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INTRODUCTION: 
The Bone marrow aspiration is the most frequent and safe invasive 
procedure done in a routine manner in the hospitals for the diagnosis 
and management of haematological disorder[1]. Bone marrow biopsy 
is often performed as part of the aspiration procedure and can provide 
more specic informations about the cellularity of marrow and the 
extent of disease.[2]. Bone marrow examination is also part of the 
staging process for newly diagnosed patients with lymphoproliferative 
diseases and certain nonhematopoietic malignancies such as 
neuroblastoma and other childhood tumors [3,4,5]. Marrow evaluation 
is essential to determine the efcacy of treatment and to monitor the 
recovery process in patients undergoing bone marrow transplantation 
or marrow ablative chemotherapy [ 6,7].Both the procedures are  
complementary to each other for high diagnostic evaluation. The aim 
of this study the evaluation of cases where bone marrow aspiration and 
bone marrow biopsy is indicated and to correlate the ndings of bone 
marrow aspiration and bone marrow biopsy in diagnosing various 
haematological disorders.  

MATERIAL AND METHODS:
The present study is a hospital based observational study which is 
being carried out in the department of clinical haematology and Deptt 
of Pathology of Gauhati Medical College and Hospital (GMCH). The 
study was done on 86 patients who were clinically suspected of 
haematological disorders and had undergone simultaneous bone 
marrow aspiration and bone marrow biopsy procedures.The bone 
marrow aspiration and bone marrow biopsy samples were collected 
from the study group and respective smears were prepared. All the 
smears and sections were being reviewed for morphological details 
and ndings and the data recorded .Wintrobe's method was followed 
for bone marrow aspiration and biopsy procedure[8]. May– 
Grünwald– Giemsa stain[9] was used for marrow aspirate for 
evaluation. Perls ' stain for Iron was used evaluation and Gomori's 
method for reticular bers[10] was used. Fisher exact test was used for 
statistical evaluation. P value<0.05 was considered as signicant. 

RESULTS AND OBSERVATIONS : 
A total of 86 patients who had undergone both bone marrow aspiration 
and bone marrow biopsy for evaluation of haematological disorder of 
all age group. The majority of the cases belonged to the age group ( 51 
to 60 ) years (24.41%) , followed by (41 to 50) years (20.93%) and (31 
to 40) years (17.4%) with the male female ratio of 1.4:1(Table 1,2). The 
clinical indications for BMA and Biopsy were anemia for evaluation ( 
28 ; 32.55%),followed by  pancytopenia (23; 26.74%) and fever/PUO 
(19; 22.09%),hepatosplenomegaly (10,11.62), Others(6;6.9%). The 

results showed that the was high diagnostic evaluation in Megaloblatic 
anaemia where evaluation was done in concordance with both BMA 
+BMB (17 patients,  89.47%) against Aspirate alone( 2 patients, 
10.52%) with high signicance( p=0.00087). Similar results were 
obtained in Multiple myeloma, Acute Leukemia and Aplatic Anemia 
with high signicance.The overall p-value is 0.00049 with 95% 
condence Interval(CI) of 1.78 to 6.23) with odd ratio of 3.2 (Table 3)..

Table 1: Age Distributions:

Table 2: Sex distributions

Table 3: Results of BMA & Biopsy
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Age (Years) Nos of cases(%)
1-10 4(4.65)
11-20 5(5.81)
21-30 11(12.79)
31-40 15(17.44)
41-50 18(20.93)
51-60 21(24.41)
61-70 8(9.30)
71-80 1(1.16)
81-90 3(3.48)

Sex Nos(%)
Male 50(58.13)
Female 36(41.86)
Total 86(100%)

Diagnosis BMA+BMB (%) BMB (%) P value
Megaloblastic 
Anaemia

17(89.47) 2(10.52) 0.00086

Multiple 
Myeloma

17(94.44) 1(5.66) 0.00057

Acute Leukemia 18(85.71) 3(14.28) 0.00015
Aplastic 
Anaemia

2(28.71) 5(71.42) 0.285

Chronic Myeloid 
Leukemia

1(50%) 1(50)

Nutritional 
Anaemia

5(100) 0

Hodgkin 
Lymphoma

1(100)

Non Hodgkin 
Lymphoma

1(33.3) 2(66.7)
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DISCUSSION:
The age group in our studies ranged from 4 years to 87 years. This age 
range matches with the studies done by other study[11].In our study, 
age distribution ranging 51 – 60 years (24.41%) was the most common, 
which is similar to study done by Gilotra M et al[11].The male to 
female ratio (M : F) is 1.4:1, which is quite similar to the studies of Atla 
BL et al[ 12 13]   In our study the most common clinical indication was 
anemia (32.55%) which is similar to the other studies[13,14].The 
second most common indication in our study was pancytopenia 
(26.92%) which is similar to the study[83 ]. In our study Acute 11
leukemia was the most common diagnosed haematological disorder 
comprising 24.41% of all cases which is similar to the studies[11, 14]. 
There were 19 cases (22.09%) of Megaloblastic anemia in our study 
which matches with the study[15 ]. In our study there was a single case  
of granulomatous lesion accounting 1.16% of all cases which was 
diagnosed by bone marrow biopsy only, which is similar to the 
study[14,16,17]. Regarding the other cases of anemia other than 
Megaloblastic anemia, our study showed a 100% concordance 
between BMA and BMB and 28.57% concordance in case of Aplastic 
anemia [ 18]. Our study observed 9 cases (10.46%) of dry taps which is 
similar to the ndings observed in [19, 20]. Myeloproliferative 
disorder, Acute leukemia and Aplastic anemia were the most common 
cases presented (22.2% each) which is similar  to other study[21] .

