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ABSTRACT

Background: Haematological malignancies, such as non-Hodgkin lymphomas and multiple myeloma, present diagnostic challenges due to the
heterogeneity and complexity of their presentation. The importance of accurate diagnostic methods, like bone marrow aspirate (BMA) and bone
marrow biopsy (BMB), is paramount for patient prognosis and therapeutic decisions.

Objective: This manuscript aims to critically evaluate the role of bone marrow aspiration and its efficacy with bone marrow biopsy in diagnosing and
assessing different medical conditions, offering an in-depth understanding of their individual and combined implications.

Methods: Diverse studies exploring on lymphomas, Leukaemia and research on multiple myeloma were analysed. The emphasis was on the diagnostic
discrepancies and complementarities between BMA and BMB. Additionally, the evolving role of advanced tools like PET-CT, flow cytometry, and
their integration with traditional methodologies were examined.

Results: While BMA and BMB both play crucial roles in the diagnostic paradigm, there exists a tendency for BMA to underestimate plasma cell
involvement in certain cases. Additionally, PET-CT scans and flow cytometry, when combined with conventional techniques, enhance diagnostic
accuracy. However, the application of these techniques should be individualized based on specific clinical scenarios, with considerations for cost-
effectiveness and practical implications.

Conclusion: The multifaceted diagnosis of haematological malignancies mandates a holistic approach, integrating both traditional and advanced
methodologies. An interdisciplinary approach, prioritizing patient-specific nuances, ensures precise diagnoses, laying the groundwork for optimal
therapeutic outcomes. Future research endeavours should focus on refining these diagnostic algorithms to align with the rapidly progressing field

of haematology.
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Introduction

Bone marrow aspiration is a vital diagnostic procedure where
fluid from the bone marrow is examined microscopically. For
accuracy and patient comfort, the process is intricate. The patient
is positioned appropriately, and the aspiration site, typically the
pelvic bone or sternum, is cleaned to prevent infection. Local
anaesthesia is then applied to numb the area, reducing pain during
the needle insertion. A specialized needle is used to access the
bone marrow cavity, and fluid is drawn out. Once collected, the
needle is removed, and the site is immediately sealed to prevent
bleeding, followed by bandaging to promote healing and avert
infections [1]. The sample is sent for laboratory analysis to identify
any bone marrow abnormalities.

Haematological malignancies, such as non-Hodgkin lymphomas
and multiple myeloma, present diagnostic challenges due to the
heterogeneity and complexity of their presentation. The importance
of accurate diagnostic methods, like bone marrow aspirate (BMA)
and bone marrow biopsy (BMB), is paramount for patient prognosis
and therapeutic decisions. Though essential, the procedure can

be uncomfortable, necessitating thorough patient preparation and
post-procedure oversight. Its diagnostic accuracy varies based on
the specific condition and sometimes requires supplementary tests
like bone marrow biopsies. This procedure helps decipher blood
cell composition and is instrumental in diagnosing blood cancers,
haematological disorders, and infectious diseases. This article aims
to critically evaluate the role of bone marrow aspiration and its
efficacy with bone marrow biopsy in diagnosing and assessing
different medical conditions, offering an in-depth understanding
of their individual and combined implications.

Leukaemia

Bone marrow aspiration is essential in diagnosing various
leukaemia types by detecting abnormal or immature cells,
particularly in determining leukaemia’s stage and prognosis.
However, the process can be discomforting and might necessitate
further testing for a definitive diagnosis. In a study involving
adult acute myeloid leukaemia (AML) patients, examined the
prognostic implications of using bone marrow aspirate on the
14th day of induction therapy [2]. The research delved into the
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association between the reduction of blast cells on the 14th day
of induction chemotherapy and subsequent treatment outcomes in
198 AML patients. Findings indicated that a specific percentage of
blast cells on the 14th day was associated with whether patients
reached complete remission (CR) or not. The study suggests that
this could serve as a valuable early indicator for achieving CR and
detecting non-responders in AML. However, fully understanding
these findings demands more comprehensive research.

On the other hand, emphasized the advantages of bone marrow
trephine biopsy, especially when aspirates prove inconclusive
[3]. Comparing trephine biopsy to bone marrow aspiration in
diagnosing AML, the research found trephine biopsy superior in
several cases, particularly in evaluating parameters like marrow
cellularity and the pattern of blast cell infiltration. The biopsy
could also unearth histological features with potential prognostic
value, aiding in fine-tuning treatment plans and guiding patient
expectations, ultimately benefiting patient outcomes.

Lymphoma

Bone marrow aspiration aids in staging lymphoma and identifying
marrow involvement. compared the accuracy of bone marrow
aspiration with biopsy for detecting marrow involvement in non-
Hodgkin lymphomas. Among 51 lymphoma patients, there was an
80% agreement between the methods [4]. The aspiration showed
an overall sensitivity of 69% and specificity of 86%. Notably,
in certain cases where the biopsy missed lymphoid infiltration,
the aspiration detected it, emphasizing the method’s value in
conjunction with biopsy, especially given its speed and extensive
sample examination. Thus, while the core biopsy holds significant
diagnostic value, marrow aspiration enriches diagnostic efficacy
in hematologic malignancies.

