
41

Comparison of Bone Marrow Aspiration and Bone  
Marrow Biopsy in Neoplastic Diseases.

G. A. Hamid1  and  n. Hanbala2 
1Hematology/oncology,  2Pathology Department, Al-Gamhouria Teaching  

Hospital, Aden, Yemen.

Abstract

Naturally trephine biopsies have definitive 
advantages over aspirates in case of dry tap 
bone marrow aspirates as a result of fibrosis or 
densely packed bone marrow by tumour cells 
and may be informative independent of cytology 
especially in bone marrow involvement by 
lymphomas and carcinomas. In this prospective 
descriptive study we aimed to compare between 
the bone marrow trephine biopsy (BMTB) and 
bone marrow aspirates (BMAs) regarding the 
detection rate of solid tumours, lymphoma and 
myeloma involvement of the bone marrow. 
The study was carried out in the department 
of pathology and Haematology-Oncology of 
Al-Gamhouria Teaching Hospital/Aden during 
the period between Jan 2005 to Dec 2005 . A 
total of 32 patients with suspected or confirmed 
malignancy undergone both BMTB and BMA 
from the posterior superior iliac crest and both 

results were compared. We divided them into 
three groups: those with solid tumours (21) 
patients, lymphoma (7) patients and with MM 
(4) patients. Our results showed that BMA had 
a 47.6% sensitivity, 100.0% specificity, with 
positive predictive value (100%), and negative 
predictive value (50.0%). In solid tumours alone 
it had a sensitivity of (40.0%), 100% specificity, 
with positive predictive value (100%), and 
negative predictive value (64.7%). This gives 
the BMA a lower sensitivity in detecting solid 
tumour metastasis and lymphoma involvement 
in comparison to BMTB. In conclusion, any 
patient with suspected or confirmed cancer 
should undergo BMTB because of its high 
sensitivity compared to BMA.
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Introduction

Bone marrow examination is a very important 
investigation for the diagnosis of many 
hematological and non-hematological diseases. 
It may also be necessary in  the evaluation of a 
number of disease processes, and may have an 
important role in establishing the final diagnosis (1). 
Bone marrow aspirates (BMAs) and bone marrow 
trephine biopsies (BMTBs) are considered to be 
complementary(2-5). Naturally trephine biopsies 
have definitive advantages over aspirates in case 
of dry tap BMAs as a result of fibrosis or densely 
packed bone marrow by tumour cells and may be 
informative independent of cytology especially 
in bone marrow involvement by lymphomas and 
carcinomas (6).  

The aim of this study is to compare between 
the BMTB and BMAs regarding the detection 
rate of solid tumours, lymphoma and myeloma 
involvement to the bone marrow.

Patients and methods

A prospective descriptive study was done 
on �2 patients with solid tumours, lymphoma 
and multiple myeloma (21, 7 and 4 patients 
respectively) admitted at Al-Gamhouria 
Teaching Hospital during the period between Jan 
2005 to Dec 2005. The mean age was 52 years 
and the M: F ratio was 1.9:1. The patients were 
divided into three groups: (1) Patients with solid 
tumours diagnosed by the histopathological 
examination of the primary site and classified 
into carcinomas and sarcomas, or suspicious for 
having solid tumour metastasis to bone marrow 
from the results of blood investigations in cases 
of tumours of unknown origin (2). Lymphomas 
were classified according to working formulation 
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in patients with NHL and the same classification 
also applied to the bone marrow (�). Multiple 
myeloma was diagnosed by positive monoclonal 
gammopathy and from positive myeloma cells in 
BMAs, further confirmed by the BMTB. 

Bone marrow biopsy and aspiration were 
taken from the posterior superior iliac crest 
during the same procedure for each patient in 
order to compare the final results of both, using 
the Jamshidi needle for biopsy and Salah needle 
for aspiration. The 11 gauge needle is the most 
commonly used for routine procedures in adults 
and older children (9). The BMAs were stained 
using Wright Giemsa stain, and examined under 
X40 and X100. The biopsy specimens were 
fixed in neutral formalin, decalcified by nitric 
acid processed and embedded. Sections of 4 
micrometer were stained using haematoxylin 
and eosin stains and examined under X10, X40, 
and X100. 

