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Abstract

The aim of this study is to present the diagnostic and differential diagnostic criteria of the bone marrow specimen involved by lymphomas
based on the histomorphological immunophenotype features and clonality of the tumor cells, patterns of lymphoproliferation and diagnostic
pitfalls. BMB material obtained from the right posterior iliac crest was represented from 87 untreated and treated patients with BM involving
malignant lymphoma, stained with Hematoxylin—Eosin, Giemsa, Periodic Acid Schiff and Goéméri's Silver. In order to perform
immunohistochemistry examination we used a large antibody panel. B-cell clonality was determined in six cases. We found eight reactive
lymphoproliferative responses and 79 lymphoid neoplasms of which 45 were diagnosed as de novo lymphoma, the rest of 34 samples
being examined for staging. The predominant lymphoma was CLL (30 cases), over followed by DLBCL (18 cases). The most frequent
patterns of involvement were the interstitial (29%) and mixed (15%) ones. In eight cases, we found reactive lymphoid aggregates.
The B-cell clonality test showed four monoclonal, one oligoclonal and one polyclonal diseases form. Diagnosis of lymphoma versus
reactive aggregate has been based on the combination of a lot of antibodies and involvement pattern. Although investigation of gene
rearrangement was necessary for the establishment of the correct diagnosis in only 6.9% of cases, it should be emphasized that it is of
great importance in disease monitoring.
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=& Introduction

Examination of the bone marrow (BM) represents a
central importance for the diagnosis and staging of
lymphomas. Indications for a bone marrow trephine
biopsy (BMTB) include all disorders in which the
aspirated material may not be representative of the
quantitative relationship of the cellular elements,
myelosclerosis (no material may be obtainable, dry tap),
assessment of cellularity in focal disease, and diagnosis
of hypoplastic state.

The diagnosis of lymphoma from BMTB is of
particular clinical interest, as therapy becomes
increasingly stratified. Above all, bone marrow biopsy
(BMB) may represent the least invasive method and the
only source for lymphoma identification in many
clinical settings. Diagnosis of malignant lymphoma is
established incidentally by a routine BMTB in some
patients.

The differential diagnosis of the lymphoid infiltrates
in BM is more problematic than the disease typing.
Although most lymphoid infiltrates can be considered as
either reactive or neoplastic based on the extent of
involvement, distribution, cytological finding and
immunophenotype, a minority of cases cannot be

classified with certainty, in spite of using a large
immunohistochemical panel. In these cases, clonality
determination of lymphoproliferative disorders is
indispensable.

& Material and Methods

Quantitatively sufficient, formalin-fixed BMB
material obtained from the right posterior iliac crest was
represented from 87 untreated and treated patients, who
were diagnosed with lymphoma between November 1%
2006 to October 1 2008.

BMB specimens were examined in order to establish
the positive diagnosis or to stage the lymphoma.

Tissue samples were fixed in 10% buffered
formalin, decalcified in EDTA, embedded in paraffin
and cut at 4-5 pm for Hematoxylin—Eosin staining
(as routine histology), Giemsa, Periodic Acid Schiff
(used for specific components) and immunohisto-
chemical examination. The overview of source and
clone, the pretreatment conditions and the dilution of
the antibodies used in our study (for positive and
differential diagnosis), were summarized in Table 1.

Specificities included: (1) lineage restricted antigens
identifying lymphoid cells, (2) markers indicating cell
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differentiation stages, (3) markers of clonality, and
(4) markers normally not detected in bone marrow
tissue (for example, CD23, CD30, cyclin-D1).