T-cell lymphomas (TCL) constitute 10-15% of lymphoproliferative
disorders, with 20-40% showing Bone Marrow Involvement
(BMI) upon diagnosis. Evaluated the efficiency of PET-CT in
detecting BMI in TCL [5]. Of the 89 patients assessed, 38 had
BMI at diagnosis, and PET-CT missed BMI in 15 cases detected by
BMAB. While PET-CT has value, BMAB remains indispensable
due to its superior detection capability, emphasizing the need for
a multifaceted diagnostic approach for TCL.

The inclusion of flow cytometric (FC) analysis in bone marrow
aspirate staging has sparked discussions, with notable sensitivity
but occasional false negatives [6, 7]. While there’s often agreement
between morphological and immunophenotypic data, relying solely
on one method can be risky due to potential false negatives from
technical issues or tumor specifics [8]. For instance, conditions
like follicular lymphoma or lymphoplasmacytic lymphoma can
produce inconsistent results, whereas mantle cell and chronic
lymphocytic lymphomas tend to have better correlation [9].
Various factors, such as tumor placement and biology, influence
these outcomes. Although flow cytometry is praised for its
sensitivity, applying it on positive disaggregated biopsy samples
boosts accuracy compared to unrelated aspirates. The idea of
bilateral bone marrow biopsy as a solution for false negatives
has been discussed, but its utility remains debated (Coller et al.,
1977 and Luoni et al., 1995). Ultimately, these insights highlight
the need for a comprehensive approach in diagnosing and staging
lymphoid malignancies.

Multiple Myeloma

Evaluating plasma cell (PC) infiltration in bone marrow (BM)
is vital for diagnosing and treating Multiple Myeloma (MM).
However, variations in methodologies can lead to discrepancies in

results between Bone Marrow Aspirate (BMA) and Bone Marrow
Biopsy (BMB). In a study by a retrospective analysis of MM
cases from 2010 to 2014 at Erasme Hospital and Jules Bordet’s
Institute found that 43.8% of the 89 BM reviewed had one method
uninterpretable, often making BMB the primary diagnostic tool in
39.3% of cases [10]. The study found that PC levels were generally
higher in BMB, with an average difference of 18.3% in 24 BM
samples, suggesting the potential for BMA to underestimate PC
involvement.

Similarly, assessed the relationship between bone marrow results
and clinical status in multiple myeloma patients [11]. Their
findings suggested that the infiltration patterns and presence of
lymphoid nodules in the biopsy are as crucial as the number of
plasma cells in diagnosing and determining the severity of the
disease [12]. Compared plasma cell percentages from BMA and
BMB against clinical parameters and patient survival, concluding
that integrating both methods can provide a more accurate
diagnosis. The traditional differential count was utilized in BMA
to gauge the plasma cell percentage and cytologic grade, while
the neoplastic infiltration pattern and plasma cell percentage in
BMB were determined using CD138 immunostained slides, both
microscopically and through computer-assisted image analysis
(CIA). Findings revealed markedly elevated plasma cell infiltrate
values in pathologist and CIA assessments compared to cytologist
analysis. Notably, the closest correlation was between pathologist
BMB assessment and CIA. Significant connections were also
observed between pathologist and cytologist counts, as well as
between BMA plasma cell percentages and CIA. Furthermore,
stage I/II clinical patients exhibited notably reduced CIA plasma
cell counts relative to those at stage III. Survival duration was
curtailed in individuals with over 25% atypical plasma cell
morphology in BMA and a higher tumour cell infiltrate percentage,
as determined by both pathologists and CIA.

Hence, the study underscores the merit of integrating these analyses
to yield more precise and insightful diagnostic information [12,
13]. Questioned the necessity of bone marrow biopsies in every
patient diagnosed with a monoclonal protein. Their study on
patients from Mayo Clinic revealed that for certain low-risk
groups, the likelihood of missing a significant diagnosis was
under 1% without a bone marrow biopsy. Thus, the frequency and
cost-effectiveness of such diagnostic tools need careful evaluation
for efficient resource allocation and patient care.

Conclusion

The assessment and diagnosis of haematological malignancies,
particularly lymphomas and multiple myeloma, require a
multifaceted approach that utilizes both bone marrow aspirate
(BMA) and bone marrow biopsy (BMB). Based on the
research presented, there is an underlying theme suggesting the
complementary nature of these two methods. For non-Hodgkin
lymphomas, emphasized the importance of combining both BMA
and BMB, with each having distinct sensitivities and specificities
[4]. This was mirrored in the assessment of T-cell lymphomas,
where the study by underscored the role of PET-CT in diagnosis,
but also the indispensable value of BMB [5]. Furthermore, flow
cytometric analysis, as discussed in the context of hematologic
malignancies, presents both challenges and advantages, indicating
the importance of an integrative diagnostic approach. In the realm
of multiple myeloma, studies like those conducted by consistently
showcased discrepancies between BMA and BMB results,
highlighting the propensity of BMA to sometimes underestimate
plasma cell involvement [10-12]. This, combined with insights
from suggests that while BMA and BMB are invaluable tools in
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MM diagnosis, their application should be tailored to the individual
patient’s clinical picture and specific diagnostic requirements
[13]. Conclusively, the nuanced understanding and diagnosis
of haematological malignancies necessitate a multifaceted
approach. While newer diagnostic modalities like PET-CT and
flow cytometry offer promising insights, traditional methods like
BMA and BMB continue to remain foundational. Their joint use,
complemented by evolving diagnostic tools, is vital for achieving
accurate diagnoses and optimal patient care. It’s also essential to
constantly evaluate the practicality, cost-effectiveness, and overall
utility of these diagnostic measures to align with the evolving
landscape of haematology and patient needs.
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