Bone marrow infiltration by lymphoma 
was considered present if more than 5% of 
morphologically recognizable lymphoma cells 
were observed (mainly in follicular lymphomas) 
or when at least �0% of small lymphocytes or 
lymphplasmacytic/plasmacytoid lymphomas. A 
cut-off point at �0% was set because it has been 
shown that normal bone marrow may have the 
lymphocyte content up to 25% (10). Involvement 
by lymphoma in the biopsy section was estimated 
according to Rywlin et al (11). Patients with solid 
tumours involvement estimated as positive or 
negative, and for myeloma patients positive 
diagnosis was made if >�0% of plasma cells 
were seen in the BMA and BMTB.

The following values concerning the 
diagnostic accuracy were calculated in this 
study: sensitivity, specificity, positive predictive 
value, negative predictive value, false positive, 
false negative and the accuracy. The data 
were processed and analysed using qualitative 
measures and presented in statistical tables and 
graphs.

Results

The bone marrow involvement by solid 
tumours was 47.6% (n=10) from the total 21. For 
lymphoma and multiple myeloma the frequency 

was 100% for each. 

The comparative evaluation between BMA 
and BMTB is presented in tables 1 and 2.

In patients with solid tumours metastasis, 
four patients out of the ten with positive cells 
by BMTB had also positive cells by BMA 
(true positive) and consisted of 2 patients with 
carcinoma of breast, 1 large cell carcinoma of 
lung and 1 TUO. The remaining six patients 
had no cells by BMA (False negative) consisted 
of 2 with carcinoma of stomach, 1 osteogenic 
sarcoma, 1 TUO and 1 laryngeal carcinoma. The 
sensitivity of BMA is 40.0% and specificity is 
100%, with positive predictive value of 100.0%, 
and negative predictive value of 64.7%. Of the 
ten patients with positive results by BMTB, there 
were three patients with breast cancer in whom 
only one case with positive result by BMTB 
and negative by BMA, this gives a sensitivity of 
66.7% for BMA. 

In patients with lymphoma there were three 
patients with positive cells in both procedures 
(true positive) and negative cells in BMA 
and positive in BMTB in four patients (false 
negative).  Those with multiple myeloma three 
out of the four patients had positive cells by both 
procedures and negative in aspiration in one 
patient. 

Primary site No. of 
patients BMTB + BMA +

Breast 6 3 2
Gastric 5 2 0
Colon 1 0 0
Liver 1 0 0
Pancreas 2 0 0
Head &Neck 1 1 0
Lung 1 1 1
Osteosarcoma 1 1 0
Skin 1 0 0
TUO 2 2 1
Lymphoma 7 7 3
M. Myeloma 4 4 3
Total
 %

32  
100%

21
65.6 %

10
31.25 %

Table 1: Bone marrow involvement according to type 
of tumor.



G. J. O. Issue 6, 2009

4�

Tumor No.

Biopsy Positive Biopsy Negative 
Positive 

Aspiration
(n=10)

Negative 
Aspiration
(n=11)

Positive 
Aspiration

Negative 
Aspiration

(n=11)
No. % No. % No. % No. %

Solid tumours 21  4 19.0 6 28.6 - - 11 52.4

Lymphomas   7 3 42.9 4 57.1 - - - -

Multiple myeloma   4 3 75.0 1 25.0 - - - -

In all types of tumours, bone marrow aspiration 
has 47.6% sensitivity, 100.0% specificity, with 
positive predictive value (100.0%), and negative 
predictive value (50.0%). 

