL
and DLBCL, being CD30+, CD15+ and strongly CD20+.100 While
it is worth favouring one diagnosis over the other, in some cases
that may be impossible, and the concept of ‘‘grey zone’’
lymphomas should be discussed. It is probably wise to err on
the side of a NHL and to treat as such, but also to acknowledge
the diagnostic difficulties and the importance of keeping an
open mind in cases refractory to therapy.101

Blastoid MCL versus DLBCL or B-LBicL
Blastoid MCL can closely resemble DLBCL or B-LBicL so that we
advise liberal use of a stain for cyclin D1 which is almost always
positive in MCL but not in DLBCL or B-LBicL. Furthermore,
only B-LBicL will be TdT+. Myeloma and hairy cell leukaemia
(HCL) can also be cyclin D1+, but other morphological and
phenotypic differences usually help exclude those entities and
HCL does not have CCND1 translocations. Whether infrequent
non-MCL cyclin D1+ DLBCL exist remains to be determined.

DLBCL versus diffuse small B-cell lymphomas with
increased transformed cells
Some small B-cell lymphomas, not discussed above, may also raise
the question of a DLBCL. Lymph nodes with chronic lymphocytic
leukaemia/small lymphocytic lymphoma (CLL/SLL) may have
very prominent proliferation centres that can become partially
confluent in the absence of classic transformation. It is important
to review the peripheral blood smears in these cases that can begin
to resemble a DLBCL. Ultimately there may be a sheet of
paraimmunoblasts with prolymphocytic/prolymphocytoid trans-
formation of CLL/SLL. The correct diagnosis can usually be
reached by correlating the clinical, pathological and immunophe-
notypic features. Lymphoplasmacytic lymphoma and extranodal,
nodal and splenic marginal zone B-cell lymphomas can also have
a moderate number of transformed cells in the absence of
transformation to a higher grade neoplasm.102–108 In at least some
of these situations, however, the increased numbers of trans-
formed cells may be associated with an adverse prognosis. At the
current time, other than adding a comment to their report,
pathologists should be conservative in these circumstances unless
sheets of transformed cells are found, in which case the diagnosis
of a DLBCL should be given.
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Take-home messages

N Diagnosis of the aggressive B-cell lymphomas requires a
multiparameter approach incorporating morphological,
immunophenotypic, clinical and in certain instances
cytogenetic and other genotypic features.

N The aggressive B-cell lymphomas should be classified as
accurately as possible using the WHO classification.

N There is growing interest in the evaluation of pathological
features that may have prognostic implications; however,
as therapies change so can prognostic markers, and
standardisation in the performance and interpretation of
these tests is often lacking.

N Even using the most sophisticated tools, some cases will
fall in a grey zone between two entities. These cases
should be acknowledged as such and not forced into a
category they might not truly belong in.

N Pathologists should keep up with the current literature as
even this publication will be out of date in a depressingly
short period of time.
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