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Abstract 

Aims: To compare efficacy of Bone Marrow Aspiration (BMA) using 10cc syringe versus 50cc syringe in hematology 
and oncology.Introduction: Bone Marrow Aspiration is an important investigation in diagnostic hematology and 
oncology. While the procedure of BMA has been standardized, the optimal size of the syringe to be used is still 
uncertain.Methods: It is a retrospective analysis involving 300 patients undergoing diagnostic Bone Marrow Aspiration 
(BMA) at our institute over a period of two years.10 cc syringe was used in 149 patients and 50cc syringe in 151 
patients.The results were analyzed using MEDCALC version 7.5 for WINDOWS software. Results: 65 patients (43%) in 
the 50cc arm and 60 patients (40%) in 10cc arm had adequate volume of aspirate which resulted in a conclusive report 
suggesting that the 50cc syringe may be better than 10cc syringe.The use of 50cc syringe also resulted in lesser number 
of inadequate aspirate, inconclusive reports and dry taps. The differences between the 10cc and 50cc arms were not 
statistically significant though. Conclusion: Bone Marrow Aspiration (BMA) using 10 cc syringe was as effective as 
BMA using 50cc syringe in diagnosis of hematology and oncology. 
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Introduction 

Bone marrow aspiration is a cardinal diagnostic 
procedure in hematology and oncology practice.It is 
usually done in combination with other investigations 
like peripheral smear examination, cytogenetics, flow 
cytometry and other relevant clinical investigations 
[1].The procedure of BMA is challenging considering 
the fact that it is interventional and involves various 
factors like age of patient, site, type of disorder, volume 
of aspirate, technique of smear preparation and 
technique of trephining [2].One of the issues involved 
in obtaining an ideal BMA is the volume of the syringe  
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used for aspiration.Various studies in the literature have 
thrown light on the syringe size to be used, which varies 
from 2cc to 100cc[1,2,4]. While there is no conclusive 
evidence for use of any one particular size syringe in 
BMA, the most commonly used size is 10cc syringe. 
With this background, we embarked on a retrospective 
study to conclusively prove the best syringe size to be 
used for BMA in diagnostic hematology and oncology. 

Methods and Materials 

The study was a retrospective one conducted at Kidwai 
Memorial Institute of Oncology, Bangalore. We 
analyzed the diagnostic efficacy of BMA using 10cc 
versus 50cc syringe in 300 patients with suspected 
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hematological malignancy and solid tumors with 
suspected bone marrow involvement at our oncology 
department over a period of two years.10cc syringe was 
used in 149 patients while 50cc syringe was used in 151 
patients. The choice of syringe was based on the 
availability at that point in time, which is dependent on 
the hospital supply.  

Inclusion criteria: 

1.Patients with suspected hematological malignancy. 

2.Patients with suspected bone marrow 
involvementfrom solid tumors. 

3.Karnowsky performance status above 60. 

4.Age more than or equal to 30 years. 

Exclusion criteria: 

1. Karnowsky performance status equal to or below 60. 
2. Platelet count below 20,000. 
3. Age less than 30 years. 

The variables in the two arms were well matched and 
are shown in table 1. 

Procedure: After obtaining a written informed consent, 
the patients were positioned in the lateral position and 
with sterile precautions, the parts were draped and bone 
marrow trephining was done under local anesthesia. 
Any one of the two commercially available disposable 
BMA needles or a reusable steel needle was used (brand 
1,2 and 3 respectively). Any one of the syringes was 
used for aspirating the bone marrow, either 10cc or 
50cc based on the availability at that point of time. With 
a gentle negative pressure, 1.5 to 10ml aspirate was 
drawn into the syringe. A smear was prepared bedside 
and air dried before immediately dispatching to the lab 
for staining and viewing under the microscope. The 
duration of each procedure, number of attempts and the 
time for reporting were comparable between the two 
arms and is depicted in table 2. The results were 
analyzed by Student’s ‘t’ test using MEDCALC version 
7.5 for WINDOWS software and tabulated as shown in 
table 3. 

Results 

The results were classified into groups based on the adequacy of the aspirate and the conclusiveness of the final report as 
follows. 

Group 1: Adequate aspirate, conclusive report. 

Group 2: Adequate aspirate, inconclusive report. 

Group 3: Inadequate aspirate. 

Group 4: Dry tap. 

Table 1: Distribution of groups. 

SL.No. Variable 10cc 50cc T Value P Value  

1. Age (Years) 45.5+/-13.2 42.2+/-6.68 0.062 0.543 

2. Aspirate Volume 

(Range in ml) 

3.35+/-0.74 

(2.5-5) 

4.25+/-2.38 

(1.5-10) 

1.14 0.268 

3. Sex 
M 
F 

 
80 
69 

 
78 
73 

 
- 

 
0.9 

4. KPS 87+/-5 90+/-6 - 0.8 

5. Procedure By 
Consultant 
Trainee 

 
39 
110 

 
52 
98 

 
- 

 
0.9 

6. Needle Brand 
1 
2 
3 

 
104 
30 
15 

 
45 
90 
16 

 
 
- 

 
 
1.0 
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Variables like age of patient, aspirate volume, sex and brand of needle were well matched between the two arms. The 
same group of clinicians conducted all the procedures thus maintaining uniformity. 