The antigen expression was visualized using
the UltraVision LP Large Volume Detection System
HRP Polymer and DAKO EnVision™/HRP Kkit,
followed by Hematoxylin-counterstaining. As positive
control, we used the primary tumor in cases examined
for lymphoma staging and normal lymph node or
tonsilla for cases examined for diagnostic purpose.
The primary antibody was replaced by normal mouse

Table 1 — List of antibodies and their applicability conditions

or rabbit serum in negative control reactions.
Our diagnosis was based on the pattern of BM
infiltration (reported in Table 2) and tumor cells
morphology, immunophenotype and molecular analysis
according to the 2001 World Health Organization
(WHO) Classification of lymphoid tumors [1]. For a
comparison of the features which may help to
discriminate between benign lymphoid aggregates in
bone marrow and neoplastic involvement we used the
morphological criteria recommended by Thiele J et al.,
1999 [2].

Antigen retrieval

Marker Dilution Staining in tumor cells Specificity methods
B-lymphocytes
CD20cy (DAKO clone L26) 1/200 Membrane staining pan B HIER/CITRATE, pH 6
CD138 (DAKO clone MI15) 1/50 Membrane staining Subset of B-cell HIER/CITRATE, PH 6
CD79a (DAKO clone JCB117) 1/50 Membrane staining pan B HIER/CITRATE, pH 6
CD10 (NOVOCASTRA, clone 56C6) 175 Membrane staining > YMPhobiasts germinal ey ciTRATE, pH 6
CD23 (DAKO clone MHM®6) 1/40 Membrane staining Subset of B-cells (CLL) HIER/CITRATE, pH 6
cyclinD1 (Lab Vision, Clone SP4) 1/50 Nuclear staining Mantle cell ymphoma  HIER/CITRATE, pH 6
T-lymphocytes

CD3 1/60 Membrane staining PanT HIER/EDTA

CD4 (NOVOCASTRA, clone 4B12) 1/40 Membrane staining Helper cells HIER/CITRATE, pH 9
CD8 (NOVOCASTRA 1A5) 1/40 Membrane staining Supressor cells HIER/CITRATE, pH 9
CD5 1/200 Membrane staining T-cells, B-cell subset ~ HIER/CITRATE, pH 6

Plasma cells

Kappa light chain 1/250 Cytoplasmic staining Clonality examination =~ HIER/CITRATE, pH 6
Lambda light chain (LabVision, clone N/10/2)  1/25 Cytoplasmic staining Clonality examination =~ HIER/CITRATE, pH 6
Ig G (LabVision, polyclona)Rb1432) 1/1000  Cytoplasmic staining Clonality examination ~ HIER/CITRATE, pH 6
IgA (LabVision, polyclonal Ab-1) 1/100 Cytoplasmic staining Clonality examination =~ HIER/CITRATE, pH 6
IgM (LabVision, polyclonal R1/69) 1/40 Cytoplasmic staining Clonality examination =~ HIER/CITRATE, pH 6
CD38 (LabVision, clone 38C0O3) 1/100 Cytoplasmic staining  Prognostic marker in CLL HIER/CITRATE, pH 6
CD138 (DAKO clone Mi15) 1/50  Membrane staining May be positive - /0 TRATE, pH 6

in epithelial cells

Proliferation/Cell cycle markers/Other

CD30 (LabVision, Clone BerH2) 1/80 Membrane staining R-S cells, T-cells subset HIER/EDTA

CD21 (Lab Vision clone 2G9) 1/20 Membrane staining Follicular dendritic cells HIER/CITRATE, pH 6

ALK (Lab Vision p80) 1/100 Cytoplasmic T-tumor cell, B-tumor =0/ | TRATE, pH 6
cell subset

MUM1 (DAKO clone MUM1p) 1/50 Nuclear staining B-tumor cell subset HIER/CITRATE, pH 6

CD34 (Lab Vision clone BI-3C5) 1/100 Cytoplasmic staining Endothelial cells HIER/CITRATE, pH 6

Ki67 (LabVision, clone SP6) 1/200 Nuclear staining Ki67-index HIER/CITRATE, pH 9

Table 2 — Pattern of lymphoproliferation in the bone marrow depending on the histological subtype

