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ABSTRACT

Background: Presence of lymphoid aggregates is a significant finding and have certain impacts while diagnosis
and evaluations of bone marrow trephine biopsies. These aggregates are found in various malignant as well as
benign disorders such as lymphomas, infections, autoimmune disorders etc. Differentiation between the type of
these lymphoid follicles remains an important mainstay during diagnosis of various disorders.

Aim: To evaluate the frequency of benign disorders associated with reactive lymphoid aggregates since a large
number of patients undergo these biopsies prior to formation of primary diagnosis.

Methods: This study was conducted in Department of Pathology, King Edward Medical University from May to
June 2013. It was a cross sectional study and enrolled 152 patients. Patients with known cases of Lymphomas
were excluded from the study.

Results: It was found that lymphoid aggregates were found in 11% of the patients with a M:F ratio of 1.6:1. Out of
these, clonal lymphoid aggregates were found in 101 (66.4%) patients while the remaining 51(33.6%) patients had
reactive lymphoid nodules. Topographic distribution showed reactive aggregates were present in intertrabecular
areas whereas clonal aggregates were largely found in combined paratrabecular and intertrabecular areas. The
disorders associated with reactive aggregates included Myelodysplastic syndrome, aplastic anemia, viral
infections, systemic autoimmune disorders and solid organ malignancies.

Conclusion: Finding a lymphoid aggregate in trephine biopsies requires rigorous assessment despite of
topographic distribution. Immunohistochemistry plays an important role in establishing the clonality of aggregates

specially in under-resourced countries.
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INTRODUCTION

Lymphoid aggregates, whether benign or malignant, are
relatively uncommon in bone marrow (BM) biopsy
specimens?. Differentiation between benign and malignant
(i.e. lymphoma) aggregates can be difficult as well as
challenging, especially when multiple aggregates are
identified with no history of Iymphoma. Moreover,
considerable diagnostic difficulties arise when lymphoid cell
involvement is strictly focal and composed of small to
intermediate sized elements?. Differentiation between the
natures of lymphoid follicle remains essential in each case
for proper management of the patient.

A large number of malignant disorders are associated
with lymphoid aggregates in bone marrow trephine. These
include both Hodgkin lymphomas and Non-hodgkin
lymphomas such as chronic lymphocytic leukemia, multiple
myeloma, waldenstorm macroglobenemia and hairy cell
leukemias to name a few3. Malignant features of lymphoid
aggregates include predominance of B or T cells, infiltrative
edges, paratrabecular location, inclusion of fat cells,
location surrounding large sinuses, and large aggregates®.
The non-neoplastic conditions associated with lymphoid
aggregates are relatively more common. These include
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aging, autoimmune diseases, inflammatory conditions, and
infectious disorder®. Small nodules with distinct margins
and no interstitial infiltrate as well as non-paratrabacular
distribution are suggestive of benign origin.

Other diseases associated with lymphoid aggregates
also include  myeloproliferative  neoplasms  and
myelodysplastic syndromes. Rare occurrences have been
defined with tobacco and rituximab use®.

The diagnostic differentiation between the two types
of aggregates is largely dependent upon
immunohistochemical staining and flow cytometry. Due the
limitations of flow cytometry for obtaining an adequate
sample in cases of infiltrations into bone marrow or
cellularity of the specimen’, morphological differentiation
and immunohistochemistry still plays a contributory role.

In developing countries like ours, where tertiary cares
have a huge burden of diagnostics is being referred, bone
marrow biopsies are performed in a large number of cases
where primary diagnosis is not being established®. Thus
again it generally depends upon morphological
characterization, expertise of the examiner and
immunohistochemistry to identify malignant cases®. In
order to make a correct diagnosis with minimal financial
burden, it is thus important to identify the features of bone
marrow involvement in benign conditions as well. The most
common finding in such diseases is the presence of
reactive lymphoid aggregates which may or may not be
associated with other stromal changes.

The objective of the study was to determine frequency
of reactive lymphoid aggregates in bone marrow biopsy
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MATERIALS AND METHODS

This study was conducted at Department of Hematology,
King Edward Medical University and affiliated hospitals
Lahore from May 2010 to June 2013. It was a Cross
Sectional Study. Trephine biopsies of 1369 patients were
reviewed and 152 patients having one or more lymphoid
follicles were included. The patients with primary diagnosis
of lymphoma with diffuse infiltration of bone marrow were
excluded. Lymphoid follicles were analyzed on the basis of
morphology and topographical distribution.
Immunohistochemistry was performed for CD3, CD20 and
CD45. For establishing clonality kappa and lambda
restriction analysis was carried out in few cases.

