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Background Bone marrow examination is performed by two methods Aspiration and Trephine biopsy. 
Despite recent advances in eld of molecules hematology and ow cytometry, bone marrow histology 

remains the corner stone in the diagnosis of acute leukemia. Hence, the present study is taken up to assess the signicance (& 
complementary roles) of various observations on bone marrow aspiration and trephine biopsy in relation with clinical details 
and peripheral blood ndings.  Retrospective data of leukemic cases whose bone marrow aspiration and Bone Methods
marrow biopsy were performed simultaneously were selected ranging from January 2020 to December 2021.  30 cases Results
were reviewed retrospectively where bone marrow aspiration and biopsy was done simultaneously. Majority of Patients fall 
under the age group 31-40 and there was male Predominance. AML was found predominantly followed by CML, of these AML 
cases most common were of AML M3 type. Out of the 30 cases 22 showed a positive correlation between bone marrow aspiration 
and bone marrow biopsy; and 26 cases showed concordance on both aspirate and Biopsy.  Bone marrow evaluation Conclusion
is an important and effective tool in diagnosing and evaluating leukemia.
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INTRODUCTION
Examination of bone marrow is useful investigative tool for the 
d i a g n o s i s  o f  s e v e r a l  h a e m a t o l o g i c a l  a n d  n o n -

1haematological disorder.  Bone marrow examination is 
2performed by two methods; Aspiration and trephine biopsy.  

Bone Marrow aspiration is simple reliable and rapid method 
of marrow evaluation. It provides information about the 
numerical and cytological features of marrow cells whereas 
bone marrow biopsies provide excellent appreciation of 
spatial relationship between cells and of overall bone marrow 
structure. Bone marrow cytology and trephine biopsy 
histopathology complement each other and the superiority of 
one method over the other depends on the underlying 

3disorder.  Bone Marrow Biopsy (BMB) provides complete 
assessment of marrow architecture. BMB is required in 
conditions such as inadequate or failed aspirate, assessment 
of cellularity and bone marrow architecture, suspected focal 

4lesion and bone marrow brosis.  Despite recent advances in 
eld of molecules haematology and ow cytometry, bone 
marrow histology remains the corner stone in the diagnosis of 

5acute leukemia.  

OBJECTIVES OF THE STUDY
1) To assess the signicance of various observations on 

bone marrow aspiration and trephine biopsy in relation 
with clinical details and peripheral blood ndings. 

2) To evaluate the complementary role of both the 
procedures done simultaneously and to see the 
advantages and disadvantages of these procedures.

MATERIALS AND METHODS
Source of Data: 
The present study was carried out in the Department of 
Pathology, Khaja Banda Nawaz University Faculty of Medical 
Sciences, Gulbarga. The retrospective cases from January 
2020 to December 2021 were revaluated. 

Method Of Collection Of Data (including Sampling 
Procedure, If Any):
Retrospective data from the cases of leukaemia in which 'Bone 
Marrow Aspiration' and 'Bone Marrow Biopsy' were performed 
simultaneously were selected. 

Bone marrow aspiration was performed under local 
anaesthesia by using Salah's needle and 0.5 ml of aspirate 
was withdrawn from the posterior superior iliac spine and 
smears were stained with Leishman stain. Later, Bone marrow 
biopsy was performed through same incision by using 
Jamshidi's needle. Biopsy was processed and stained by 

6,7.haematoxylin and eosin.

RESULTS
In the present study 30 cases were reviewed retrospectively, 
where bone marrow aspiration and biopsy was done 
simultaneously. Among 30 patients; Majority of Patients (16) 
fall under age group 31-40 and there was male Predominance.

Table No.1: Age wise distribution of cases

Table No.2:   Cases Diagnosed on BMA and BMB
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Age in years Number of cases Percentage

10—20 7 23.3

21—30 4 13.3

31—40 16 53.3

> 40 3 10.0

Total 30 100.0

Diagnosis BMA BMB

Number Percentage Number Percentage

AML 11 36.7 11 36.7

ALL 4 13.3 4 13.3

CML 10 33.3 10 33.3

Dry tap 0 0 4 13.3
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Table 3: Different types of leukaemia based on both BMA 
and BMB

Out of 30 cases, AML was found predominantly followed by 
CML.

Table 4: FAB classication of Acute Myeloid leukaemia 
(AML)

Out of 14 cases of AML according to FAB classication, most 
common Cases were of AML M3 type

Table 5: FAB classication of Acute Lymphoblastic 
Leukaemia (ALL)

Out of 5 cases of ALL according to FAB classication, ALL L2 
was most common

Table 6: Distribution of cases according to main clinical and 
laboratory indication of bone marrow examination

Table 7: Cases diagnosed only on bone marrow aspiration 
which showed hypocellularity on bone marrow biopsy

O4 cases were diagnosed on marrow aspiration alone where 
bone marrow biopsy shows hypocellularity and was not 
contributory to the diagnosis.