Pattern of lymphoproliferation ¢, pgcy  mMzL HcL FL LPL  pPTcL AlcL  HL  No-of

in the BM cases
Interstitial (36.7%) 10 9 4 4 - - 2 - 29
Nodular (12.65%) 4 2 4 - - - - - 10
Paratrabecular (7.5%) - - - 3 2 1 - 6
Sinusoidal (10.12%) - - 8 - - - - — 8
Single (1.2%) - - - - - - 1 _ 1
Diffuse (12.65%) 4 4 - 1 - - - 1 10
Mixed (18.98%) 12 3 - - - - — — 15
Total 30 18 16 5 3 1 3 1 79

A fibrotic response caused by Ilymphoma cases (two cases with diffuse large B-cell lymphoma-

involvement was visualized by Gomori’s Silver and
van Gieson stains, and graded semi-quantitatively in
grades 1-4.

B-cell clonality was determined in minority of

DLBCL-, two cases with follicular lymphoma-FL-,
one case with chronic lymphocytic leukemia-CLL-, and
one case with lympho-plasmocytic lymphoma-LPL-),
which cannot be classified with certainty based on
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extent of involvement, distribution and immunopheno-
type in order to determine disease stage

For the assessment of B-cell clonality we used a
previously published protocol [3] and optimized primers
developed in the BIOMED-2 study [4, 5].

DNA obtained from paraffin-embedded bone marrow
sections was purified using a commercially available
extraction kit (Fermentas Genomic Purification Kit).
The purification protocol includes overnight digestion
with proteinase K. For immunoglobulin heavy chain
gene rearrangement tests a simple pair of primers was
used with the forward primer directed at the VH
region (framework region 3/FR3) and the reverse
primer at the JH consensus region. We performed
real time PCR using a Roche Lightcycler 2 instrument.
The thermal cycler program was the following:
40 cycles of PCR of 30 seconds at 94°C, 30 seconds at
60°C, and 30 seconds at 72°C were performed after
preheating to 95°C, 10 minutes. The final extension
time was 5 minutes at 72°C. As controls, we used
DNA samples extracted from a B-cell lymphoma
(monoclonality), a normal lymph node (for poly-
clonality) and a reaction without template DNA
(negative control). The amplified products were
analyzed with microcapillar electrophoresis on an
Agilent Bioanalyzer 2100 instrument. The results were
represented by fluorescence plot and by simulated
electropherogramm.

For the final diagnosis all the collected results have
to be integrated (clinical information: suspected clinical
diagnosis, peripheral blood cell count, lymph node
enlargement yes/no if yes, size and sites, size of liver
and spleen; bone marrow aspiration: morphology
cytology, previous biopsies: histology/immunopheno-
typing, clonality and paraclinical investigations).

=& Results

In the period of November 1% 2006 to October 1%
2008, 87 BMBs were obtained that presented lympho-
proliferation in the BM. We found eight reactive
lymphoproliferative responses and 79 lymphoid neo-
plasms, of which 45 were diagnosed as de novo
lymphoma, the rest of 34 samples being used for staging
(Table 3).

Table 3 — Aim of histological investigation and sub-

typing of lymphomas in our study

Lymphoma type Diagnose Staging Total
CLL 21 9 30
SMZL 12 4 16
DLBCL 4 14 18
HCL 5 0 5
FL 0 3 3
LPL 2 0 2
PTCL 1 2 3
ALCL 0 1 1
HL-NS 0 1 1

Total 45 34 79

Fifty-seven patients presented with nodal disease,
22 patients with extranodal sites. The most common
extranodal sites was the gastrointestinal tract (six cases),

characteristic for DLBCL, and the spleen (16 cases),
typical for splenic marginal zone lymphoma (SMZL)
with nodular and sinusoidal pattern of involvement in
the bone marrow (Figure 1).

Clinical data

Age range in the lymphoma patient’s group was
from 17 to 86 years, with an average of 60.70+
1.65 years. Regarding distribution of genders, 46 males
and 33 females composed the group.

All the patients with a diagnosis of CLL have
involvement of bone marrow and peripheral blood at the
time of the diagnosis and a lymphocyte count
>10x10°/L.

