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ABSTRACT

Aim: Investigation of hematological illnesses identified by bone marrow analysis. Material and methods: 100 patients
were investigated with complete blood count, peripheral blood smear with haemotological parameters like bleeding time
(BT), clotting time (CT), reticulocyte count prior to bone marrow examination. Bone marrow aspiration was done usinghone
marrow aspiration needle under all aseptic precautions after giving local anaesthesia by 2% lidocaine hydrochloride. Bone
marrow trephine biopsy was performed when the bone marrow aspirationyielded a bloody tap or dry tap and stained with
hematoxylin and eosin stain. Prussian blue stain was used for iron staining. The slides were observed under the microscope
and findings noted. Results: On bone marrow examination, hematological malignancies were found in 33(33%) cases, hon-
malignant haematological disorders were found in 55(55%) cases and normal marrow were in 12 cases (12%). Acute
leukaemia (ALL, AML) were the most common malignant conditions, 17(17%) & 12(12%) respectively. The next common
malignancies in this study were Chronic myelogenous leukaemia (CML) (2%) followed by myelodysplastic syndrome (1%)
and Plasma cell dyscarsia (PCD) (1%). In present study out of 55 cases of non-malignant haematological disorders
maximum number of cases were of nutritional anemia (35 Cases), outof which 17 patients had Dual Deficiency Anemia
(DDA), 10 cases had Iron Deficiency Anemia (IDA), and 8 Megaloblastic anemia.Aplastic anemia in 17% casesand HLH in
3% cases. Conclusion: Bone marrow examination is a vital diagnostic procedure for identifying a wide range of
hematological disorders. By analyzing the cellular composition and architecture of thebone marrow, clinicians can diagnose
conditions such as leukemias, myelodysplastic syndromes, myeloproliferative neoplasms, multiple myeloma, aplastic
anemia, and lymphomas. Accurate diagnosis is essential for guiding appropriate treatment strategies and improving patient
outcomes.
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INTRODUCTION

Anemia is a hematological disorder which may occurs
in any age group. It occurs worldwide and particularly
in  developing  countries[1,2].  Etiology  of
Hematological disorders vary in the developing and
developed countries[3]. There are many hematological
disorders which are not diagnosed by routine
hematologic examination of blood samples. Therefore
bone marrow examination (BME), is most important
procedure in the evaluation of hematological
disorders. Bone marrow picture along with peripheral
blood smear and clinical history can help in arrivingat a
conclusive diagnosis. It gives an assessment of
hematopoietic  activity along  with  excellent
morphology of cells, differential count and myeloid to
erythroid ratio[4]. Bone marrow examination is
required for the differential diagnosis of various myelo
and lymphoproliferativedisorders; their prognosis and
assessment of pre and post therapy, storage disorders
staging of lymphomas and marrow infiltration by
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foreign cells[5-7]. It also gives an assesment about
presence or absence of iron stores as evaluated by
perls prussian blue staining and details about parasites
or cell inclusions[4].

MATERIAL AND METHODS

It was a prospective study performed at the
Department of Pathology. 100 patients were selected
for this study based on the following inclusion criteria
- age > 2 years and < 80 years. A detailed clinical
history, general and systemic examination were
performed. Every case wasinvestigated with complete
blood count, peripheral blood smear with
haemotological parameters like bleeding time (BT),
clotting time (CT), reticulocyte count prior to bone
marrowexamination. A written informed consent was
taken from all cases.

Bone marrow aspiration was done using bone marrow
aspiration needle under all aseptic precautions after
giving local anaesthesia by 2% lidocaine

132



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 11, No. 3, July-Sep 2022

hydrochloride. Bone marrowaspiration was taken from
the upper end of tibia in children less than 2 years,
Posterior superioriliac crest was used in older children
and adults. An aspirate smear was made and stained
with Romanowsky’s stain. Bone marrow trephine
biopsy was performed when the bone marrow
aspiration yielded a bloody tap or dry tap and stained
with hematoxylin and eosin stain. Prussian blue stain
was used for iron staining. The slides were observed
under the microscopeand findings noted.

