Development of a new transapical arortic cannula
for the operation of the aortic dissection
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Fig.1. The developed cannula. B shows the enlarged image of
the cannula edge in A. C shows the enlarged image of the
narrowed area in A.

Fig.2. The schema of the cannula deployment. At first, the guide-
wire was inserted to the ascending aorta via the aortic valve
from the left ventricular apex (a). The sheath system with the
cannula was inserted (b). By the pusher lod, the cannula was
deployed actually (c). At last, the position of the narrow arta
was adjusted (d).
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Fig.3. Intraoperative findings. After the chest was opened, the
extracorporeal circulation was established. The sheath system
was inserted from the left ventricular apex (a). The venous
cannulae was inserted into the right atrium (b). The vent
catheter was inserted into the left ventricular through the right
pulmonary vein (c).
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Fig.4. Intraoperative ultrasonography. The upper and lower line
shows the margin of the ascending aorta. The yellow area is
the lorward flow in the cannula. The blue and red areas are the
blood flow in the ascending aorta. The blue arrow shows the
blood flow in the new cannula.
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Fig.5. Change of the mean blood pressure during
cardiopulmonary bypass
The graph shows X - SD. White center circle is mean value.
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Fig.6. Change of the body & cardiac muscle temperatures

during cardiopulmonary bypass
The graph shows X £ SD. White center circle is body
temperature. Black circle is cardiac muscle temperarture.
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Abstract

We examined the usefulness of an apical cannula developed for the apical aortic blood transmission procedure itanford A-
Type Acute Aortic Dissection. The cannula had a skeln a Seton of a Matsui-Kitamura (MK) stent made from nitinol. It is
6mm in diameter, 15cm in length, the surface is covered by 0.15mm thick silicone, and the cardiac muscle penetration part
was fitted with a ring of diameter 4mm and length 20mm. The cannulation technique was evaluated on eight pigs with an
average weight of 36.3 = 10.2kg, and test parameters such as core temperature ("C), left ventricle cardiac muscle temperature
(CC), mean arterial pressure (mmHg), pulse rate (beats/min), and vent rate (ml), were measured during the observation period
every 15 minutes. During the procedure, there was no trouble in inserting the cannula, and there was no bleeding from the
cardiac muscle incision. Also, the silicone film did not break during the course of the experiment. At the scheduled blood
transmission volume, mean blood pressure was maintained at a satisfactory value of 50mmHg. The vent rate from the left
ventricle, an average of 0.87ml/kg/min, presented no clinical problem, and it appeared that there was no aortic insufficiency.
Moreover, after extracorporeal circulation was started, the core temperature fell to about 20 °C in 20 minutes, which showed
that the reflux volume was sufficient. The new cannula excelled in respect of mean arterial pressure, pulse rate, and vent rate.
Since an artificial heart-lung can be safely inserted with this cannula, it ensures sufficient blood transmission volume, and it is
minimally invasive, we consider it to be a useful cannula.



