
INTRODUCTION
Now a days bone marrow examination is considered one of the most 
valuable diagnostic tools to evaluate haematological and non 
hematological disorder.The haematological evaluation includes 
diagnosing, staging and therapeutic monitoring of various 
haematological disorder i.e.  leukemia ,myelodysplastic syndrome, 
and myeloproliferative disorder Hodgkin’s disease and non 
Hodgkin’s disease ,pancytopenia ,paraprotienemias, megaloblastic 
and unexplained anemia, pure red cell aplasia,thrombocytosis and 
thrombocytopenia. On the other hand non haematological 
disorders include diagnosis and evaluation of suspected carcino 
matous deposits, lipid and other storage disease ( i. e. Gauchers, 
Niemann Pick disease), unexplained splenomegaly and hepatom 
egaly, dysprotenemias, unexplained hypercalcemia , fever of 
unknown origin, granulomatous disease ,infections and other 
disorders. Evaluation of marrow is also required for harvesting for 

(1)transplantation and for iron store assessment.

Bone marrow aspiration and bone marrow biopsy are indispensable 
and diagnostically inter-dependant procedures. When both the 
procedures are performed simultaneously, they complement  each 
other to aide in diagnosis, improving the sensitivity and speci�city. 
There is abundance of  material to study the morphology and the 

(2,3)pattern of distribution of the cells. This study was conducted in 
our institute to see the advantage and disadvantages of the 
procedures and to evaluate the complementary role of both the 
procedure when done simultaneously. 

MATERIALS AND METHODS
The study was conducted on  bone marrow examination of 72 
patients in the department of Pathology at our institution from 
September 2016 to March 2017.The relevant history and clinical 
examination was recorded and informed consent was taken. 
Patients were investigated for complete blood count, coagulation 
pro�le, reticulocyte count and peripheral blood �lm (PBF) 
examination. BMA and BMB were done simultaneously in 30 
patients especially where aspiration was difficult as in cases of 
pancytopenia.

Whenever a BMB was done, an imprint smear was made 
simultaneously to get the correct morphology of the cell in the 
sampled area of bone marrow.

BMA alone was performed by Salah’s marrow puncture needle. 
Smears prepared were stained with leishman stain. BMA and BMB 
simultaneously were taken by Jamshidi biopsy needle and biopsy 
specimen were �xed in 10% formalin, decalci�ed in 10% formic acid 
-5% formaldehyde and processed with paraffin wax embedding. 
Sections were stained by hematoxylin and eosin stain. Other special 
stains such as PAS, reticulin, AFB were done wherever needed. Bone 
marrow aspiration and biopsy �ndings were analysed in context of 
clinical signs & symptoms,other laboratory investigations and 
diagnosis reached.

RESULTS
During the study period of September 2016 to March 2017, a total 
72 cases were included in the study. Age of patients ranging from 6 
months to 72 years. 43 cases were of males and 29 case were of 
females. Male female ratio was 1.5:1. Maximum no of cases were 
seen in age group of 0-10 years (Table no. 1). 

Amongst the 72 cases ,the most common incidence were of 
leukemias seen in 38 cases (52.78%), followed by 24 cases of 
anaemias (33.33%) ,seven cases (9.72%) were of pancytopenia, two 
cases (2.78%) were of multiple myeloma and one case (1.39%) was 
of idiopathic thrombocytopenic purpura (Table no. 2).

 A total of 40 (55.56%) cases of haematological malignancies were 
found in our study group. Out of these, 38 cases (95.00%) were of 
leukemia and two cases (5.00%)were of multiple myeloma. Out of 
the cases with leukemias 21 cases (55.26%) were of acute leukemia 
and 17 cases (44.74%) were of chronic leukemias. In the patients 
presenting with acute leukemias, 14 cases were of acute lymphoblas 
tic leukemia while seven cases were acute myeloid leukemia. In 
patients with chronic leukemia 13 cases were of chronic myeloid  
leukemia (chronic phase) and 4 cases were of chronic lymphocytic 
leukemia. (Table no. 3) 