Histopathology and immunohistochemistry

The diagnostic algorithm is based on the morpholo-
gical aspects examined by low power.

In a good quality marrow section, stained parallel
by the HE and Giemsa method, most of the normally
differentiated cell types can be identified. The lympho-
proliferation in BM has been visualized by PAS
stain. We examined the reticulin fiber network in the
stroma by Gomori Silver’s and van Gieson stains.
Fibrosis caused by lymphoma was focal (four cases,
grade 2) or generalized (five cases, grade 3). We found
fibrosis associated with lymphoma in Hairy-cell
leukemia (HCL) (Figure 2), DLBCL, and nodular
sclerosis Hodgkin lymphoma (HL-NS). Reticular
fibrosis grades 1-3 are non-specific, but fibrosis
assessment is important since indicates an abnormal
bone marrow.

By type, 73 cases were B-cell lymphomas, as all
expressed B-cell phenotype immunohistochemically,
and only five cases were of T-cell origin (four cases)
or HL-NS (one case) (Figure 3).

The predominant lymphoma was CLL (30 cases)
(Figure 4), of which four showed CD38 and p53-
expression (appear to have a worse prognosis), over
followed by DLBCL (18 cases). In our study, we found
in 15 BM specimens DLBCL tumor cells with similar
morphologic variants such as in nodal or extranodal site
(Figure 5). The most common extranodal sites were the
gastrointestinal tract (six cases). In three cases, the
tumor infiltration presented a discordant bone marrow
involvement mimicking a low-grade B-cell lymphoma
in the BM. In these cases the high proliferation index
(Ki67-positive cells >40%) helped us in resolving the
diagnostic dilemma.

We presented the pattern types of lymphoprolifera-
tion in the bone marrow depending on the histological
subtype in Table 2. The most frequent patterns of
involvement were the interstitial (29%) and mixed
(15%) ones.

In eight cases, we found reactive lymphoid
aggregates in the BM tissue examined in order to
diagnosis. It was characteristic for aged people (mean
age 65.63+£1.354 years), with systemic autoimmune
disease (three cases), or other neoplastic process (one
case treatment induced myelodysplastic syndromes),
HBV-infection (two cases), but appeared also in two
conditions of unknown origin.
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Molecular findings

B-cell clonality results

After the assessment of the six problematic cases,
we found the followings: four proved to be monoclonal
(Figures 6 and 7), one oligoclonal and one polyclonal.
The first four cases showed clear-cut monoclonality

Ok :
Figure 1 — BM involvement in SMZL with two large
lymphoid aggregates. Inset: Low magnification showing
that the infiltrate is intrasinusoidal too (visualized by
stain for CD34).

o : :
Figure 2 — HCL characterized by interstitial infiltra-
tion of CD20-positive tumor cells. Inset: reticular
fibrosis grade 3, stained by Goméri’s silver stain.
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Figure 5 — DLBCL: Nodular and paratrabecular pattern
of infiltration visualized by CD20. Inset: large tumor
cells with monomorphic appearance (centroblastic
variant, HE stain).
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meaning that the vast majority of the cells emerged
from the same malignant clone.

The oligoclonal case (Figure 8) was earlier diagnosed
as CLL but a few months later transformation into a
DLBCL occurred. The case that showed polyclonality
after revision was classified as reactive lesion of the
bone marrow.

Mol? iy,
R
Figure 3 — “Packed marrow” with the presence of

the Reed-Sternberg cells, surrounded by reactive
elements.

Figure 4 — CLL: Nodular and interstitial pattern of
involvement (HE stain). Inset: Tumor cells express
CD79a.
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Figure 6 — Aspect of monoclonality with lightcycler
analysis.
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Figure 7 — Simulated electropherogramm.

