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Abstract 
Background: The bone marrow examination is important for the investigation, diagnosis, and management 
of the blood, bone marrow and many systemic disorders. Morphological Bone marrow examination alone is 
sufficient to diagnose nutritional anemias and most acute leukemia. 

This study aimed to determine the importance of morphological examination of bone marrow to diagnose 
hematological and non-hematological disorders like various systemic illnesses that affect the bone marrow.

Methods: A prospective study carried out for one year at the Hematology lab, Ninava Ibn Sena Teaching 
Hospital, A total of 201 cases were investigated. The bone marrow examination was taken from the posterior 
superior iliac spine.

Results: The age range was (15-87) years. The male-to-female ratio was 1:1.2. The most common disorder 
finding was acute leukemia 17% (include AML & ALL) and AML is more common than ALL, whereas 
lymphoproliferative disorders was second bone marrow finding fallowed by Megaloblastic anemia of 
Myeloid dysplasia syndrome (MDS) and Essential thrombocythemia (ET). 

Conclusion: Morphological bone marrow examination is a useful procedure in ascertaining the diagnosis of 
several hematological and non-hematological disorders.

Keywords: AML (acute myeloid leukemia), ALL( acute lymphoid leukemia), MDS(Myeloid dysplasia 
syndrome), Essential thrombocythemia (ET).  

Introduction

Diagnosis and management of many hematologic 
diseases depend on bone marrow evaluation. Bone 
marrow examination usually involves two separate, 
but interrelated, specimens. The first is a cytologic 
preparation of bone marrow cells. The second specimen 
is a needle biopsy of the bone and associated marrow (1).

Marrow biopsy is useful for diagnosing and following 
the course of disorders such as megakaryoblastic 
leukemia, hairy cell leukemia, and chronic 
myeloproliferative neoplasms. In myelodysplastic 
syndromes, marrow biopsy is useful for evaluating 
abnormal localization of immature precursor cells and 
abnormal megakaryocytes (2, 3). Satisfactory samples of 
bone marrow can usually be aspirated from the sternum, 
iliac crest, or anterior or posterior iliac spines. In most 
circumstances, the posterior superior iliac spine is the 
preferred biopsy site and selection of this site has the 
advantage that, if no material is aspirated, a trephine 
biopsy can be performed immediately (4).
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Methods 

A cross-sectional study was conducted in the 
Hematology lab, Ninava Ibn-Sena Teaching Hospital, 
from January 2019 to December 2019. Clinical data 
concerning age, sex, dietary habits, mode of onset, 
history of drug intake or exposure to toxic chemical 
agents, H/O bone pains, hepatosplenomegaly, and 
lymphadenopathy respectively, were recorded. 
This study excluded patients who are present for 
assessment response of bone marrow to the treatment 
of previous diagnosis patients. Amongst all the subjects, 
peripheral smears, reticulocyte counts, and bone marrow 
aspiration and biopsy were obtained.

The procedure of BMA was done after giving 
local anesthesia from the posterior iliac spine. Bone 
marrow trephine biopsy was performed. Bone marrow 
examination was done on Leishman stained for smears 

and Hematoxylin-eosin-stained for trephine biopsy 
sections.

Results

The age group ranged from 15 years to 87 years. 
Most of the patients are belonged to the 51-60 years old 
group. 89 of 201 cases were male and 112 cases were 
female, and male-female-ratio is 1:1.2 (Table 1). The 
commonest mode of presentation was anemia; other main 
symptoms were pancytopenia, organomegaly, whereas 
fever was the rare presentation (Figure 1). Finding of 
Bone marrow aspiration normal active bone marrow 
was (29.3%) cases, AML (9%) cases, Megaloblastic 
anemia (7.4%) cases, Multiple myeloma (7%) cases, 
CML (5.4%) cases, secondary metastasis (4.4%) cases, 
erythroid hyperplasia (4%) cases, were plasma cell 
leukemia, ET and MDS (0.5%) cases for each of them 
(Table 2).   

Table 1. Patients features.

%No.

12.42515-20

Age group 

13.92821-30

15.43131-40

122441-50

21.84451-60

14.42961-70

1020> 70

44.389Male
Sex 

55.7112Female
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Figure 1. Indication of bone marrow examination

Table 2. Bone marrow examination fi nding:

%No.BMA diagnosis

29.359Normal

6.513Blood tap

8.4 17Lymph proliferative disorder

17
9 
5

2.5
0.5

34
18
10
5
1

Acute leukemia including:
1-AML
2- ALL
3-M3  

4- M3V

5.411Chronic myeloid leukemia

0.51Essential thrombocythemia

48Erythroid hyperplasia

714Multiple Myeloma

7.415Megaloblastic anemia

24Hairy cell leukemia

4.49Secondary metastasis

12Dry Tap ( primary myelofi brosis)

1.43Aplastic Anemia

0.51Plasma cell leukemia

12Idiopathic thrombocytopenic purpura

3.47Hemophagocytic syndrome

0.51Myeloid dysplasia syndrome

100201Total
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Discussion

Hematological disorders include a wide range 
of diseases ranging from reactive hyperplasia to 
hematological malignancies. 

Male to female ratio was 1:1.2 which similar to the 
study done by Sreedevi et al (5) and Chand et al (6). The 
majority of the patients in the study belonged to (51-60) 
years old which similar to the studies done by Joshi1 et 
al (7) and Saeed et al (8). The commonest indication in our 
study was anemia (42%). Similar findings, anemia was 
the commonest indication in a studies done by Sreedevi 
et al (5), Saeed et al (8), Kumar et al (9), Timothy et al (10). 