Discussion 

Most studies found approximately similar 
sensitivity of BMAs as compared to BMTB in 
detecting metastatic cells (2, �,5). The frequency 
of a positive BMA in patients with positive 
cells by BMTB varies in different studies from 
��% (�) to 100% (4,6,10,11). Atac et al (4) reported 
BMA to be at least as sensitive as BMTB for 
identifying metastatic tumours. They found 
that each positive BMTB was also positive 
by BMA. This is because they examined the 
cells in a monolayer at X1000 magnification. 
When evaluated three patients with metastatic 
carcinoma to bone marrow by Subharwal, (12) 

found that the biopsy section were positive in 
all three patients(100%), whereas aspirate smear 
was positive in only one case (��%). Our results 
showed six patients out of the ten with positive 
solid tumour metastasis by BMTB and had 
negative result by BMA (false negative) with a 
negative predictive value of (64.7%). Moid and 
Depalma (11) in their study found ��% of patients 
with bone marrow metastasis from a breast 
primary had a positive BMA, and one case of 
poorly differentiated infiltrating ductal carcinoma 
of the breast was BMA positive and BMTB did 
not show any evidence of involvement by breast 
carcinoma. This was not observed in our results. 
In evaluating the relevance of performing a bone 
marrow aspirates and biopsy in breast cancer 

patient with suspected bone marrow metastasis, 
Sobrevilla et al (1�) found that the BMA had 
75% sensitivity and 95% specificity (1�). In our 
findings the breast carcinoma with positive 
BMA and BMB was found in 66.7% of  patients. 
Similar to findings reported by Sobrevilla . The 
false negative results of BMAs in our study can 
be attributed to the presence of fibrosis that is 
usually associated with carcinomas observed in 
three patients or is due to the presence of tumour 
cells in a small cluster missed by aspiration and 
constitute the rest of false negative results. Of 
the total solid tumor patients we had only one 
patient with dry tap BMA (a patient with TUO 
with pancytopenia).     

Durosinmi et al (14) showed that there is 
superiority of trephine biopsy over the aspiration 
biopsy in detecting bone marrow involvement 
by malignant lymphomas. This is because 
the aspiration may not be able to obtain the 
closely packed cells within the nodules or the 
lymphomatous infiltrates, the relatively normal 
areas may be easier to aspirate (15). Those patients 
with lymphoma involving the BM in our study, 
three had positive involvement in both the 
aspirate and the biopsy section and negative in 
BMA in four patients (false negative). In some 
patients with NHL the aspirate smears have 
been positive for malignancy when sections 
are negative. This was not also observed in our 
patients. 

Underestimation of plasma cell load especially 
seems to occur in patients with a focal growth 
pattern of multiple myeloma or when strong 

Table 2 : Comparison between bone marrow biopsy and aspiration in detecting metastatic solid tumour, lymphoma 
and myeloma cells.
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fibrosis is present. The bone marrow biopsy is of 
superior value for direct estimation of the tumor 
load (burden) in multiple myeloma compared to 
bone marrow aspirates (16). Charles et al (17) when 
evaluating patients with myeloma demonstrated  
that the aspirates may be at least as sensitive as 
trephines in detecting myeloma cells.  In our work 
one patient out of four with multiple myeloma 
(25.0%) had a negative aspirate showing infiltrate 
by myeloma cells. The other three were positive 
in both procedures. The cause of negativity was 
the marked hypocellular BMA with extensive 
fibrosis seen in the trephine section. This is in 
accordance with that reported by Singhal et al (1�), 
they found that the bone marrow biopsy (BMB) 
was diagnostic for myeloma, when the aspirates 

are hypocellular in case of early myeloma and 
extensive marrow fibrosis. The sensitivity of 
BMA in detecting solid tumor metastasis and 
lymphomatous involvement in our study was 
lower than that of the BMTB, giving the BMTB 
a superior sensitivity than BMA.

Conclusion

Any patient with suspected or confirmed cancer 
should undergo BMTB because of its high 
sensitivity compared to BMA especially in solid 
tumours suspected metastasis and lymphomas 
infiltration although they tend to be correlated 
in breast cancer, carcinoma of lung and multiple 
myeloma. BMA could complement the BMTB.  
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