CONCLUSION: 
Bone marrow examination is a very useful diagnostic tool and has a 
wide application in clinical practice in haematological disorders. Bone 
marrow aspirate gives a better morphology of the cells and trephine 
biopsies gives a good picture of the architecture and pattern of 
distribution of the cells. Although bone marrow aspiration provided 
signicant results in various number of cases, trephine biopsies came 
into rescue when aspiration yielded dry tap or haemo-diluted 
materials. Both the procedures are complementary to each other and  it 
may be performed together for better evaluation.
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Limitations: 
This is a single center observational study with limited study 
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inuence results.

REFERENCES:
1.  Kibria SG, Islam MD, Chowdhury AS, Ali MY, Haque MR, Mustanzid SM, Ali SY. 

Prevalence of hematological disorder: a bone marrow study of 177 cases in a private 
hospital at Faridpur. Faridpur Medical College Journal. 2010;5(1):11-3.

2.  Bain BJ. Bone marrow aspiration. J Clin Pathol 2001;54:657
3.  Hyun BH, Stevenson AJ, Hanau CA. Fundamentals of bone marrow examination. 

Hematol Oncol Clin North Am 1994;8:651–663.
4.  Penchansky L. Bone marrow biopsy in the metastatic work-up of solid tumors in 

children. Cancer 1984;54:1447–1448.
5.  Valdes-Sanchez M, Nava-Ocampo AA, Palacios-Gonzalez RV, et al. Diagnosis of bone 

marrow metastases in children with solid tumors and lymphomas. Aspiration, or 
unilateral or bilateral biopsy? Arch Med Res 2000;31:58–61.

6.  Sale GE, Buckner CD. Pathology of bone marrow in transplant recipients. Hematol 
Oncol Clinics North Amer 1988;2:735–756.

7.  Sloane JP, Norton J. The pathology of bone marrow transplantation. Histopathology 
1993;22:201–209.

8.  Wintrobe's clinical hematology —13th edition © 2014 by LIPPINCOTT WILLIAMS & 
WILKINS. 9 – 15 .

9.  Barbara J. Bain, Preparation and Staining Methods for Blood and Bone Marrow Films. 
Dacie and Lewis Practical Haematology twelth edition © 2017, Elsevier. 50 – 58

10.  John D. Bancroft and Christopher Layton; Connective and other mesenchymal tissues 
with their stains. Bancroft's Theory And Practice of Histological Techniques Eighth 
Edition © 2019, Elsevier Limited. 170 – 172.

11. Gilotra M, Gupta M, Singh S, Sen R. Comparison of bone marrow aspiration cytology 
with bone marrow trephine biopsy histopathology: An observational study. Journal of 
laboratory physicians. 2017 Jul;9(3):182.

12. Atla BL, Anem V, Dasari A. Prospective study of bone marrow in haematological 
disorders. Int J Res Med Sci. 2015 Aug;3(8):1917-21.

13. Aljadayeh MH, Saidat SD, Kamal N, Obeidat MB, Abo Gamer AS, Sweilmin AM, 
Telfah A. Comparative Evaluation between Bone Marrow Aspirate and Biopsy 

Morphologic Findings: Experience at King Hussein Medical Center. Journal of the 
Royal Medical Services. 2015 Jun;102(1866):1-5.

14. Chauhan S, Pradhan S, Mohanty R, Saini A. Bone marrow trephine biopsies: A single 
centre experience in Eastern India. Archives of Medicine and Health Sciences. 2017 Jan 
1;5(1):34.

15.  Hussain M, Khattak TA, Bano Q. Spectrum of hematological disorders in children 
observed in 424 consecutive bone marrow aspirations/biopsies. Pak J Med Sci October-
December. 2005;21(4):433-6

16. Hota R, Bhuyan T, Chakrabarty S, Mohanty RC, Mohanty R. A Comparative Evaluation 
of Simultaneous Bone Marrow Aspiration And Bone Marrow Biopsy Interpretations In 
Routine Hematology Practice with Special Reference to Flow Cytometry And 
Cytogenetic Analysis. IOSR Journal of Dental and Medical Sciences. 2017;16(7

17. Patel S, Nathani P, Shah N, Shah KC. Diagnostic role of bone marrow aspiration and 
trephine biopsy in haematological practice. Gujrat Med J. 2015;70(2):37-41.

18. Goyal S, Singh UR, Rusia U. Comparative evaluation of bone marrow aspirate with 
trephine biopsy in hematological disorders and determination of optimum trephine 
length in lymphoma inltration. Mediterranean journal of hematology and infectious 
diseases. 2014;6(1).

19. Ahmad SQ, Yusuf R, Zafar N, Ali N. Dry Tap: A diagnostic alert for underlying bone 
marrow pathology. Journal of Ayub Medical College Abbottabad. 2015 Mar 
1;27(1):120-3.

20. Patro MK, Santosh T, Bal AK, Choudhury A, Nayak J, Behera B, Mishra DP. Correlation 
Of Bone Marrow Aspiration And Trephine Biopsy In Various Haematological 
Disorders: A Study Of 3 Years. Annals of Pathology and Laboratory Medicine. 2018 Mar 
22;5(3):A194-203.

21.  Mahajan V, Kaushal V, Thakur S, Kaushik R. A comparative study of bone marrow 
aspiration and bone marrow biopsy in haematological and non-haematological 
disorders–An institutional experience. J Indian Acad Clin Med. 2013 Apr;14:133-5.

Volume - 12 | Issue - 07 | July - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Granulomatous 
Inammation

0 1

Metastatic 
deposits

0 1

Primary 
myelobrosis

0 1

Myelodysplastic 
Syndrome

3(100) 0

Normal 0 3(100)
Total 66(76.74) 20(23.25) 0.00049