RESULTS

Among 100 patients, aged between 2 to 78 years
evaluated, majority were males 65(65%) withM:F ratio
of 1.86:1(Table 1). In this present study, the age group
of the patients was from 2 to 78 years. The maximum
number of the cases (33%) were in the age group of
11-20 years. In total cases 62% patients were under 30

Table 1: Sex distribution in the present study
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years of age (Table 2). On bone marrow examination,
hematological malignancies were found in 33(33%)
cases, non-malignant haematological disorders were
found in 55(55%) cases and normal marrow were in
12 cases (12%). Acute leukaemia (ALL, AML) were
the most common malignant conditions, 17(17%) &
12(12%)  respectively.  The next common
malignancies in this study were Chronic myelogenous
leukaemia (CML) (2%) followed by myelodysplastic
syndrome (1%) and Plasma cell dyscarsia(PCD) (1%).
In present study out of 55 cases of non-malignant
haematological disorders maximum number of cases
were of nutritional anemia (35 Cases), outof which 17
patients had Dual Deficiency Anemia (DDA), 10
cases had Iron Deficiency Anemia (IDA), and 8
Megaloblastic anemia. Aplastic anemia in 17% cases
and HLH in 3% cases. (Table 3)

Gender|{Number of patients|Percentage
Male 65 65

Female 35 35
Total 100 100

Table 2: Age distribution of the patients
Age group (years) | No. of patients | Percentage

<10 Years 19 19
11-20 33 33
21-30 10 10
31-40 7 7
41-50 19 19
51-60 10 10
61-70 1 1

Above 61 1 1
Total 100 100

Table: 3 Distribution of Hematological disorders on bone marrow

Diagnosis No of cases | Percentage

Acute lymphoid leukaemia 17 17
Acute myeloid leukaemia 12 12
Chronic myeloid leukaemia (CML) 2 2
MDS 1 1
Multiple Myeloma 1 1
Aplastic anemia 17 17

Iron deficiency anemia 10 10
Megaloblastic anemia 8 8

Mixed nutritional deficiency anemia 17 17
Normal marrow 12 12
Hemophagocytic lymphohistocytosis (HLH) 3 3

Total 100 100

DISCUSSION

Examining bone marrow is an essential diagnostic
method for assessing different blood-related illnesses.
The procedure encompasses both bone marrow
aspiration and biopsy, which provide comprehensive
data on the cellular composition, structure, and
disease of the bone marrow. Itis one of themost widely
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distributed organs of the body and is principle site of
haematopoiesis. Bone marrow examination is a safe
invasive procedure that can be done to arrive at a final
diagnosis in certain haematological disorders. A
combination of clinical history of patient, examination
of patient and different staining preparation on bone
marrow aspiration studies aids to arrive at a correct
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diagnosis. It helps to evaluate cytopenias, anemia,
thrombocytosis, leukocytosis and iron status. In the
present study, out of 100 cases there were 65(65%)
males and 35(35%) females. Male: Female was
1.86:1. Similar result were found in various
studies[1,4,8,9-11-13]. In present study commonest
group of patients were (11-20) years (33%), while in
other studies commonest age group above 30 years
(between 31-50)[1,9,14]. In our study most common
finding of BM examination were Acute Lymphoid
leukemia, Aplastic anemia and Mixed nutritional
deficiency anemia (17%) each, followed by Acute
myeloid leukaemia and Normal marrow each with
(12%). Megaloblasticanemia were in 8%. This is also
similar studies done by Chowdhury MRK et al[14],
Qahtani AS[15] and Pudasaini S[16]. However
Nutritional anemia was the commonest etiology
followed by Aplastic marrow in the study done by
Shastry et al[17]. In our studies CML and HLH
comprised approximately 2% of each, MDS 1% and
Multiple myeloma comprised 1%.

CONCLUSION

Bone marrow examination is a vital diagnostic
procedure for identifying a wide range of
hematological disorders. By analyzing the cellular
composition and architecture of the bone marrow,
clinicians can diagnose conditions such as leukemias,
myelodysplastic ~ syndromes,  myeloproliferative
neoplasms, multiple myeloma, aplastic anemia, and
lymphomas. Accurate diagnosis is essential for
guiding appropriate  treatment strategies and
improving patientoutcomes.

REFERENCES

1. Rathod KB, Wahane N, Nakate L, Kulkarni D. Study
of haematological disorders detected by bone marrow
examination at tertiary care hospital. J Diagn Pathol
Oncol 2019;4(3):180-184.

