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Abstract

Introduction: During the last two decades, bone marrow examination has become an indispensable adjuvant to diagnose
the malignant diseases of the blood and other body systems. This will obviate the need for many other expensive and
time-consuming investigations. When both the procedures for bone marrow examination i.e. aspiration and clot section
done simultaneously, can yield a good diagnostic material which will be helpful for more accurate diagnosis. Aims and
Objectives: This study was aimed to assess the diagnostic value of the BMA and Bone Marrow Clot Sections and role of
both the procedures to reach final diagnosis when done simultaneously. Methods: The present study was done on 80
cases in which complete peripheral blood smears, bone marrow and cell blocks was available were included in the study.
Bone marrow aspiration was performed, Cell block was prepared and stained with hematoxylin and eosin stain, smears
were stained with Leishman stain. Results: Comparison was done between bone marrow aspirate smears stained by
Romanowsky group of stains i.e. Leishman and paraffin embedded cell block section stained by Hematoxylin and Eosin
stain. Out of 80 cases, there were 60 cases (75%) of anaemias, 9(11.2%) platelet disorders, 6(7.5%) Acute Leukaemias,
2(2.5%) Lymphoproliferative disorders, 1(1.2%) MDS, 1(1.2%) Leishmaniasis and 1(1.2%) hyperspleenism.
Conclusions: The advantage of both the procedures done together provided more material and enabled us to study the
cytomorphology of the cells, with the pattern of distribution of the cells depending on the cases and help in more accurate
diagnosis.
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INTRODUCTION
The bone marrow is one of the body’s largest organs. The
hematopoietic bone marrow is organized around the
vasculature of the bone cavity. The main function of the
bone marrow is to supply mature hematopoietic cells for

circulating blood in a steady-state as well as to respond to
increased physiologic or pathologic demands. During the
last two decades, bone marrow examination has become
an indispensable adjuvant to diagnose the malignant
diseases of the blood and other body systems.
Some studies1-4 in the literature indicate that trephine
biopsy is more sensitive and reliable than aspirate for
detection of bone marrow metastasis. However, other
studies5-10 state that for most hematological malignancies,
aspiration alone is sufficient and ensure more clear
cellular details than trephine biopsy. Recent advances in
the treatment of hematologic malignancies have been
paralleled by renewed interest on the part of pathologists
and hematologists in methods of obtaining and preparing
bone marrow for diagnostic studies. Bone marrow
aspirate is a cytologic preparation of bone marrow cells
obtained by aspiration of marrow and a smear of the cells.
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Bone marrow aspirate smears are primarily used for the
assessment of differential count, maturational status,
morphologic details, myeloid-to-erythroid (M:E) ratio.
Bone marrow aspirated cell blocks provide a better and
more detailed estimate of bone marrow cellularity. They
are particularly useful for patients with aplastic /
hypoplastic marrow. Aspiration of the marrow has been
utilized from cytologic assessment, with analysis directed
toward morphology and obtainment of differential cell
count. Bone marrow cellularity is expressed as the
percentage of a section that is occupied by hemopoietic
cell.11 In H&E stained sections of bone marrow from cell
block, the more mature stages of the erythroid and
myeloid cells, adipocytes and megakaryocytes can be
identified. However lymphoid cells as well as immature
progenitor cells cannot be reliably identified. The use of
H&E and Romanowsky group of stains in the bone
marrow analysis are very important and allow for studies
of marrow’s overall cellularity, detection of focal lesions
and extent of infiltration by various pathological entities.
Bone marrow studies aid in the diagnosis, staging and
monitoring of several diseases. These procedures are also
valuable for follow up of patients undergoing
chemotherapy, bone marrow transplantation and other
forms of medical treatment.1,2 Involvement of marrow by
metastatic tumour, have an effect on clinical treatment
and prognosis. Similarly involvement of the marrow by

granulomatous lesion especially tuberculous granulomas
may be easily identified in bone marrow clot sections.
Moreover in cases where malignancies are not clinically
suspected, bone marrow aspirations and biopsies have
been useful in detecting non-hematologic malignancies.
This study was conducted to evaluate the complementary
role of both the procedures done simultaneously and to
see the advantages and disadvantages of these procedures.