Table 8: No. of cases diagnosed on bone marrow Biopsy 
which showed dry tap on aspiration

04 cases were diagnosed on marrow biopsy alone, where 
bone marrow aspiration shows dry tap and was not 
contributory to the diagnosis 

Table 9: No of cases showing positive correlation between 
Bone marrow aspiration and Biopsy

Table no. 10: Concordant and discordant of cases with BMA 
and BMB

Out of 30 cases studied 22 cases shows positive correlation 
between bone marrow aspiration and bone marrow biopsy.

Out of 30 cases 26 cases (86.7%) showed concordance on both 
aspirate and Biopsy.

Table No.11: Values of association between BMA and BMB

There was no statistical signicant association between BMA 
and BMB diagnosis (P<0.001)

Table no. 12: Diagnostic test evaluation

DISCUSSION
In the present study majority of patients were found in the age 
group of 31-40years, but in Srikanth M et al study showed, 

8most common age group found was 21-30 years .  Male 
preponderance was observed in our study which was similar 

9to Joshi et al study . Most common indication for BMA was 
pancytopenia and similarly it was observed in Bhagya 

10Lakshmi et al study . In the present study majority of cases 
11were AML, it was concordant to Meenu Giotra , Rahim et al 

12 13study  and was discordant with Kaur et al study , which 
showed most common indication for bone marrow 
examination was anaemia and leukopenia.  

Present study showed most common AML found was FAB M3 
which was discordant with Usman Younus study, which 

14showed FAB M2 cases were found predominantly . 

In our study,  30 cases underwent BMA and BMB 
simultaneously, and concordance between the methods was 
73.3% and discordance was 26.6% and the similar ndings 

9were found in Shweta Joshi et al study.  Where as in a study 
16conducted by Jemi Ghodasara  percentage of cases 
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Inadequate 2 6.7 0 0

Hypocellular 2 6.7 0 0

CLL 1 3.3 1 3.3

Total 30 100.0 30 100.0

Type of Leukaemia No of cases

AML 14

ALL 05

CML 10

CLL 01

Total 30

FAB Classication of AML No of cases

M1 01

M2 02

M3 07

M4 02

M5 02

M6 -

M7 -

Total 14

FAB Classication of AML No of cases

L1 00

L2 03

L3 02

Total 05

Indications of Bone Marrow Examination No. of cases

Pancytopenia 12

PUO 03

Bleeding 03

Anaemia 02

Splenomegaly 06

Hepatomegaly 04

Total 30

Diagnosis Cases

AML 3

ALL 1

CML 0

Total 4

Diagnosis No. of cases

AML 03

ALL 01

CML 00

CLL 00

Total 04

Diagnosis No of cases

AML 10

ALL 03

CML 08

CLL 01

Total 22

Sl 
no.

Result BMA BMB No. of 
cases

Percentage

1 Positive Positive Correlate 22 73.3

2 Negative Negative Discordant 8 26.7

Total ---- ---- 30 100.0

BMA BMB Total

Positive Negative

Positive 22 3 25

Negative 3 2 5

Total 25 5 30

χ2-test value and P-value χ2 = 2.27, p = 0.20 Not Signicant

Diagnostic Tests Values 95% CI

1 Sensitivity 88.00% 68.78% to 97.45%

2 Specicity 40.00% 5.27% to 85.34%

3 Positive Predictive Value 88.00% 77.94% to 93.83%

4 Negative Predictive Value 40.00% 12.84% to 75.11%

5 Diagnostic Accuracy Rate 80.00% 61.43% to 92.29%

6 Positive Likelihood Ratio 1.47 0.71 to 3.04

7 Negative Likelihood Ratio 0.30 0.07 to 1.36

8 Disease Prevalence 83.33% 65.28% to 94.36%
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concordance was 73.9%. In a study conducted by  et Toi PCh
17al  the percentage of concordance cases was 68.25% and Taj , 

18Ali Khan  study showed 73.8% positive correlation which were 
similar to our study. This high concordance between the 
methods c lear ly  indicates  that  the  methods are 
complementary to each other.

Table 13: Comparison of diagnostic yield

Table 14: Comparison of sensitivity of present study with 
others studies

CONCLUSION
Bone marrow evaluation is an important and effective tool in 
diagnosing and evaluating leukaemia. BMA and BMB 
procedures complement each other with aspiration specimen 
primarily used for cytological diagnosis and trephine biopsy 
for histological diagnosis as cellularity, brosis and 
architecture pattern are better visualized. Hence bone marrow 
aspiration and BMB should be performed simultaneously in 
all cases of bone marrow examination.

REFERENCES
1) Reshma ST, Haque S, Chowdhury ZZ, Kabir MI, Rabbani MG, Islam Rabby 

MA. Spectrum of Haematological & non haematological disorder diagnosed 
by Bone Marrow Examination: A study of 115 cases. Medicine Today. 
2022;34(1):7–11. 