Out of 24 cases of anemia, the commonest type of anemia was 
macrocytic, seen in 14 cases. This included 12 cases of megaloblastic 
anemia and two cases of macrocytic anemia due to other causes. 
They showed megaloblastic and macrocytic erythropoiesis 
respectively on bone marrow examination. Three cases each were of 
microcytic hypochromic, normocytic normochromic and 
dimorphic anemia with micronormoblastic ,normoblastic and 
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micronormoblastic mixed with megaloblastic erythroid hyperplasia 
on bone marrow examination.one case of normocytic hypochromic 
anemia showed normoblastic erythroid hyperplasia on bone 
marrow examination. (Table no. 4)

In 7 cases of pancytopenia, bone marrow was hypercellular in 5 
cases. Bone marrow examination showed megaloblastic erythoid 
hyperplasia in two cases, in�ltration by acute lymphoid leukemia, 
non-hodgkin’s lymphoma (NHL) and granulomatous reaction were 
seen in one case each. Marrow was hypocellular in one case and 
show �brosis in one patient of aplastic anemia.

Out of the 72 cases studied ,in 30 cases BMA and BMB were  done 
simultaneously including 9 cases of anemia ,7 cases of 
pancytopenia,7 cases of chronic myeloid leukemia, 5 cases of acute 
lymphoid leukemia,1 case of chronic lymphoid leukemia and 
multiple myeloma each. There is a good positive correlation in 
�ndings of BMT and BMB in all cases and they complement each 
other.

DISCUSSION
There is a broad range of haematological disorders including 
disease ranging from nutritional anemia to haematological 
malignancies. Spectrum of these disease is different among 
different geographical areas.

40 cases of haematological malignancies were found in our study 
group. Out of these, 21 cases (52.50%) were of acute leukemia, it 
being the most common haematological malignancy in our 
patients. There were 14 ( 35.00% ) cases of acute lymphoblastic 
leukemia while seven cases (17.5%) were acute myeloid leukemia. 

(16) This is in agreement with the study done by Shazia et al.     
                                                                                                           
Other malignancy in this study was multiple myeloma seen in two 
cases. It was observed that in multiple myeloma bone marrow 
examination revealed collection of plasma cells. Babarovic E and 
fellows have mentioned the role of BMB for detection of minimal 

(14)residual disease after treatment in case of multiple myeloma.

Our study showed that nutritional de�ciency anemias were most 
common non-malignant haematological disorder. Among these 
megaloblastic anemia has the highest incidence. This has also been 

(2)shown by other studies done by Islam A et al.  Generally BMA 
usually is performed alone in case of clinically suspected 
megaloblastic anemia. Cases in which both the procedures were 
done simultaneously ,the BMA showed the typical megaloblast 
where as the BMB showed multiple blast which could have been 
mistaken for leukemia. Hence, BMA was much more helpful in 
giving correct diagnosis rather then BMB in cases of megaloblastic 

(4) anemia.

In our studies idiopathic thrombocytopenic purpura (ITP) was seen 
in one case. This incidence is quite low as compared to other studies. 
The frequency of ITP was 9.43% and 7.80% in studies conducted by 

(15,17)Rahim et al and Zeb Jan et al respectively.

An important limitation of bone marrow obtained by aspiration is 
the admixing of marrow and sinusoidal blood, which may not allow 
for reliable estimates for marrow cellularity. Also it is necessary that 
�nding of a dry tap should never be dismissed as being due to faulty 
technique and always needs a bone marrow biopsy for further 

(13) evaluation.

In the present study in 30 cases BMA and BMB were done 
simultaneously including 9 cases of anemia, 7 cases of pancytope 
nia, 7 cases of chronic myeloid leukemia, 5 cases of acute lymphoid 
leukemia, 1 case of chronic lymphoid leukemia and multiple 
myeloma each. There is a good positive correlation in �ndings of 
BMT and BMB in all cases and they complement each otherout of 
total 72 cases showed comparable results between BMA and BMB.

In 9 cases of anemia both BMA and BMB examination revealed 

erythroid hyperplasia depending upon the type of anemia. These 
observation was nearly similar to the �ndings seen in a study 

(7)conducted by Ch Toi P et al.  It was observed that correlation of 
bone marrow aspiration and biopsy were harmonizing with each 
other.