Bone marrow examination showed (29.3%) of 
patients with normal findings, which similar to the 
study done by Saeed et al (8), which reporting normal 
bone marrow 29.05% of biopsy.  About (70.7%) of bone 
marrow was pathological and largest hematological 
malignancy is acute leukemia 17% ( inclued AML, 
ALL, M3 and M3V) and AML is more common than 
ALL similar result reported by other studies (11-14).

Lymphoproliferative disorders are the second 
pathological bone marrow finding followed by  
Megaloblastic anemia which different from the 
percentage report by other studies (6, 8, 15), this difference 
may be due to the difference in sample sizes. 

The lowest percentage (only one case) of myeloid 
dysplasia syndrome and Essential thrombocythemia was 
diagnosed in similar reported by the study done by Shah 
et al (8, 16, 17). 

Conclusion

Morphological examination of bone marrow 
aspirate is important for the diagnosis of many diseases 
hematological disorders like leukemia, lymphoma, 
multiple myeloma, and myeloproliferative neoplasm, 
and non-hematological diseases like the cause of anemia, 
thrombocytopenia, and pancytopenia.

Conflict of Interesting -  Nil

Source of Funding - Self

Ethical Clearance – Taken from Ninava Ibn-Sena 
Teaching Hospital committee.

References
1. Greer JP, Arber DA, Glader B, List AF, Means RT, 

Paeaskevas F, et al, editors. Wintrobe’s Clinical 
Hematology.13th ed. Philadelphia: William’s and 
Wilkins; 2016.

2. Ryan DH. Examination of the marrow. 
In: Kaushansky K, Lichtman MA, Prchal JT, Levi 
M, Press OW, Burns LJ, et al, editors. Williams 
Hematology. 9th ed. London: McGraw-Hill 
Education; 2016. P.27-39.

3. Hoffbrand, V, Vyas, P, Campo, E, Haferlach, T, 
Gomez, K. Color Atlas of Clinical Hematology: 
Molecular and Cellular Basis of Disease. (5th ed.). 
Uk: Wiley-Blackwell; 2019.

4. Bates I, Burthem J. Bone Marrow Biopsy. In: Bain 
BJ, Bates I, Laffan MA, editors. Dacie and Lewis 
Practical Haematology. China: Elsevier; 2017. p. 
112-125. 

5. Sreedevi P, Rao PS, Parankusa NC, Sreedhar T. 
Spectrum of Haematological Disorders By Bone 
Marrow Aspiration in Spain of 3Months Period. 
IOSR-JDMS. 2016; 15(4); 52-56.

6. Chand N, Bansal H, Singla S, Goyal S. Diagnosis 
of hematological and non-hematological disorders 
using bone marrow aspiration and trephine biopsy 
(a correlating study). RJPBCS 2015; 6(4); 1259-68.

7. Joshil S, Wader J, Kanethkar S. Bone 
Marrow Aspiration and Bone Marrow Biopsy 
in Hematological Disorders. Biomedical 
&Pharmacology Journal. 2020; 13(2); 799-804. 

8. Saeed MS, Jawhar NM. Bone marrow trephine 
in some hematological and non-hematological 
disorders. Ann.Coll.Med.Mosul 2010; 36(1&2); 
63-71.

9. Kumar, P. A Prospective Study to Assess the Bone 
Marrow Aspiration for Findings of Patients with 
Hematological Disorders. International Journal of 
Medical Research Professionals. 2015; 1(3): 231-
34. 

10. Sreedevi, P, Satyanarayana rao, P, Parankusa, N.C, 
Sreedhar, T. Spectrum of Haematological Disorders 
Detected By Bone Marrow Aspiration in a Span of 
3 Months Period. IOSR-JDMS. 2016; 15(4): 52-56.

11. Pudasaini, S, Prasad, K.B.R, Rauniyar, S.K, 



2950    Indian Journal of Forensic Medicine & Toxicology, October-December 2021, Vol. 15, No. 4

Shrestha, R, Gautam, K, et al .Interpretation of 
bone marrow aspiration in hematological disorder 
Journal of Pathology of Nepal. 2012; 2(4): 309-
312. 

12. Chowdhury, M.R.K, Rashid, M.H, Begum, A. 
Diagnostic Role of Bone Marrow Examination in 
Detecting Haematological and Nonhaematological 
Disorders. Medicine today. 2019; 31(1): 15-18. 

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

14. Ghartimagar D, Ghosh A, Narasimhan R, 
Talwar OP. Patterns of hematological and non-
hematological malignancies in bone marrow in 

a tertiary care hospital in Nepal-11 years study. 
NMCJ. 2012 Sep; 14 (3):187-92.

15. 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; 9(3): 
182-189.

16. Shah, P, Gamit, B, Gheewala, S, Patel, R.D. Bone 
marrow examination in cases of pancytopenia. Int J 
Res Med Sci. 2017; 5(4): 1494-1498.

17. Khan, S.P, Hussain, S, Geelani, S, Akhter, S, Bhat, 
S, et al. Bone marrow aspiration in hematological 
disorders: study at a tertiary care center. Int J Res 
Med Sci. 2018; 6(7): 2361-64.