2) Arshad F, Sajjad M, Mona A, Kouser S. Spectrum of hematological disorders 
in bone marrow aspirate and biopsy at tertiary care hospital, Karachi. 
International journal of endorsing health science research (IJEHSR). 
2021;9(2):206–10.

3) Ahmad S, Kadadi S, Handralmath S, Raza A, Bassi N, Sheikh I. Study of 
histomorphological patterns in bone marrow aspiration failure cases. Int J 
Acad Med Pharm 2023;5(1):648–52. 

4) Shah N, Shah V, Goswami F, Gidwani R. Complementary role of bone marrow 
aspiration and biopsy. Journal of Pathology Research Reviews and Reports. 
2021;1–3. 

5) Zini G, Barbagallo O, Scavone F, Béné MC. Digital Morphology in hematology 
diagnosis and education: The experience of the European leukemianet wp10. 
International Journal of Laboratory Hematology. 2022;44(S1):37–44. 

6) Bhaskar N. Bone Marrow Aspiration and biopsy in critical paediatric patients: 
A pathologist's perspective. Cureus. 2021.

7) Singhal S. Bone marrow aspiration and biopsy. Technique and 
considerations. International Journal of Medical Science and Dental 
Research. 2020;3(4):34–40. 

8) Shastry SM, Kolte SS. Spectrum of haematological disorders observed in 
one-hundred and ten consecutive bone marrow aspirations and biopsies. 
Med J DY Ptil Univ. 2012;5:118-21.

9) Joshi S, Wader J, Kanethkar S. Bone marrow aspiration and bone marrow 
biopsy in hematological disorders. Biomedical and Pharmacology Journal. 
2020;13(02):799–804. 

10) Atla B, Anem V, Dasari A. Prospective study of bone marrow in haematological 
disorders. International Journal of Research in Medical Sciences. 
2015;1917–21. 

11) Gilotra M, Gupta M, Singh S, Sen R. Comparison of bone marrow aspiration 
cytology with bone marrow trephine biopsy histopathology: An observational 
study. J Lab Physicians. 2017 Jul-Sep;9(3):182-189.

12) Rahim F, Ahmad I, Islam S, Hussain M, Khattak TA, Bano Q. Spectrum of 
hematological disorders in children observed in 424 consecutive bone 
marrow aspirations/biopsies. Pak J Med Sci 2005;21:433-6.

13) Manjit Kaur et al., Diagnostic Value of Bone Marrow Aspiration and Biopsy in 
Routine Hematology Practice Journal of Clinical and Diagnostic Research. 
2014 Aug, Vol-8(8):13-16.

14) Younas, U., Saba, K., Bukhari, M. H., & Naeem, S. (1). Signicance of Bone 
Marrow Histology in the Diagnosis of Acute Myeloid Leukaemia. Annals of 
King Edward Medical University, 17(1), 5.

15) G. Shubhnita, Khushnood M comparative analysis between bone marrow 
aspiration cytology and bone marrow biopsy examination in diagnosis of 
leukemic patients. IJMSE 2017;4(1):1-7.

16) Ghodasara J, Gonsai R N. Comparative Evaluation of Simultaneous Bone 
marrow aspiration and Bone marrow trephine Biopsy- A tertiary care hospital 
based cross sectional study. Ijsr;3(10):2058-2061.

17) Toi P Ch, Varghese RG, 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):41-4.

18) Khan TA, Khan IA, Mahmood K. Diagnostic role of bone marrow aspiration 
and trephine biopsy in haematological practice. J Postgrad Med Inst 2014; 
28(2):217-21.

19) Chandra S and Chandra H. Comparison of bone marrow aspirate cytology, 
touch imprint cytology and trephine biopsy for bone marrow evaluation. 
Hematol Rep. 2011; 3:e22.

20) Aljadayeh M, Saidat S, Kamal N, Obeidat M, Abo gamer A, Sweilmin A et al. 
Comparative evaluation between bone marrow aspirate and biopsy 
morphologic ndings, experience at King Hussein Medical Centre. JRMS. 
2015;2:18-22.

VOLUME - 12, ISSUE - 03, MARCH - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

Author No of 
cases

Diagnostic 
yield BMA

Diagnostic 
yield BMB

Chandra et al19 565 77.5 99.2

Aljadayeh et al20 500 76.2 91.8

Shubhnita Garg15 80 93.33 100

Present study 30 86.6 86.6

Author No of 
cases

Sensitivity of 
BMA %

Sensitivity 
of BMB

Aljadayeh et al20 500 78.3% 99.1

Chandra et al19 500 77.5 99.2

Khan et al18 200 73.8 99

Shubhnita Garg et al15 30 93.33 100

Present study 30 88 88
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