Out of 8 cases of pancytopenia the most common cause of 
pancytopenia in the present studies was megaloblastic anemia. 
Different studies conducted across India also showed megaloblastic 

(2,3,4)anemia as the most common cause of pancytopenia.  The second 
major cause of pancytopenia was aplastic/hypoplastic anemia in 
present study seen in two cases which was correlated with Tilak et al 

(9,11)and Khodke et al.  Jha et al and Pathak et al have aplastic anemia 
(10,12)as common cause.

Granulomatous lesion in the bone marrow was diagnosed by BMB in 
our study. In one case of granulomatous reaction on correlation with 
clinical details possibility of tubercular pathology was kept .Chi toi P 
et al have mentioned that 80% cases of granulomatous lesions were 

(7)diagnosed by BMB alone.  Granulomatous changes may be speci�c 
(5,6)or non speci�c.

One case of NHL in present study presented as pancytopenia, where 
BMB furnished information which couldnot be determined from 
aspiration. This also implies that trephine biopsy may be more useful 
in post chemotherapy patients to assess the residual tumour 

(8)burden and degree of chemotherapy response.

Hence it was observed that preparation of aspiration and trephine 
biopsy are easy, rapid, cost-effective and complementary to each 
other in majority of the lesions. The advantage of both the 
procedure done together enabled us to study the cyotmorphology 
of the cells along with the pattern of distribution of the cells 
depending on the cases, thus assissting in making the diagnosis 
accurately.

Conclusion
The present study showed that BMA and BMB are easy ,rapid, cost-
effective and more or less of equal value in diverse spectrum of 
haematological and non-haematological disorders and are used in 
routine practice now-a-days. Both the procedure are complement 
ary to each other as BMA gives better morphology of the cell and 
BMB gives a good picture regarding the pattern of distribution of 
cells, grading of �brosis, pattern of in�ltration with lymphomas and 
granulomatous lesions. Both the procedures should be done 
concurrently as they play imperative role in providing �ndings , 
essential for making �nal diagnosis.

Table no. 1

Table no. 2
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Age range (in years) Male Female Total
0-10 9 7 16
11-20 10 3 13
21-30 2 5 7
31-40 6 3 9
41-50 5 3 8
51-60 7 7 14
61-70 3 1 4
71-80 1 0 1
81-90 0 0 0
91-100 0 0 0

43 29 72

S.no Diagnosis No. of cases percentage
1 Leukemia 38 52.78%
2 Anemia 24 33.33%
3 Pancytopenia 7 9.72%
4 Multiple myeloma 2 2.78%
5 ITP 1 1.39%
Total 72 100%
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Table no. 3

Table no. 4

Table no. 5

References 
1.  Barbara J. Bain. Bone marrow biopsy morbidity and mortality. British Journal of 

Haematology, 2003, vol 121, issue 6, 949–951. 
2.    Islam A. Bone marrow aspiration before bone marrow core biopsy using the same 

bone marrow biopsy needle: a good or bad practice? J Clin Pathol 2007; 60:212–215.
3.    Sabharwal BD, Malhotra V, Aruna S, Grewal R. Comparative evaluation of bone 

marrow aspirate particle smears ,imprints and biopsy sections. J Postgard Med 
1990;36;194-198.

4.    Bain,B.J., Clark,D.M.,Lampert,I.A. & Wilkins,B.S. (2001) Bone marrow pathology, 3rd ed. 
Blackwell Science,Oxford. Pages 372-373.

5.   Pasquale D., Chikkapa G.  Comparative evaluation of bone marrow aspirate particle 
smear,biopsy imprint and biopsy section . Am J Hematol 986 Aug;22(4):381-9. 

 6.  Bhargva V.,Farhi D.C. Bone marrow granulomas,clinical copathological �ndings in 72 
cases and review of literature. Hematol Pathol 1988;2(1):43-50. 