= Discussion

The type of fixative and the fixation time used for
BM biopsies influence the immunoreactivity and
determine the success of the ancillary molecular biology
techniques. Conventional formalin-fixed, EDTA-
decalcified, paraffin-embedded BM tissues are suitable
for all methods (morphology, immunohistochemistry,
FISH, PCR, etc.) in order to establish the final
diagnosis. In our experience, fixation in buffered neutral
formalin for 24 hours followed by EDTA decalcifica-
tion preserves the morphological details and their
antigen spectrum.

The most frequent B-cell lymphoma (30 cases)
was represented by CLL, because the flow cytometry
examination was not attainable for all intermediate
grade lymphoma cases. In BM biopsy sections, the
pattern of infiltration is nodular in approximately 7% of
the cases, interstitial in 34%, mixed in 24%, diffuse in
35%. A diffuse BM infiltration pattern probably predicts
a worse prognosis [7]. In our study we found a
predominantly mixed pattern of infiltration (40%/
12 cases) versus interstitial infiltration pattern
(33.33%/10 cases). This pattern is typical in CLL,
where occasional large transformed cells may be
admixed with the small lymphocytes, but
lymphoplasmocytic lymphoma (LPL), HCL, SMZL and
peripheral T-cell lymphoma (PTCL) may have
interstitial pattern of BM-involvement.

The nodular form represents 13.33% (four cases) in
our study. Differential diagnosis between low-grade
lymphomas showing follicular colonization (mantle cell
lymphoma, SMZL, CLL) and benign lymphoprolife-
rative infiltration is important. In rare cases, DLBCL
has nodular aspect.

The mixed infiltration refers to a combination of
nodular and interstitial infiltration, in the pathologic
report we described the two patterns and indicated the
prevalent one.

The diffuse infiltration that we found in four cases
(13.33%), which replaced totally the hematopoietic and
fat cells, defines massive infiltration. This pattern
predicts a worse prognosis.

In CLL, the neoplastic lymphocytes always express
pan-B markers, although CD20 expression is of lower
intensity as compared to other B-chronic lympho-
proliferative diseases [8]. The usual immunohisto-
chemical panel (CD79a, CD5, and CD23) was

2] el

Figure 8— Aspect of monoclonality and oligoclonality
represented by fluorescence plot.

completed with the determination of CD38 and
p53 expression in diffuse infiltration pattern -
as independent prognostic factors [9, 10] — positivity
being found in all four cases.

DLBCL is the most frequent non-Hodgkin
lymphoma, usually involves in rare cases the BM-tissue.
In literature, BM-involvement is reported in 11-27% of
cases [11]. The prognostic significance of marrow
involvement in diffuse large cell lymphoma (DLBCL) is
controversial. Factors that have been reported to
influence prognosis include the pattern and extent of
marrow infiltration and histological discordance
between the primary site and the BM [12]. DLBCL has
a variable pattern, characterized by paratrabecular,
nodular, sinusoidal or diffuse infiltration. In our study,
we found in 15 BM specimens tumor cells with similar
morphologic variants such as in nodal or extranodal site.
The tumor cells immunophenotype changes depending
on the DLBCL variants, subgroups and subtypes [13].

Diagnostic criteria of SMZL initially relied on the
histopathological features of the spleen. However,
in cases with clinical splenomegaly, or in cases where
histological material from the spleen is not available, a
reliable diagnosis can be established from a combined
study including the morphological and immunopheno-
typical profile of the peripheral blood lymphocytes and
bone marrow involvement. Recently proposed minimum
diagnostic criteria also include: spleen histology and
immunophenotypical expression with a CLL score 2 or
less, or typical blood and BM-morphology accompanied
by CD20" lymphocytes with intrasinusoidal pattern of
infiltration [14]. In our 12 cases without splenectomy,
the diagnosis was based on blood and BM-morphology,
clinical and immunohistochemical findings. The most
frequent pattern of infiltration was the intrasinusoidal
pattern (50%), followed by nodular and interstitial
pattern (25-25%). CD34/CD20 immunostaining is
decisive for highlighting this pattern of infiltration.
An intrasinusoidal type may be prominent in SMZL,
but not always present. Subtle infiltration may be seen
in the initial phase of the disease. Intrasinusoidal
infiltration is characteristic of SMZL, but not patho-
gnomonic as it may be observed in other small B-cell
lymphoproliferative disorders. After splenectomy the
bone marrow pattern of infiltration may become
nodular [15].

