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Abstract 
Introduction: Bone marrow aspirate and biopsy is an invasive method for identifi-
cation, staging, and pursuing tumors. Current study designed to determine the fre-
quency of malignant hematological disorders using bone marrow aspirate and biop-
sy at Dr. Ishrat ul Ebad Khan Institute of Blood Diseases (DIEKIBD). 

Objectives: To determine the frequencies of various hematological disorders using 
bone marrow aspiration and trephine biopsy examination 

Methodology: In this retrospective study, 333 patients presenting at DIEKIBD dur-
ing January 2019 to December 2020 were included. All these patients underwent 
bone marrow examination and the reports were retrieved from the department 
records. 

Result: It was observed that about 80 (24%) of the bone marrow examinations 

were done for staging in which 8 (2.4%) were not illustrated any primary diseases 
involvement while 72 cases (21%) contained primary diseases. Among non-
malignant conditions, iron deficiency anemia, megaloblastic anemia and mixed defi-
ciency anemia were the most frequent, while acute lymphoblastic leukemia, acute 
myeloid leukemia and chronic myeloid leukemia were the most prevalent malignant 
hematological disorders. 

Conclusion: Pathological analysis of Bone Marrow via Aspirate and Trephine biop-
sy is a widespread approach in diagnosing, staging and prognosis of neoplastic as 
well as non-neoplastic hematological disorders. Bone Marrow biopsy examination 
analysis has a significant value in the diagnosis and staging of malignant conditions 
than non-malignant disorder as in our study prevalence of malignant conditions 
were more than non-malignant diseases.  

Key words: Bone Marrow Biopsy, Blood Disorder, Malignant Hematological Diseas-

es.  

Introduction: 
Bone marrow examination has a significant place among 
hematological investigation. It helps in the demonstration 
of ultimate diagnosis of many hematological and non-
hematological diseases. Hematological disorders have a 
diverse pattern of malignant and non-malignant diseases.1  
This study was aimed to assess the spectrum of blood dis-
orders principally the malignant hematological disorders 

diagnosed on bone marrow examination. Bone marrow 
examination include bone marrow aspiration and bone 
marrow biopsy.2 Bone marrow aspiration help in the inves-
tigation of anemia, pancytopenia, suspected leukemia or 
myeloma, neutropenia, thrombocytopenia etc. On the oth-
er hand bone marrow biopsy indicated in the leukemia 
suspicion, myeloproliferative disorders, myelodysplasia, 
aplastic anemia, malignant lymphoma, myeloma, second-
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ary carcinoma, splenomegaly or pyrexia of unknown cause.3 
Bone marrow examination significantly help in diagnosis 
and staging of malignancies.4 It also helps in detection of 
infection and storage diseases. It also detects chromosomal 
abnormalities and help in the identification of metastatic 
non-hematopoietic carcinomas that have involved the bone 
marrow.5  
Briefly, there are many conditions where bone marrow ex-
amination provide diagnostically important details which 
would not be possible otherwise.6 Although, bone marrow 
aspiration and biopsy is an invasive procedure and tech-
nique that has a major effect in final diagnosis. The purpose 
of current study was to identify the etiological spectrum of 
disorders as assessed on bone marrow aspiration and biop-
sy. First findings were categorized into malignant and non-
malignant disease and then frequency of malignant diseases 
were calculated. 
Objectives: 
To determine the frequencies of various hematological dis-
orders using bone marrow aspiration and trephine biopsy 
examination 
Methodology: 
This retrospective study, after approval by Institutional Re-
view Board committee of Dow University of health sciences, 
was conducted at DIEKIBD from Jan 2019 to Dec 2020.  For 
the study record of those patients who underwent bone 
marrow biopsy and aspiration were retrieved form depart-
ment database. Only patients having complete record in-
cluding consent, history, description of illness including its 
extent and progress and findings of general and systemic 
clinical examination were considered. Files showing incom-
plete records were excluded and finally record of 333 pa-
tients including bone marrow examination reports com-
prised of both aspiration and biopsy found eligible for the 
current study. In bone marrow sampling, local anesthesia 
with 1% xylocaine was applied over posterior iliac spine 
which is the most preferred site.  Salah Bone Marrow Aspi-
ration Needle was used for aspiration that is followed by 
biopsy. Biopsy was obtained by using trephine needle to 
obtain a biopsy core. Aseptic techniques were used during 
the whole procedure. In our study, we illustrated the spec-
trum of malignant and non-malignant disorder, their ages, 
gender and clinical indications. Data was analyzed on SPSS 
to conclude the frequencies of diversified hematological 
disorders. 
Results:  

A total number of 333 number of patients underwent in 
bone marrow examination includes biopsy and aspira-
tion.  Age ranges from 7 months to 98 years; with a 
mean age of 39.06 years. Common age group (72 cases) 
was between 7months to 20 years; where 6 were non-

malignant and 66 were malignant followed by 21 to 30 
years, with 61 cases, where 56 were malignant and 5 
were nonmalignant. 57 cases were from age group be-
tween 31-40 years; 9 were nonmalignant and 48 were 
malignant. Chi square test showed differences to be sta-
tistically insignificant at p-value of 0.425.  Majority of 
patients were male 208 (62.64%) and females were 125 
(37.53%). 