 7.  Ch Toi P., Varghese G’Boy R, Rai R. Comparative Evaluation of Simultaneous Bone 
Marrow Aspiration and Bone Marrow Biopsy: An Institutional Experience. Indian J 
Hematol Blood Transfus 2010 Jun; 26(2): 41–44.

8.  Surbhi Goyal, Usha Rani Singh and Usha Rusia . Comparative Evaluation of Bone 
Marrow Aspirate with Trephine Biopsy in Hematological Disorders and 
Determination of Optimum Trephine Length in Lymphoma In�ltration. Mediterr J 
Hematol Infect Dis 2014, 6(1).

9.  Kishor Khodke, S Marwah, G Buxi , RB Yadav , NK Chaturvedi  Bone Marrow 
Examination in Cases of Pancytopenia. Journal of Indian Academy of Clinical 
Medicine Vol. 2, No. 1 and 2; January-June 2001;57.

10.  Pathak R.,Jha A.,Sayami G. Evaluation of bone marrow in patients with pancytopenia. 
J Pathol Nepal 2012;2:265-71.

11.  Tilak N., Jain R. Pancyotpenia - A clinico-haematological analysis of 77 cases. Indian J 
Pathol Microbiol 1999 Oct;42(4):399-404.

 12.  Jha A., Sayami G., Adhikari R.C., Panta A.D., Jha R. Evaluation of bone marrow in cases 
of pancytopenia. J Nepal Med Assoc 2001;47;12-7

13.   Humphries J.E. Dry tap bone marrow aspiration:clinical signi�cance. Am J Hematol 
1990 Dec;35(4):247-50.

14.  Babarović E, Valković T, Štifter S, Budisavljević I, Seili-Beka�go I, Duletić-Načinović A, 
Lučin K, Jonjić N. Assessment of bone marrow �brosis and angiogenesis in 
monitoring patients with multiple myeloma. Am J Clin Pathol. 2012 Jun;137(6):870-8.

15.  Jan AZ, Zahid B, Ahmad S, Gul Z. Pancytopenia in children: A 6-year spectrum of 
patients admitted to Pediatric Department of Rehman Medical Institute, Peshawar. 
Pak J Med Sci 2013;29(5):1153-1157.

16.  Shazia M, Salma S, Akbar N. Etioloigcal spectrum of pancytopenia based in bone 
Marrow examination in children. J Coll Physicians Surg Pak. 2008;18(3):163-167. 

17.  Rahim, F & Ahmad, I & Islam, S & Hussain, M & Khattak, T.A.K. & Bano, Q. (2005). 
Spectrum of hematological disorders in children observed in 424 consecutive bone 
marrow aspirations/biopsies. Pakistan Journal of Medical Sciences. 21. 433-436.

IF : 4.547 | IC Value 80.26 Volume : 3 | Issue : 11 | November 2014 • ISSN No 2277 - 8179VOLUME-6, ISSUE-11, NOVEMBER-2017 • ISSN No 2277 - 8160

Type of leukemia Total number of 
cases

Percentage

1. Acute lymphoblastic leukemia 14 36.84%
2. Chronic myeloid leukemia 13 34.21%
3. Acute myeloid leukemia 07 18.42%
4. Chronic lymphocytic leukemia 04 10.53%
Total 38 100%

Type of anemia Sub types of anemia No. of cases Percentage
1.Macrocytic a) Megaloblastic 12 50.00% 

b) Macrocytic 2 8.33%
2. Microcytic a) Hypochromic 3 12.50%
3. Normocytic a) Normochromic 3 12.50%

b) Hypochromic 1 4.17%
4. Dimorphic 3 12.50%
Total 24 24

Pancytopenia Number 
of cases

Bone marrow 
�ndings

Number 
of cases

Percentage

1. Hypercellular 
marrow

5 a) Megaloblastic 
erythroid 
hyperplasia

2 28.55%

b) Acute 
lymphoblastic 
leukemia

1 14.29%

c) In�ltration by 
NHL

1 14.29%

d) Granulomatous 
reaction

1 14.29%

2. Hypocellular 
marrow

2 a) Hypocellular 
marrow

1 14.29%

b) Fibrosis 1 14.29%
Total 7 100% 
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