All the HCL cases were examined in order to
establish a positive diagnosis. An increase in appearance
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of reticulin fibers is associated with all hairy cell
infiltrates in BM and other sites and often results in a
“dry-tap” [16]. The involvement of BM by tumor cells
is variable, in early stage is interstitial/focal, in
advanced disease we found a diffuse solid infiltrate.
In absence of the CD103 and FMC7 antibody, the
positive diagnosis is based on the classical morphologic
criteria [17] that have been completed by GOmori’s
Silver stain and immunophenotyping/cytochemistry
techniques and peripheral blood smear’s examination.

In our three cases of follicular lymphoma (FL) and
in two cases of LPL we found a paratrabecular pattern.
The infiltrate lines the bone trabeculae either in a band-
like fashion immediately adjacent to the trabecula or as
an aggregate with a broad base connected with the
trabecula. The immunonophenotype of the tumor cells
was similar with the lymph node involvement.

The BM-involvement by three FL cases was
characterized by paratrabecular aggregates composed of
centrocytes expressing FL-specific antigens (CDIO,
bcl-2, bel-6). The most important factor is the distinction
from the reactive lymphoid aggregates.

Evaluation of bcl-2 expression gives an aid only in
differentiating between lymphoma and a reactive
process, because most of the low-malignancy NHL’s
are identifiable CD10 expression often disappears in
G3 cases.

The neoplastic cells were enmeshed in CD21 and
CD23-positive FDCs, similarly to the basic structure of
FL in lymph node. The presence of follicular dentritic
cells (FDC) in the BM-infiltration suggests that FDCs
are essential components of FL microenvironment,
presumably because tumoral-non-tumoral cell interac-
tions inhibit the apoptosis of the neoplastic B-cells and
they provide the necessary antigenic stimuli for the
survival of tumor cells [18].

We diagnosed one case of PTCL with paratrabecular
infiltration in the BM-tissue, the tumor cells having the
characteristic immunophenotype. Each of the two cases
(examined for staging purposes) the interstitial pattern
was similar to that primary site [19].

We diagnosed HL involved BM-tissue with total
replacement of hematopoietic and fat cells as “packed
marrow” with the presence of the Reed—Sternberg cells,
surrounded by reactive elements. The BM appearance of
mixed cellularity of nodular sclerosis is indistin-
guishable so that subtyping must be performed on
lymph node biopsy. In most cases of nodal disease with
spread to the marrow, diagnostic cells are rare but a
combination of focal fibrosis and abnormal
mononuclear cells with appropriate immunostaining
will allow a confident diagnosis [20].

The incidence of BM by anaplastic large cell
lymphoma (ALCL) has been estimated as
approximately 10-15%, more frequent in the small
cell subtype. The pattern of involvement may be
nodular or diffuse, with many reactive lymphocytes
and histiocytes that surround the low number of the
CD30+ tumor cells [21].

Nevertheless, after immunohistochemistry was
applied the percentage increased to 30-40% [15].
However, the characteristic CD30-positive expression

in ALCL may be seen in BMB staged for ALCL in
other types of lymphoma: Hodgkin’s DLBCL, ALBCL.
In these cases, the differential diagnosis has been based
on the histological aspect the tumor tissue.

Underlying disorders with benign lymphocyte
accumulation in bone marrow (eight cases) present
similar percent with literature data is represented
predominantly by autoimmune disorders [2].

In various publications, guidelines have been given
in support of neoplasia: paratrabecular localization, size
of nodule >1 mm, imprecisely defined borders, light
chain restriction, B-cell count > T-cell count, clonal IgH
rearrangements. Histotopography of reactive modifica-
tions is represented by rounded aggregates with germinal
centers only 5% of cases, in 40% by aggregates with
partial GC present, 40% by aggregates with fairly
defined margin and 15% by the focal/nodular aggregates
with interstitial spread (Indian file pattern) mimicking
lymphoma infiltration pattern [22].

