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Immunohistochemistry in apparently normal
bone marrow trephine specimens from patients
with nodal follicular lymphoma

R Chetty, G Echezarreta, M Comley, K Gatter

Abstract
Aim-To establish the role of immuno-
histochemistry (using a limited panel of
antibodies) in detecting minimal in-
volvement by follicular lymphoma in
routinely processed bone marrow trephine
specimens, which show no obvious mor-

phological (light microscopic) evidence of
lymphoma; to determine whether bcl-2
immunostaining in bone marrow dis-
tinguishes between benign and malignant
infiltrates in a patient with nodal follicular
lymphoma.
Methods-Twenty seven consecutively se-

lected paraffin wax embedded, formalin
fixed bone marrow trephine specimens
were stained with the following antibodies:
anti-bcl-2, anti-CD79a, anti-CD3, and ic
and k light chains, using the Streptavidin
biotin complex technique.
Results-Five of the 27 cases, which
showed no evidence ofinvolvement by fol-
licular lymphoma on routine stains,
showed monotypic B cells on immuno-
histochemistry. Two of the cases were
diffuse, while the remaining three showed
mini-aggregates around bony trabeculae.
In all five cases the lymphomatous in-
filtrates were strongly bcl-2 positive. Re-
active B lymphoid nodules did not show
the same degree of bcl-2 positivity, and
negative cells could be discerned within
the reactive nodules.
Conclusions-There is merit in studying
so-called negative bone marrows im-
munohistochemically in order to detect
minimal involvement by follicular lymph-
oma. A limited panel of antibodies in-
cluding anti-bcl-2, anti-CD79a and anti-
CD3 is usually adequate to accomplish
this. Strongly bcl-2 positive lymphoid ag-
gregates in the bone marrow of patients
with nodal follicular lymphoma are in-
dicative of lymphoma.
(7 Clin Pathol 1995;48:1035-1038)
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Once a diagnosis oflymph node based follicular
lymphoma is made, a bone marrow trephine
biopsy is usually performed as part of the sta-
ging process. Obvious involvement of bone
marrow by follicular lymphoma is char-
acteristically para-trabecular in distribution
and is easily detected using routine haema-

toxylin and eosin and Giemsa stains. However,
subtle infiltrates are usually obscured by other
marrow cells and consequently are not easily
seen. These trephine specimens are frequently
reported as normal or as no obvious infiltrate
being present.

In this study cases of nodal follicular lymph-
omas lacking obvious bone marrow in-
volvement were examined using a limited panel
of antibodies. The aim was to determine
whether early or minimal lymphomatous in-
volvement could be detected and reliably dis-
tinguished from benign reactive lymphoid
infiltrates.

Methods
Twenty seven consecutive cases of follicular
lymphoma and their corresponding formalin
fixed, paraffin wax embedded bone marrow
trephine specimens, which were initially re-
ported as being negative for lymphoma, were
examined. The diagnosis of follicular lymph-
oma was confirmed by re-examination of the
light microscopic and immunohistochemical
findings. The bone marrow trephine biopsies
in these cases were performed as part of a
routine staging procedure. Initially, the bone
marrow trephine specimens were stained only
with haematoxylin and eosin or Giemsa stains,
or both. For this study the bone marrow tre-
phine specimens were stained with JCB 117
(CD79a, neat), anti-bcl-2 (BCL-2 124, neat)
and anti-CD3 (polyclonal, diluted 1 in 100),
all from Dako, High Wycombe, UK. Staining
for light chain (K and k) restriction was also
carried out.
The Streptavidin biotin complex technique

with 3,3'-diaminobenzidine as chromagen was
used. Slides were heated in a microwave oven

prior to staining.
Twenty five reactive/normal bone marrow

trephine specimens from patients with no his-
tory of leukaemia, lymphoma or other disease
likely to cause lymphoid aggregates in the bone
marrow, were stained in parallel. Ten cases of
known follicular lymphoma involving the bone
marrow were similarly stained.

