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ABSTRACT

Introduction : Bone marrow examination is an important diagnostic tool to evaluate various bone marrow disorders including both neoplastic and
non neoplastic. Bone marrow examination involves use of bone marrow aspiration and trephine biopsy. Objective : To study various bone marrow
involving disorders and comparing the findings of bone marrow aspiration with biopsy so that relevance and complementary role of both the
procedures can be evaluated. Material and Methods : A study was conducted in Department of Pathology, JLN Medical College, Ajmer from
January 2021 to December 2023. Bone marrow aspiration was performed on 410 cases including a comparative evaluation with trephine biopsy in
49 cases. Morphological examination of bone marrow was done in correlation with other clinical and haematological findings and importance of
bone marrow examination was established. Results : Anaemia was seen in 250 (74.63%) cases out of 410 aspirations received with dimorphic
anaemia being most common diagnosis seen in 118 (35.22%) cases followed by megaloblastic anaemia seen in 78 (23.28%) cases. 49 (14.63%)
cases of leukaemia was diagnosed out of which chronic myelocytic leukaemia was most prevalent with 19 (5.67%) cases. Rest of the cases included
pancytopenia, immune thrombocytopenia, plasma cell dyscrasis, polycythemia, etc. In 49 cases trephine biopsy was available including 13
(34.22%) cases of dimorphic anaemia and 6 (15.79%) cases of various leukaemia. In most of the cases bone marrow aspiration and trephine biopsy
were complimentary to each other. Discussion/Conclusions: Bone marrow aspiration and biopsy are complimentary to each other in diagnosing
bone marrow involving disorders. If done together these procedures enable us to achieve a definitive diagnosis, which in turn has a tremendous
impact on the management of patients.
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Introduction

Bone marrow examination is an important diagnostic tool to evaluate
various bone marrow pathologies including both neoplastic and non-
neoplastic haematological disorders. The bone marrow evaluation
may either confirm clinically suspected disorder or may provide the
previously unsuspected diagnosis. "

Bone marrow examination may be performed by two methods:
aspiration and trephine biopsy. Aspiration provides information about
the numerical and cytological features of marrow cells and trephine
biopsies provide information of spatial relationship between cells and
overall bone marrow structure.

Bone marrow aspiration and biopsy are indispensable and
diagnostically interdependent procedures. When both the procedure is
performed simultaneously, they complement each other to aid in
diagnosis, improving the sensitivity and specificity.” This study was
conducted in our institute to see the advantages and disadvantages of
the procedure and to evaluate the complementary role of both the
procedure when done simultaneously.

Material and Methods

Present study was conducted in Department of Pathology, Jawahar Lal
Nehru Medical college, Ajmer (Raj) from January 2021 to December
2023. Patients suspected of having their bone marrow involvement by
any neoplastic and non neoplastic disorders were included in the study.
The relevant history and clinical examination was recorded and
informed consent was taken. Clinical parameters like complete
haematological count, coagulation profile, peripheral blood smear,
reticulocyte count, etc. were also assessed prior to bone marrow
examination. Posterior iliac crest was the preferred site for bone
marrow examination.

Bone marrow aspiration alone was performed by Salah's needle.
Smears prepared were stained with leishman stain. Bone marrow
aspiration and biopsy simultaneously were taken by Jamshidi's biopsy

needle in 49 patients. Specimen were fixed in 10% formalin,
decalcified in 10% formic acid-5% formaldehyde and processed with
paraffin wax embedding. Sections were stained with hematoxylin and
eosin stain. Other special stain such as PAS, reticulin were done
wherever needed. Whenever a bone marrow biopsy was taken, an
imprint smear was made simultaneously to get the correct morphology
of cell in the sampled area of bone marrow. Bone marrow aspiration
and biopsy findings were analysed in context of clinical findings, other
laboratory investigations and diagnosis reached.