However, paratrabecular localization may be very
limited, as it might occur in bone marrow involvement
by MALT-lymphomas. Light chain restriction, which
should always be considered, is not often identified by
immunohistochemistry due to indiscernible cytoplasm.

Determination of clonality in the diagnosis
of lymphoproliferative disorders

Normal adult marrow contains an inconspicuous
population of both B- and T-lymphocytes throughout
the marrow. These lymphoid aggregates increase in
number with age, being frequently seen in the elderly
population and in different disorders [2]. Our five cases
with benign lymphoid aggregates in BM did not present
differential diagnosis problem, their characteristic
features helped discriminate between reactive lympho-
proliferation and neoplastic involvement.

The most important problem for the diagnosis of
lymphoid neoplasm in BMB represents the different-
tiation between focal infiltrates of lymphoma and
reactive nodular lymphoid hyperplasia. Although most
lymphoid infiltrates can be diagnosed as either reactive
or neoplastic based on extent of involvement,
distribution, cytology and immunophenotype, a minority
of cases cannot be classified with certainty. For some
low-grade lymphoma entities, the detection of an
aberrant immunophenotype may be difficult or
impossible in small BM-infiltrates [23]. Identification of
prominent monoclonal B-cell populations has been
considered a marker of malignancy in lymphoid
proliferation.

In order to increase the sensitivity for the detection
of small clonal population in nodular lymphoid
infiltrates (to stage) it is recommended to use micro-
dissection to enrich the target cell population [24].

Clonality can be demonstrated in 50-90% of
B-NHL cases, depending on the type of lymphoma and
the method used for the analysis of amplification [25].

The result of PCR-analysis may be false negative or
positive and with monoclonal or oligoclonal
rearrangements which may be found particularly in
small-sized tissue specimens. In such instances, the
differential diagnosis between a reactive and neoplastic
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lesion may be directly related to the pathologist’s
experience, the relevant clinical data and the laboratory’s
resources to allow PCR application according to recently
established protocols [15].

& Conclusions

The assessment of the bone marrow biopsy is an
integral part of a comprehensive bone marrow investi-
gation including cytology on the aspirate and special
studies depending on the clinical problem (flow
cytometry, cytogenetics). For the final diagnosis, all the
results collected must be integrated.

Basic requirements for bone marrow biopsy interpre-
tation are the good biopsy processed by a high quality
histological technique for optimal preservation of the
morphologic details, be followed by adequate clinical
information.

Even if the number of tumor cells is low in the
marrow, biopsy is suitable for disease monitoring.
Tumor cells preserve their original biological features,
since the bone marrow, similar to the lymph node tissue,
creates a favorable microenvironment.

The pattern of infiltration is useful in staging and
evaluation of prognosis.

The molecular pathological analysis was very
important in those six cases, when the diagnosis of the
lymphoma versus reactive aggregate was partly based
on PCR-analysis.

The diagnosis of the lymphoma versus reactive
aggregate based on the combination many antibodies.
In conjunction with immunohistochemistry, the determi-
nation of lymphoproliferation’s clonality to paraffin-
embedded BM trephines has significantly expanded the
scope of histopathologic bone marrow examination.

In order to evaluation the Mabthera’s therapeutically
effect, the CD20-antibody solely is not proper for
detection of the residual tumor cells, it is necessary to
used CD79a, too.

After the survey of the results obtained from
87 patients, we can state that in 93.1% of cases
morphology examination and immunophenotyping
was sufficient for the positive diagnosis. Diagnostic
difficulties were caused by a few technical and
interpretational problems and the absence of some
relevant antibodies. Although investigation of gene
rearrangement was necessary for the establishment of
the correct diagnosis in only 6.9% of cases, it should be
emphasized that it is of great importance in disease
monitoring.
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