Stereotactic Aqua-stream and Aspirator (SAS & A)
for Hypertensive Intracranial Hematoma : An
Experimental Study
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Fig.1. Diagram of the SAS&A. a, a pressured tank; b, a pressure regulator;
¢, a cylinder ; d, a soft bottle of saline solution; e, a hand-piece ; f, a probe; g,
suction.

Fig. 2. Photograph of outer tube (above) and a hand-piece (below) with inner
tube. The outer tube is 4mm in outer diameter and 20cm in length. An oval
window opens on the ventral side wall at the tip of the outer tube. The inner
tube is composed of a irrigation tube and a suction tube. An on-off switch
which controls the stream of water jet is attached to the hand-piece.
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Fig.3. Schematic diagrams of the tip of the
probe. A, dorsoventral view (above) and
lateral view (below) of the outer tube:; B,
dorsoventral view (above) and lateral view
(below) of the inner tube; C, a longitudinal
section of the tip of the probe. a, outer tube
of 4mm in outer diameter; b, the side window
(2X4mm); c, suction tube of 2mm in outer
diameter ; d, irrigation tube of 0.lmm in inner
diameter; e, nozzle of irrigation tube; f,
entrance to suction tube; g, saucer for water
jet.
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Fig.4. Hematoma model in a test tube. a, the
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clot.
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Fig.5. Hematoma model in gelatin. 3, the
probe of SAS&A; b, a lump of gelatin; ¢
hematoma. The lump of gelatin was sunk
20cm deep into water.
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Fig.8. The correlation between working time and percentages of aspirated
hematoma in a test tube with a weight. Aspirating force is 100mmHg. Values
are expressed as the mean + standard deviation. @, significantly different
(p<0.05) from group of Okg/cm?; O, significantly different (p<0.05) from group
of Okg/cm?® by two way ANOVA followed by Scheffé’s multiple comparison.
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Fig.9. The correlation between working time and percentages of aspirated
hematoma in a test tube with a weight. Aspirating force is 200mmHg. Values
are expressed as the mean =+ standard deviation. @, significantly different
(p<0.05) from group of Okg/cm?; @, significantly different (p<0.05) from group
of 10kg/cm?; O, significantly different (p<0.05) from group of Okg/cm?® by two
way ANOVA followed by Scheffé's multiple comparison.
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Fig.10. The correlation between working time and percentages of aspirated
hematoma in a test tube without a weight.  Aspirating force is 100mmHg.
Values are expressed as the mean + standard deviation. @, significantly
different (p<0.05) from group of Okg/cm®; @, significantly different (p<0.05)
from group of 10kg/cm?; O, significantly different (p<0.05) from group of Okg/
cm’® by two way ANOVA followed by Scheffd's multiple comparison.
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Fig.ll. The correlation between working time and percentages of aspirated
hematoma in a test tube without a weight. Aspirating force is 200mmHg.
Values are expressed as the mean + standard deviation. @, significantly
different (p<0.05) from group of Okg/cm?; O, significantly different (p< 0.05)
from group of Okg/cm® by two way ANOVA followed by Scheffé’s multiple
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Fig.12. The percentages of aspirated hematoma in gelatin model under various
conditions. Values are expressed as the mean + standard deviation.
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Fig.13. The correlation between the condition of SAS&A and weight of
aspirated brain tissue. Horizontal bar shows the aspirating force. Values are
expressed as the mean * standard deviation.
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Fig.l4. A photomicrograph of the brain tissue faced to the side window of probe

of SAS&A. HE stain, x100. The range of degeneration of tissue due to
procedure of the SAS&A was less than 2mm.
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Fig.15. Movement of pieces of blood clot supposed to occur during removal of a
hematoma. Longitudinal sections of the probe tip of SAS&A are shown at
stages of suction of the hematoma through its side window (1), crushing of the
hematoma (2), and removal of pieces of the hematoma through the suction tube
(). a, outer tube; b, suction tube: c, irrigation tube ; d, hematoma ; e, stream
of water jet.
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Abstract

The Stereotactic Aqua-stream and Aspirator (SAS&A) is designed for stereotactic
evacuation of hypertensive intracerebral hematoma in the early stages of onset. This device
can be used to aspirate solid as well as liquid hematoma, because of the destructive power
of water jet. The aim of the present study was to examine the ability to aspirate
hematoma and the safety of the device when used on brain tissue experimentally. The
SAS&A is mainly controlled by the positive pressure of the water jet and the aspirating
force of the suction. Using hematoma models in test tubes the ability of the SAS&A was
tested. This was found to be significantly greater than that of suction only. The higher
the positive pressure of the water jet and the aspirating force of the suction, the greater the
ability of evacuation of hematoma. The water jet pressure of 10~20kg/cm?® and aspirating
force of 100~200mmHg was usually sufficient to aspirate the clots. In practice, the SAS&A
is operated under minimum conditions at the beginning and up-graded gradually if
necessary. A lump of gelatin with a hematoma of 40ml in its center was sunk under 20cm
of water. The SAS&A was inserted into the center of the hematoma for 5Smin and
operated at 10~20kg/cm? of water jet pressure and 100~200mmHg of aspirating force,
70~84.2% of hematoma was aspirated and the rate was significantly greater than that of
suction only. To examine the safety for brain tissue, the SAS&A was inserted into the
brain of a dog for 2min and operated at 10~20kg/ cm® of water jet pressure and
100~200mmHg of aspirating force. The fragments of the brain tissue collected during the
operation were less than 0.02mg/ min.  Histological examination showed the range of
injuries to the brain tissue, due to the procedure of SAS&A was less than 2mm from the
window of the probe. Using the SAS&A, hypertensive intracranial hematoma can be
evacuated safely and satisfactorily in the early satges of onset.