Results

In present study 410 patients were subjected to bone marrow aspiration
out of which 49 cases had also done bone marrow biopsy
simultaneously. Among the study subjects 211 were male and 199 were
females with male female ratio of 1.06 :1. The age range from
Maximum patients were from age group of 10-19 years. Table (1)

Table 1: Age Distribution of the Patients

Age Group (years) |Male Female Total
00-09 26 14 40
10-19 43 44 87
20-29 25 26 51
30-39 32 32 64
40-49 22 26 48
50-59 13 19 32
60-69 26 27 53
70-79 18 8 26
80-89 5 3 8
90-99 1 0 1
Total 211 199 410

Out of 410 bone marrow aspiration sample received 75 were
inadequate for opinion. Out of the remaining 335 cases anaemia was
seen in 250 (74.63%) cases with Dimorphic anaemia being the most
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common diagnosis seen in 118 (35.22%) cases followed by
megaloblastic anaemia in 78 (23.28%) cases. Leukaemia was
diagnosed in 51 (15.22%) cases out of which chronic myelocytic
leukaemia was most prevalent with 19 (5.67%) cases followed by
acute lymphoblastic leukaemia seen in 13 (3.87%) cases. Other
diagnosis is illustrated in Table (2).

Table 2: Distribution of Cases in Bone Marrow Aspiration

NUMBER OF  |[PERCENTAGE
DIAGNOSIS CASES OF CASES
Dimorphic Anaemia 118 35.22
Megaloblastic Anaemia 78 23.28
Normocytic Normochromic |29 8.66
Anaemia
Microcytic Hypochromic 21 6.27
Anaemia
Hemolytic Anaemia 3 0.90
Aplastic Anaemia 1 0.30
Pancytopenia with 13 3.87
hypercellular marrow
Pancytopenia with 2 0.60
hypocellular marrow
Immune Thrombocytopenia |3 0.90
Acute Lymphoblastic 13 3.87
Leukaemia
Chronic Lymphocytic 7 2.09
Leukaemia
Acute Myeloblastic 12 3.58
Leukaemia
Chronic Myelocytic 19 5.67
Leukaemia
Plasma Cell Dyscaryasis 3 0.90
Polycythaemia 2 0.60
Metastasis 1 0.30
Normal Marrow 10 2.99
Total 335 100.00

49 cases of trephine biopsy were studied out of which 11 were
inadequate for opinion. Of the remaining 38 cases included 13 cases
(34.22%) of dimorphic anaemia and 6 (15.79%) cases of leukaemia.
Others are depicted in Table (3).

Table 3: Distribution of Cases in Bone Marrow Trephine Biopsy

NUMBER OF PERCENTAGE OF
DIAGNOSIS CASES CASES
Dimorphic Anaemia 13 34.22
Megaloblastic Anaemia 5 13.17
Microcytic Anaemia 2 5.26
Normocytic Anaemia 1 2.63
Pancytopenia with 7 18.42
hypocellular marrow
Pancytopenia with 5 56
hypercellular marrow
Lymphoprohferatlve 1 263
Disorder
Acute Lymphoblastlc 5 596
Leukaemia
Acute Myeloblastic 2 5.26
Leukaemia
Chronic Lymphocytic 2 5.26
Leukaemia
Fungus 1 2.63
Total 38 100.00

Trephine biopsy (38 adequate cases) when compared with aspiration
findings showed overall accuracy of 94.74% while sensitivity was
96.88% and specificity was 83.33%. Table (4)

Table 4: Sensitivity and Specificity

Sl. |Bio- |Cas|Aspiration |False |False|Sensi-|Specifi- |Overall
No.psy |es |BeniMalig-|Nega-|Posi-|tivity |city (%)|Accuracy
gn |nant tive |tive |(%) (%)
1 |Benig|32 |31 |01 0/32 |1/32196.88 [83.33 |94.74
n
2 |Malig|06 |01 |05 1/6 | 0/6
nancy

Discussion

Bone marrow is one of the most widely distributed organs of the body.’
410 cases of aspiration was studied along with 49 cases of trephine
biopsy from January 2021 to December 2023 at Jawahar Lal Nehru
Medical College, Ajmer (Rajasthan). Male to female ratio in this study
was 1.06:1 which was comparable to Shastry et al.” and Vahini et al.’
with 1.04:1 and 1.1:1 respectively.