RESULTS

Evaluation of 1369 biopsies showed presence of lymphoid
follicles in 152 (11%) patients. Out of these 57 were
females and 95 were males. (M:F ratio 1.6:1)

On the basis of morphological and topographical
distribution, 101 (66.4%) follicles were considered to be
malignant while 51(33.6%) were benign. Confirmation was
done by applying CD3, CD 20 and kappa lambda
restriction. 11(7.2%) showed T cell origin by showing
positivity for CD 3, 100(62%) showed B-cell origin by
showing positivity for CD 20. 51(33.6%) showed positivity
for both CD 3 and CD 20 and were consistent with benign
origin. Monoclonality was determined in 2(3.9%) patients
initially considered to be benign due to positivity with both
CD3 and CD20. The associated disorders with benign
lymphoid aggregates were found to be myelodysplastic
syndrome, aplastic anemia, viral infections, solid organ
malignancies and systemic autoimmune diseases.
However, there were 10 patients (6.6%) who had reactive
lymphoid follicles in bone trephines while they turned out to
be suffering from lymphoid malignancies at later stage.
Malignant lymphoid aggregates were primarily associated
with non hodgkin lymphomas. Other major association was
with hodgkin lymphomas.

Most of the benign aggregates were found in inter-
trabecular area as opposed to the malignant nodules
majority of which were found either para-trabecular alone
or involving para-trabecular region as well. The topographic
evaluation showed the following features:

Figure (n=152)

38%
\/ m Males (95)
Females (57)

Table 1: Association of lymphoid aggregates with malignant/non-
malignant disorders (n=152)

Benign Lymphoid | MDS n=26

Aggregates Aplastic Anemia n=07

51 (33.6%) Viral Infections=02

Systemic Autoimmune disorders n=02

Solid organ malignancies n=04

Lymphoid Malignancies n=10

Malignant Lymphoid | Non Hodgkin Lymphomas n=78

Aggregates
101(66.4%)

Hodgkin Lymphomas n=23

Table 2: Comparison between Morphological Involvement by
Benign and Malignant Aggregates:

Morphological Pattern Benign Malignant
Aggregates Aggregates
(n=51) (n=101)
Para-trabecular 05 (9.8%) 31 (30.6%)
Inter-Trabecular 39 (76.4%) 05 (4.9%)
Combined Para-trabecular | 07 (13.7%) 65 (64.3%)
and Inter-trabecular

DISCUSSION

In our study, it was shown that finding bone-marrow
lymphoid aggregates during trephine evaluation is a
significant finding (11%), though not very common. This is
consistent with the previous reports where it is regarded
not to be very common in other races as well'. Thus it can
be concluded that the bone marrow involvement is
irrespective of races and dependent on disease entity. The
defect was found to be 4 and 5% respectively in older
studies? as compared to current study. This clearly shows
improvement in techniques used for histological detections
of infiltrates over time.

The M:F ratio in this study was found to be 1.6:1. This
is consistent with another study conducted by Ben Ezra et
al*® who found it to be 1.5:1. However, in another study by
Theli J et al?, this ratio was 2.1:1. The probable difference
between the two statistics represent more involvement in
males as compared to females. Certain attributes found in
males such as smoking and co-morbidities could be
important in this regard. Current awareness regarding
carcinogens and avoidance of them could be one possible
reason for decreased ratio in men now.

The determination of clonality using kappa lambda
restriction turned out to be important as it was shown in
app 4 % of cases which were considered reactive initially
due to presence of staining with both CD3 and CD 20. In a
recent study by Gozila A et al, it is shown that genetic
rearrangement is helpful in detection of clonality in 10-15 %
of difficult cases!!. Therefore in developing countries with
budget constraints, the use of kappa lambda restriction is
still justified and beneficial. The use of a limited panel
antibodies for determination of clonality is useful as shown
in a study by Garcia CF et al?.

Another aspect showed that reactive follicles were
found in cases of malignant diseases (NHL) as well without
the infiltration by the primary disease. This cannot be
ignored nor can be taken as involvement of bone marrow
by the disease. This finding creates a dilemma and it
should be always differentiated for deciding treatment of
the patient. This entity has been described in a multicentric
study by Oschelis | et al*3.
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CONCLUSION

The presence of lymphoid aggregate in bone marrow
trephine definitely requires further investigation especially
in cases where primary diagnosis has not been
established. Morphological evaluation and
immunohistochemistry plays an important role still in this
era of molecular diagnosis. Every aggregate should be
evaluated for the presence of clonal cells even if they
appear to be reactive. Similarly, this helps to determine
presence of reactive nodules in known cases of
lymphomas.

Development of more refine techniques and their
widespread availability for better diagnostic and
management purposes should be emphasized upon and
worked with enthusiasm to improve medical care and
outcomes.
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