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Background & Objective
•
•

•

Brain biopsy is a gold standard to determine
the type and grade of brain tumors.
In current clinical practice, the application of
vacuum pressure is based on neurosurgeons’
experience, which may lead to excessive
tissue removal or even haemorrhage.
In this study, we evaluate the effectiveness
and safety of a novel brain biopsy cannula
with comparison to a Laitinen type manual
cannula from BrainLAB.

Results
•
•

•

A total of 48 samples are acquired and
shown in Fig. 3 and 4.
For the manual cannula, the average sample
weights increase significantly along with the
pressure. When the vacuum pressure is
beyond -30 kPa, all samples are excessive.
For the proposed cannula, the biopsy yield is
less affected by the vacuum pressure. Within
the pressure range of -20 kPa and -70 kPa,
the average biopsy yield under each pressure
falls in the adequate range. The average
tissue amount of all the samples is 12.14 mg.

Fig 1. The Laitinen type manual cannula and proposed cannula.

Methods
•

•

•

An in vitro experiment was setup by using
fresh swine brains, the brain biopsy cannulas
(manual cannula or the proposed cannula)
and a syringe based vacuum pressure
generator, as shown in Fig. 2.
Each cannula was tested on a swine brain in
a pressure range of -20 to -70 kPa with 10kPa interval and the tests were repeated four
times. Weight of acquired tissues were
measured using an electrical scale.
When the tissue fully fills the cutting
window, its weight is 16.10 mg (average
density of swine brain is 1.046 mg/mm3;
volume 15.40 mm3) [1]. Also, effectiveness
in histopathological examination can achieve
98% when the sample weight is 10.45 mg
[2]. We consider tissue with weight between
10.45 mg and 16.10 mg is adequate.

Fig 3. Sample weight of manual cannula and proposed cannula.

Fig 4. Sample weight distribution of manual cannula and
proposed cannula.

Results
The proposed brain biopsy cannula is effective
and could avoid tissue excess compared to the
Laitinen type manual cannula (P<0.01).
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Fig 2. Experimental setup.
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