The study had dimorphic anaemia as most common diagnosis seen in
118 (35.22%) cases followed by megaloblastic anaemia in 78
(23.28%) cases similarly Thiyagarajan et al.” had dimorphic anaemia
in 48 (31.37%) and megaloblastic anaemia in 31 (20.26%) cases also
Birare et al." had dimorphic anemia in 46 (33.33%) cases and
megaloblastic anemia in 36 (26.09%) cases. Comparatively Mehnaz
Choudhary et al.” had megaloblastic anemia in 60 (17.14%) cases and
dual deficiency anemia in 45 (12.85%) cases and Patel et al.”’ also had
megaloblastic anemia in 30 (20%) cases and dimorphic anemia was in
17 (5.66%) cases.

Most common leukaemia in this study was chronic myelocytic
leukaemia 19 (5.67%) cases followed by acute lymphoblastic
leukaemia in 13 (3.87%) cases similarly Patel et al.” had chronic
myelocytic leukemic in 8 (5.33%) cases followed by 2 (1.33%) cases
each of chronic lymphocytic leukemic and acute myeloblastic
leukemic. Comparatively Rathod et al." had acute myeloid leukaemia
in 35 (6.11%) cases and chronic myelocytic leukaemia in 21 (3.67%)
cases and Chandra et al.” had 54 (9.56%) cases of acute myeloid
leukemia and 29 (5.13%) cases of chronic myeloid leukemia.

In our study Hypercelluar Pancytopenia was seen in 13 (3.87%) cases
and Hypocellular Pancytopenia was in 2(0.60%) cases similarly Goyal
et al.” had hypercellular pancytopenia in 44 (9.80%) cases and
hypocelluar pancytopenia in 13 (2.89%) cases and Lakhey et al."* had
hypocelluar pancytopenia in 16 (29.60%) cases and hypercelluar
pancytopeniain 19 (35.18%) cases.

In this study 9 (2.70%) cases were of rare disorders including immune
thrombocytopenia, plasma cell dyscrasis, polycythemia and
metastasis similarly Khatik et al.” had these cases in a total of 8
(5.94%) cases including immune thrombocytopenia, multiple
myeloma and metastasis.

There is a good positive correlation in findings of bone marrow
aspiration and bone marrow trephine biopsy in 36 cases and in 1 case
each of trephine biopsy was diagnosed as benign and malignant in
contrast to the corresponding aspiration findings. In aspiration the cells
which are usually identified as megaloblast in their corresponding
trephine biopsy showed multiple blasts which could have been
mistaken for leukemic'® and vice versa.

The overall accuracy of the present study was 94.74% similarly Khatik
etal.”showed an overall accuracy of 89.33%.

Figure 1- 4 shows the bone marrow aspiration and trephine biopsy
findings of most common conditions in the study.

Conclusion

Bone marrow aspiration and trephine biopsy are very important
diagnostic and useful tool for the study of various bone marrow
disorders. Aspiration gives morphology of cells whereas trephine
biopsy gives a good picture regarding distribution of cells, grading of
fibrosis, pattern of infiltration with lymphoma and granulomatous
lesions. Both these procedures should be done concurrently as they
play important role in providing findings essential for making final
diagnosis.

Figure 1 - Aspiration showing Megaloblastic Anaemia in Leishman
Stain (100X magnification)
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Figure 2 - Aspiration showing Chronic Myelocytic Leukaemia in
Leishman Stain (100X magnification)
- e

Figure 4 - Trephine biopsy showing Chronic Lymphocytic Leukaemia
in H&E Stain (100X magnification)
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