Results
REACTIVE/NORMAL BONE MARROW TREPHINE

SPECIMENS

T and B lymphocytes were scattered randomly
in a non-specific, interstitial pattern. No clus-
tering around bony trabeculae was noted. Oc-
casional aggregates ofT and polyclonal B cells
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Figure 1 Staining of a normallreactive bone marrow with anti-CD79a. Very occasional, scattered B cells are present.
No clustering or mini-aggregates of lymphoid cells are evident. B cells account for approximately 5% of the cells in the
reactive marrow.
Figure 2 Obvious follicular lymphoma in the marrow stained with anti-CD79a (2a). The typical para-trabecular
distribution is present. A heavier infiltrate offollicular lymphoma stained with anti-bcl-2 (2b).
Figure 3 A case offollicular lymphoma stained with anti-CD79a showing an interstitial or dispersed pattern of
involvement. A greater number ofB cells is present compared with the reactive trephine specimen in fig 1. The increase in
B cell numbers can only be appreciated after immunohistochemical staining.
Figure 4 Higher power photomicrograph of the dispersed pattern of lymphomatous marrow infiltration stained with anti-
CD79a (4a) and the same area with anti-bcl-2 (4b). The slightly increased number of cells stained with anti-bcl-2 is
because of the presence of occasional T lymphocytes.
Figure 5 Routine haematoxylin and eosin stained section of a bone marrow trephine specimen containing minimal
follicular lymphoma with a dispersed pattern. There is some hypercellularity but unequivocal comment cannot be made as

to the nature of the infiltrate. The inset shows some of the atypical lymphoid cells admixed with normal marrow elements.

Figure 6 Micro-aggregates of minimal follicular lymphoma in the marrow. Staining with anti- CD79a (6a) and anti-
bcl-2 (6b) once again highlights the extent and aggregation of the infiltrate. These clusters were not apparent on the

haematoxylin and eosin stained section.

were present. The reactive B cell aggregates
contained occasional CD79a positive cells (fig
1). In these reactive/normal marrows, mature
T lymphocytes outnumbered mature B cells by
about 2:1. The overall percentage of T and B
cells relative to the other marrow elements was

about 10-15% and 5%, respectively.

BONE MARROW TREPHINE SPECIMENS IN

PATIENTS WITH NODAL FOLLICULAR LYMPHOMA
Obvious involvement
The 10 cases of obvious follicular lymphoma
showed the typical pattern ofinvolvement ofthe

marrow. Immunohistochemistry with CD79a
and bcl-2 (positive in all 10 cases) highlighted
the pattern and extent of infiltration (figs 2a
and 2b).

No obvious marrow involvement on routine
stains

Twenty two cases showed an identical pattern
to the reactive/normal bone marrow trephine
specimens. In the remaining five cases, distinct
monotypic B cells were noted on immuno-
histochemistry. Interestingly, not all of the ag-
gregates were para-trabecular in distribution or
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arranged in clusters. Two cases had a dispersed
or interstitial pattern of involvement (fig 3).
The extent ofinvolvement once again was read-
ily enhanced by the use of CD79a and bcl-2
(figs 4a and 4b). Re-evaluation of the routine
haematoxylin and eosin stained sections did
not reveal an obvious infiltrate (fig 5). A slight
hypercellularity (with occasional atypical cells)
was noted but was insufficient to diagnose
lymphomatous infiltration confidently.

Clusters (seen in three ofthe cases) consisted
of groups of cells staining strongly with CD79a
and anti-bcl-2 (figs 6a and 6b). The numbers of
lymphocytes constituting the collections ranged
from 25 to 50 cells.
A diffuse pattern was seen in two cases,

where the B cell population accounted for more
than the usual 5% of the cellular components
(fig 3). These malignant cells were interspersed
amongst the normal marrow elements, and the
striking increase in their numbers was only
evident on immunohistochemistry. Mono-
clonality of these infiltrates was not established
unequivocally by seeking light chain restriction
because background staining led to difficulty
in interpreting these stains. However, the in-
filtrates in the five cases were strongly bcl-2
positive.
T and B cells both stained with anti-bcl-2.

Plasma cells were also stained with this anti-
body, accentuating their perivascular dis-
tribution. CD79a also stained plasma cells
strongly.

Clinically, nine of the 10 patients with ob-
vious bone marrow involvement did not show
any haematological abnormality. The re-
maining case had almost total effacement of
the marrow with resultant symptoms of an-
aemia and thrombocytopenia. All 27 patients
without obvious bone marrow disease did not
have any specific symptoms suggestive of pos-
sible marrow involvement. The bone marrow
trephine biopsies were carried out as part of a
staging process. The five patients in whom
follicular lymphoma of the marrow was de-
tected by immunohistochemistry were asymp-
tomatic and did not have any haematological
abnormality. In this regard they did not differ
from the 22 negative cases.