MATERIALS AND METHODS
The present study included a consecutive marrow
samples from 80 patients attending hematology OPD or
ward of Hospital, Bhopal in which complete peripheral
smears, bone marrow and cell blocks was available. The
selection of cases was based on the clinical examination
and peripheral blood smear of patients in which a
hematological disorder was suspected.
Inclusion
criteria
were
unexplained
anemia,
splenomegaly, hepatomegaly and lymphadenopathy,
Pancytopenia, leucopenia and leucocytosis, unexplained
thrombocytopenia and thrombocytosis, Leukaemia,
Myeloproliferative
disorders,
Lymphoproiferative
disorders, Plasma cell dyscrasias.
Exclusion criteria were the cases which were bleeding
severely, like haemophilic patient and patient having
platelet count less than 10,000.

OBSERVATIONS
The present study was conducted for comparison between bone marrow aspirate smears stained by Leishman and
paraffin embedded cell block section stained by Hematoxylin and Eosin stain. Total 80 cases were selected in which
complete peripheral smears, bone marrow aspirate and cell blocks were available. The findings obtained are as follows:Table 1: Distribution of various Hematological disorders
Disorders
No.of cases
Percentage
Anaemias
60
75%
Platelet disorders
09
11.2%
Acute leukemias
06
7.5%
Lymphoproliferative disorders
02
2.5%
Myelodysplastic disorders
01
1.2%
Leishmaniasis
01
1.2%
Hypersplenism
01
1.2%
Total
80
100%
Table 2: Distribution of Hematological Disorders according to sex
Male
Female
Disorders
Total no. of cases
No
%
No
%
Megaloblastic anaemia
46
32
69.5
14
31.5
Idiopathic Thrombocytic Purpura
09
06
66.6
03
33.3
Acute Lymphocytic Leukemia
04
02
50
02
50
Acute Myeloid Leukemia
02
02
100
00
0.0
Lymphoproliferative Disorders
02
01
50
01
50
Myelodysplastic Syndrome
01
00
0.0
01
100
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Table 3: Distribution of Heamatological Disorders according to age
Disorders
0-10
11-20
21-30
31-40
41-50
51-60
Total
Megaloblastic
01
13
14
07
07
04
46
AML
00
00
01
00
00
01
02
ALL
02
00
00
01
00
01
04
LPD
00
00
00
00
00
02
02
KDS
00
01
00
00
00
00
01
ITP
03
05
01
00
00
00
09
Total
06
19
16
08
07
08
64
Table 4: Various Components Seen In H&E Stain Blocks And Romanowsky Stained Bone Marrow Aspirate Smears
Hypercellular
Normocellular
Hypoplastic
Disorders
H&E
Romanowsky
H&E
Romanowsky
H&E
Romanowsky
Stains
stains
stains
stains
stains
stains
Blasts
06
74
Promyelocytes
80
Myelocytes
25
55
Metamyelocytes
35
45
Megakaryocytes
09
04
71
73
03
Eosinophilic
78
70
02
10
precursors

RESULTS
By Romanowsky group of stains and Hematoxylin and
Eosin stained cellblocks, diagnosis of various
hematological disorders was made. Out of 80 cases
studied there were 60 cases (75%) of anaemia, 9 (11.2%)
platelet disorders, 6 (7.5%) Acute Leukaemias, 2 (2.5%)
Lymph proliferative disorders, 1 (1.2%) MDS, 1(1.2%)
Leishmaniasis and 1 of (1.2%) hyperspleenism.
Maximum cases 40 were in age group of 11-50 years of
age in megaloblastic anaemia. 32 (69.5%) cases in
megaloblastic anaemia showing male preponderance.
The cellularities analyzed on bone marrow aspiration
showed maximum 84.3% were hypercellular marrow.
Cell blocks help in better appreciation of hypocellular /
acellular marrow. Megakaryocytic and Eosinophilic
precursors are better identifiable in H andE stained block.