2. Atchyuta M, Premalatha P, Renuka IV,
Krishnamashary PAV, Tejeswini V. Spectrum of
hematological diseases diagnosed by bone marrow
examination in a tertiary care hospital. IndianJ Pathol
Oncol 2019;6(2):185-9.

3. Kibria SG, Islam MDU, Chowdhury ASMJ.
Prevalence Of Hematological Disorder: A Bone
Marrow Study of 177 Cases in A Private Hospital At
Faridpur. Faridpur Med Coll J 2010;5:11-3.

4. Ali I, Mir ZH, Qureshi OA, Ahmad K. Spectrum of
bone marrow aspirations and their clinico-
hematological profile in children. Int J Contemp
Pediatr 2015;2:25-8.

5. Larrabee WF MK. Lippincott Williams and Wilkins
Surgical Anatomy of Face. 2004;2:23-25.

6. Mujumdar, D. A. C., & Chhabra, D. A. C. (2019). bone
marrow study in cases of haematological disorders.
International Journal of Medical and Biomedical
Studies.2019; 3(11), 107-111.

7. Githang JN, Dave P. Bone marrow examination at a
paediatrichospital in Kenya. East Afr Med J. 2001;
78(7Suppl):S37-9.

8. Kumar V, Bhatia A, Madaan GB, Marwah S, Nigam
AS. Roleof bone marrow examination inthe evaluation

©2022Int. J. LifeSci.Biotechnol.Pharma.Res.

10.

11.

12.

13.

14.

15.

16.

17.

Online ISSN: 2250-3137
Print ISSN: 2977-0122

of infections: Clinico-hematological analysis in a
tertiary care centre. Turk patoloji dergisi. 2020 Jan
1;36(1):17-22.

Sudhakar G, Abhishek VS, Devi KM, Koteswari M,
Devi CP, Mohammad AF. Bone marrowexamination-A
clinicopathological study of 150 patients in a tertiary
care hospital at Guntur (AP). International Journal of
Health and Clinical Research. 2021 Jan 10;4(1):201-6.
Bashir N, Musharaf B, Reshi R, Jeelani T, Rafiq D,
Angmo D. Bone marrow profile in hematological
disorders: an experience from a tertiary care centre. Int
J Adv Med. 2018 Jun;5(3):608-613.

Aziz T, Liaquat Ali L, Ansari T, Liaquat HB, Shah S,
Jamal AJ. Pancytopenia: Megaloblastic anemia is still
the commonest cause. Pak J Med Sci 2010; 26:132-6.
Thiyagarajan P, Suresh TN, Anjanappa R, Kumar ML.
Bone- marrow spectrum in a tertiary care hospital:
Clinical indications, peripheral smear correlation and
diagnostic value. Medical Journal of Dr. DY Patil
University. 2015 Jul 1;8(4):490.

Hossain MZ, Islam MM, Salsabil MA, Elahi QE, Islam
M, Al Imran MA, et al. The Common Causes Leading
to Pancytopenia at Tertiary Care Hospital Hossain.
Journal of Dhaka MedicalCollege. 2017;26(2):157-61.
Chowdhury MR, Rashid MH, Begum A. Diagnostic
role of bone marrow examination in detecting
haematological and nonhaematological disorders.
Medicine Today. 2019 Feb 20;31(1):15-8.

Al Qahtani FS, Syed NN. An audit-indications and
diagnosis of bone marrow biopsies at tertiary care
hospital in Saudi Arabia. Hematology & Transfusion
International Journal.2018;6(5):189-193.

Pudasaini S, Prasad KB, Rauniyar SK, Shrestha R,
Gautam K, Pathak R, et al. Interpretation of bone
marrow aspiration in hematological disorder. Journal
of Pathology of Nepal. 2012 Sep 25;2(4):309-12.
Shastry SM, Kolte SS. Spectrum of hematological
disorders observed in one-hundred and ten consecutive
bone marrow aspirations and biopsies. Med J DY Patil
Univ 2012;5:118-21

134



	Investigation of hematological illnesses identified by bone marrow analysis
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	Table 1: Sex distribution in the present study
	Table: 3 Distribution of Hematological disorders on bone marrow
	CONCLUSION
	REFERENCES