Table 2: Procedure duration & attempts. 

SL.NO. Variable 10cc 50cc P Value 

1. Duration of Procedure (Minutes) 12+/-1.25 12.4+/-0.79 NS 

2. No. of Attempts 2.0+/-1 2.0+/-1 NS 

3. Time For Reporting (Days) 3.5+/-1.5 3.5+/-1.5 NS 

The duration, over which the procedure was done, the number of attempts and the time duration for reporting was also 
similar between the two arms. 

Table 3: Sample adequacy group distribution 

Group 10cc 50cc P Value 

1 60(40%) 65(43%)  

0.29 2 44(30%) 43(29%) 

3 30(20%) 29(19%) 

4 15(10%) 14(9%) 

65 patients(43%) in the 50cc arm and 60patients (40%) in 10cc arm fell in the group 1 suggesting that the 50cc syringe 
may be better than 10cc syringe.The remaining groups 2,3 and 4 also showed results favoring the use of 50cc syringe. 

The differences between the 10cc and 50cc arms were not statistically significant. 

Discussion 

BMA is a challenging procedure considering the fact 
that it involves proper selection of site, standardization 
of techniques, optimal processing of the aspirate, 
systematic analysis of the slides and precise reporting in 
the light of the overall clinical picture of individual 
patients. 

The procedure begins with an informed consent 
followed by positioning, sterile precautions,local or 
general anesthesia, selection of trephining needle of 
ideal length, use of a suitable syringe, application of the 
correct negative pressure, collection of sufficient 
aspirate material of good quality and reporting the 
findings after proper preparation of the slides. 

Most of the components of the above said procedure are 
subjective and is done at the discretion of the clinician 
performing the procedure, which may result in variation 
in the results obtained. The procedure of BMA has been  

 

explained in detail by various investigators and groups  
[2,4,7]. 

Although the steps of the BMA procedure have been 
standardized, the size of syringe to be used to obtain 
optimal results is not.Various investigators have 
attempted to address this issue in the setting of bone 
marrow transplant [1,5,6] but none in diagnostic 
hematology oncology.  

A French study concluded that smaller syringe (10cc) 
resulted in harvest of more number of mesenchymal 
stem cells than larger (50cc) syringe [1].It is a well 
known principle of fluid dynamics that pressure=force 
/area which means that for similar force applied, 
syringes with smaller area of the plunger surface 
generate higher negative pressure compared to syringes 
with larger surface area of the plunger [1]. The exact 
mechanism by which this concept can affect the quality 
of the aspirate is not clear. 
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BMA is also done for confirmation of metastasis to 
bone marrow in advanced solid malignancies 
[9,11,13,14,15]. BMA is done in conjunction with Bone 
Marrow Biopsy (BMB) to enhance the accuracy of 
diagnosis. At our Centre we generally do not perform 
BMB unless warranted as in case of inconclusive BMA 
in the face of stark clinical indication of marrow 
involvement, which manifests as pancytopenia and 
marrow failure. 

At our oncology center we routinely use 10cc syringe 
for BMA. At times there is a shortage of 10cc syringes 
when we use 50cc syringes alternatively till the 10cc 
syringe stocks are replenished. We used this 
opportunity to retrospectively analyze the effect of 10cc 
syringes versus 50cc syringes on the quality of aspirate 
and finally on the reports obtained. 

We selected 149 patients in the 10cc arm and 151 
patients in the 50cc arm all of who were adults. The 
same group of clinicians did all the procedures. 

The two arms were well matched with respect to the 
variables like age, sex, BMA needle, volume of 
aspirate, clinician performing the procedure, etc. 

Arm B had higher numbers of group 1 compared to arm 
A while the opposite was true for groups 2,3 and four 
suggesting that 50cc syringe could be better than 10cc 
with respect to the adequacy of sample and 
conclusiveness of the report but the difference was not 
statistically significant. Based on the above results we 
concluded that the size of the syringe made no 
difference with respect to the aspirate quality or the 
conclusiveness of the final report in hematology and 
oncology but there was a trend in favor of the 50cc 
syringe arm, which needs to be tested in a prospective 
study. 

Dry tap is usually encountered in cases of 
Myeloproliferative Disorders, Myelodysplastic 
Syndrome, MyeloproliferativeNeoplasia, Chronic 
Myeloid Leukemia in Blast Crisis, Hairy Cell Leukemia 
and in marrow failure due to florid metastasis to the 
bone marrow from solid malignancies. The causes and 
techniques to circumvent dry tap has been discussed by 
Humphries et al [8]. We found that using 50cc syringe 
resulted in lesser number of dry taps compared to using 
10cc syringe although the differences between the two 
arms were not statistically significant. 

In addition, BMA being an invasive procedure is 
associated with severe pain locally. Many investigators 

have evaluated the role of various interventions in 
reducing the pain at the site of BMA [12]. It remains to 
be seen if the size of the syringe has any bearing on the 
intensity of pain during the procedure.50cc syringe 
seemed to induce greater pain locally when compared to 
10cc syringe although we did not evaluate this issue 
systematically. 

We hope to study this in a future prospective study. 

Conclusion 

BMA using 10cc syringe was as effective as BMA 
using 50cc syringe in the diagnosis of hematology and 
oncology conditions. Future prospective studies are 
needed to confirm this result. 
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