DISCUSSION
The purpose of this work is to compare efficacy of
bone marrow aspiration smears and to assess the role of
paraffin embedded cell block of bone marrow aspirates in
bone marrow examination. The cases diagnosed as
megaloblastic anemia showed that male female ratio was
2:1 and the commonest age group was 21 to 30 years.
This is in variance with studies of Kuperan and
Rajashekhar Swamy 6 where the commonest age group
was 31 – 40 years with male female ratio of 1.3:1.
Pizzuto J Ambriz 7found in their study that between 40
– 45 years Male to female ratio was 1:2.3.In the current
study all the patients of Idiopathic Thrombocytopenic
Purpura were in age group of 10 – 30 years and Male to
female ration of 2:1 showing male preponderance

Jaishree Sharma and Shobha Mohindroo 8 found that
acute leukemia showed male preponderance 20 (55.5%)
which is in consonance with the current study with male
preponderance 04 (66.66%)
Sitalakshmi et al 9 found that acute leukaemias were
diagnostic on aspiration alone; trephine biopsy provided
additional useful information. In current study we found
that acute leukaemias were diagnostic on aspiration alone,
clot section should be used as an adjunction to bone
marrow aspiration to increase the diagnostic yield. We
found that 69.5% cases of megaloblastic anemia in the
bone marrow were diagnosed by Bone marrow aspiration
alone. 12
Rozman C et al 10 studied 329 patients, 208 (63.22%)
cases were males and 121(36.78%) females. The mean
age was 64.7 years. Bone marrow was infiltrated by 50%
or more lymphocytes. In current study of one male patient
aged 60 years peripheral smear showed absolute
lymphocytosis. Bone marrow was infiltrated by 80%
lymphocytes.
We felt that Bone marrow aspiration smears and
paraffin embedded clot sections are still very useful tools
in diagnosis of unsuspected non haematological
malignancies, where patients present with different
clinical features. We are in close agreement with the
study by Ozkalemkas et al.13 who studied 19 cases of
unsuspected non hematologic malignancy in BMA and
BMB and found it useful as a short cut in evaluation of
such cases.
A prospective study was conducted by Manas Mahury,
Tricot G and Kini et al 12 over 144 patients coming in the
department of pathology, Kasturba Medical College,
Mangalore. The aspirates were studied to assess the

Copyright © 2016, Statperson Publications, International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 6, Issue 2

2016

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 6, Issue 2, 2016 pp 17-20

number and morphology of the megakaryocytes in non
MDS related thrombocytopenia and evaluate their
significance when compared to changes in MDS. The
bone marrow aspiration smears were stained with
leishman stain and examined under light microscope.
Their results shows morphological changes of
megakaryocytes in bone marrow aspirates can improve
the diagnostic accuracy for a wide range of hematological
disorders
thereby
enabling
proper
therapeutic
interventions.
One of the study concluded that trephine sections
provide useful information about pattern of involvement
and fibrosis which was not forth coming from aspiration
smears and trephine imprints in chronic leukemis. 14
Dee JW15, Valdivieso M, Drewinko B studied the
comparson of the efficacies of closed trephine needle
biopsy, aspirated paraffin embedded clot section, and
smear preparation in the diagnosis of bone marrow
involvement by lymphoma.the study analyzed the
morphologic
patterns
of
bone
marrow
involvement.trephine biopsy was superior to aspiration in
most instances. In some cases however, paraffin
embedded clot sections and smears was diagnostic,
whereas the biopsy section appeared negative.
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CONCLUSION
Hematoxylin and Eosin stained cell blocks are
particularly helpful in hypo cellular marrow aspirate.
Megakaryocytes and eosinophillic precursors can be
better appreciated in cell block sections. Cellblocks can
be stored and used for specialized procedure like
immunohistochemisty. The study concludes that
preparations of aspirate and clot sections are easy, rapid
and complementary to each other in majority of the
lesions. The advantage of both the procedures done
together enabled us to study the cytomorphology of the
cells along with the pattern of distribution of the cells
depending on the cases, hence help in making the
diagnosis more accurately.
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