Discussion
The diagnostic usefulness of anti-CD79a, anti-
bcl-2 and anti-CD3 antibodies on paraffin wax
embedded material is well established. In fact,
these three antibodies are part of a routine
panel of diagnostic antibodies in many labora-
tories. In this paper we have highlighted their
use in the detection of minimal marrow in-
volvement by lymphomatous infiltrates. The
diagnostic role ofimmunohistochemistry in the
examination of bone marrow trephine speci-
mens has been investigated previously.' The
cellular preservation and detail in bone marrow
trephine specimens is often compromised by
fixation regimens and decalcification pro-
cedures. Also, the presence of bony tissue,
marrow and stroma render the bone marrow
trephine specimen a technically difficult biopsy

specimen on which to obtain quality sections
routinely. Therefore, appreciation of subtle
differences between the various cell types, and
distinction and recognition of minimal in-
filtrates, is difficult.
The distribution ofT and B cells in reactive/

normal bone marrow and their staining patterns
with these three antibodies, forms an important
basis on which lymphoid infiltrates can then
be assessed. While compartmentalisation of T
and B cells is characteristic of lymph nodes
and extranodal lymphoid tissues, these cells
are scattered randomly (a pattern described as
"non-specific interstitial" by Shin et al2) or
arranged as small non-trabecular aggregates in
the bone marrow. T and B cells are thought to
account for about 20% and 5% of the normal
bone marrow, respectively.23 Non-lymph-
omatous infiltrates within bone marrow have
two patterns: lymphoid nodules which re-
semble the Malpighian follicles of the spleen;
and lymphoid infiltrates.4 The nodules tended
to be within marrow fat and are not para-
trabecular. They were made up of a poly-
morphous collection of cells (lymphocytes, and
plasma, mast and reticulum cells).' This con-
trasts with lymphomatous nodules, which gen-
erally contain one cell type only and are
characteristically para-trabecular.
Lymphomatous infiltration of the bone mar-

row can result in several patterns: nodular,
diffuse/interstitial, para-trabecular, and so-
called packed marrow.'5 Small infiltrates are
difficult to diagnose on morphological grounds
alone.4 Obvious infiltration is readily high-
lighted with the use of appropriate immuno-
histochemistry, and it is recommended that this
is performed to characterise the nature of the
infiltrate (for example, separation oflymphoma
from carcinoma). Subtle and very small in-
filtrates can also be revealed by using im-
munohistochemistry, as demonstrated in this
paper. Furthermore, immunohistochemistry
shows that these infiltrates are more extensive
than is apparent on routine stains. In some
of the cases the nodular configuration of the
infiltrate only became apparent on the im-
munostained section. Re-examination of the
routinely stained bone marrow trephine speci-
men reported as negative for lymphoma,
showed atypical lymphoid cells in two of five
cases. These were intimately admixed with the
normal cellular constituents of the marrow and
a confident, unequivocal diagnosis could not
be made. It must be said detection of these
cells was made easier with the knowledge of
the immunohistochemical findings. Confluent
clusters were not easily discerned.
The role of anti-bcl-2 in distinguishing be-

tween benign and malignant infiltrates in the
marrow is not clear cut. Staining of trephine
specimens with anti-bcl-2 is ofuse in separating
benign from malignant lymphoid cells.6 How-
ever, in follicular lymphomas within lymph
nodes, bcl-2 positive bone marrow infiltrates
are more likely to be malignant than benign.
Recent techniques such as the polymerase

chain reaction (PCR) have been used to detect
minimal residual disease.78 This provides a
sensitive diagnostic method that can detect one
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to 10 malignant cells within a population of 1 O6
normal cells. However, to amplify the relevant
cells, they must be detected by conventional
light microscopy and subsequently micro-
dissected to prevent contamination. The coup-

ling of immunohistochemistry with PCR
would, in this instance, be complimentary. Im-
munohistochemistry has the decided advantage
ofbeing technically simple, cheap and operable
on a routine basis.

This paper emphasises the use of immuno-
histochemistry (even a limited panel of
markers) in routinely fixed bone marrow tre-
phine specimens and highlights the use of anti-
CD79a and anti-bcl-2 in the recognition of
minimal bone marrow involvement by follicular
lymphoma.
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