Table 1 Age-wise distribution of Hematological disorders in 
relation to different age intervals 

 

 

 

 

 

 

 

 

 

 

Most patient were suggested bone marrow biopsies 
after work up of anemia, pancytopenia and blasts on 
CBC, fever of unknown origin, hepatomegaly, spleno-
megaly and staging and to assess the disease status. 
Among 333 bone marrow evaluation, 80 were suggest-
ed for marrow staging, post chemotherapy response 
and to rule out the involvement of bone marrow with 
primary diseases like Kaposi sarcoma, Ewing sarcoma, 
myeloproliferative disorder and lymphoproliferative 
disorders. 8 cases presented with normal bone marrow 
whereas 81 cases illustrate bone marrow involvement 
with primary diseases. Metastases in bone marrow were 
observed in seven cases which were from prostate, ver-
tebrae, primary B cell CNS lymphoma, Plasma cell tumor 
of sacrum and mediastinal tumor. Out of 333 cases, 39 
cases were non-malignant hematological disorders, in 
which 12 cases showed reactive changes secondary to 
reactive process or drug induced followed by Iron defi-
ciency anemia (7) and infection (6). Spectrum of malig-
nant diseases was shown in table (1). Acute lympho-
blastic leukemia has revealed highest number of 63 cas-
es among malignant hematological disorder in which 18 
cases were of T cell, 17 were of B cell, 25 cases of ALL 

Age Hematological Disorders p 
val-
ue 

Non-
malignant 

Malignant Total 

7 months-
20 years 

6 66 72 0.42
5 

21-30 
years 

5 56 61 

31-40 
years 

9 48 57 

41-50 
years 

8 38 46 

>50 years 13 84 97 

Total 41 292 33 
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observed remission and 3 showed relapses. Acute My-
eloid leukemia exhibited 41 cases in which remission 
and relapses were observed in 8 and 6 cases, respec-
tively.    Chronic Myeloid leukemia depicted 40 cases 
in which 12 were in chronic phase, 2 in blast phase  

Table 2: Spectrum of non-malignant and malignant disor-
der  

and 1 in monocytic, 1 in accelerated phase and 2 cases 
of eosinophilic leukemia. Multiple Myeloma were ob-
served in 15 cases in which 2 cases showed remission. 
Non-Hodgkin’s lymphoma exhibited 15 B cell non 
Hodgkin lymphoma in which 5 were mantle cell lym-
phoma, 5 were follicular lymphoma and 1 T cell non 
Hodgkin lymphoma. 

Discussion: 

Bone marrow aspiration and biopsy is one of the 
beneficial tools for making the ultimate diagnosis of 
most of the hematological disorders (7). It is one of 
the invasive  
technique performed routinely in hematology (8).  
After this procedure bleeding, infection or any other 
complication are rarely reported (2). In this study 
208 patients (62.4%) were males and 125 (37.5%) 
were female. Age ranges from 7 months to 98 years 
in which a maximum of 70 cases (21%) was in be-
tween 7 months to 20 years of age group (9). In a 
study conducted in Ghana mean age was 32 years of 
age17. Nearly partial examinations 80 (24%) were 
conducted on patients already diagnosed cases with 
Hodgkin’s lymphoma, Non-Hodgkin’s lymphoma, 
Kaposi sarcoma, amongst which 8 (2.4%) were not 
involved in primary illness whereas 72 subjects 
(21.62%) constituted underlying illness(10). Current 
study shows that among the non-malignant hemato-
logical pathologies, combined deficiency anemia, 
Iron deficiency anemia and megaloblastic anemia 
were more frequent. The frequent etiology under 
megaloblastic anemia was folate deficiency and vita-
min B12 deficiency. Infection is the second most fre-
quent non-hematological disorder. Aplastic and Au-
toimmune hemolytic anemia were also found but  
definite underlying mechanism is not apparent (11).  
More malignant disorders were diagnosed in our 
study compared to the study conducted by Salam et 
al. 15.   Acute lymphocytic leukemia and Acute mye-
loid leukemia were the most frequent hematological 
malignancies reported, followed by Chronic myeloid 
leukemia. A similar study reported by Zeeshan6 
which reported acute lymphoblastic leukemia as the 
commonest hematological malignancy  among 
24.76% of the studied bone marrow examined cases, 
with which is consistent with our study; a more re-
cent study  also  reported  a high prevalence of acute 
leukemia than chronic leukemia (6, 12). Most fre-
quent among acute leukemias were acute lympho-
cytic leukemia followed by acute myelogenous leuke-
mia, while among chronic conditions, chronic mye-
logenous leukemia was followed by chronic lympho-
cytic leukemia (9.25%). 

This research helped to overview numerous malignant 
and non-malignant Hematological disorders in patients 
visiting to DIEKIBD, Dow University Hospital, Ojha. 

Disorder   n 

Non-malignant hema-
tological disorder 

Secondary changes due to 
drugs 

12 

Iron deficiency anemia 7 

Infection 6 

Megaloblastic anemia 5 

Aplastic anemia 5 

Mixed nutritional deficiency 3 

Autoimmune hemolytic ane-
mia 

2 

β thalassemia variant 1 

Malignant hematolog-
ical disorder 

Acute lymphocytic leukemia 63 

Acute myeloid leukemia 41 

Chronic myeloid leukemia 40 

Multiple Myeloma 15 

B cell non-Hodgkin lympho-
ma 

15 

Chronic lymphoid leukemia 10 

Plasma cell disorders 7 

Mets to bone 7 

Myelodysplastic syndrome 4 

Hodgkin’s lymphoma 4 

Myeloproliferative 3 

Myelofibrosis 2 

T cell non-Hodgkin lympho-
ma 

1 

Bone marrow for 
staging 

No involvement of Bone 
marrow from primary dis-
ease 

72 

Normal morphology 8 
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Conclusion:  
Pathological analysis of Bone Marrow via Aspirate and 
Trephine biopsy is a widespread approach in diagnos-
ing, staging and prognosis of neoplastic as well as non-
neoplastic hematological disorders. Acute and Chronic 
Malignant varieties like AML, ALL and CML are most  
frequent, followed by CLLL. More studies will need to 
elaborate on the use of bone marrow biopsy in clini-
cal use. 
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