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Evaluation of Microcirculation of the Brain during Retrograde Cere-

bral Perfusion with the Use of a CCD Microscope
Yasunobu FURUZAWA

Department of Advanced Surgery, Division of Organ Pathobiology, Gifu University School of Medicine

(Director: Prof. H. HIROSE)

In aortic arch repair, establishment of safer cerebral protection remains an important issue to reduce cerebral complications.
Various cerebral perfusion methods have been utilized for it. The usefulness of retrograde cerebral perfusion (RCP) with hypother-
mia was recently employed. In the present study, the cerebral microcirculation during RCP was evaluated by direct observation
with the use of a charge-coupled device (CCD) microscope. Extracorporeal circulation was established with the arterial perfusion
via the femoral artery and venous drainage from the right atrium in 6 craniotomied, and anesthetized swine. The arteriolae and ve-
nulae on the brain surface were observed. Each swine was cooled down to a brain temperature of 20C. Homogeneous vascular
flow was observed during antegrade cerebral perfusion (ACP) in all models. Perfusion was discontinued, RCP was initiated with
oxygenated blood via the superior vena cava increase of perfusion pressure with stepwisely, and cerebral perfusion pressure
(CPP) was gradually increased. Retrograde vascular flow was generated in 4 of the 6 models during RCP, but homogeneous ret-
rograde vascular flow was achieved in the arteriolae and venulae in only 2 swine at a CPP=20mmHg. These results suggested
that homogeneous and effective retrograde perfusion might be achieved in ACP with arterial pressure which might be caused
brain edema. However, it might not be achieved in RCP without increase of a CPP<20mmHg, though brain edema might be

caused by such a pressure.
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Fig. 1
system in RCP initiated by clamping a and d and by declamping b

Ilustration of this experiment. Perfusion and drainage

and c after CA. The microscope system consists of a CCD micro-
scope with a needle probe, a monitor, a videocassette recorder, and
a computer.
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Fig. 2 Changes in diameter and flow of the arteriolac during
each perfusion, Open circle period without distinct blood flow.
Closed circle period when vascular flow was observed.

antegrade cerebral perfusion
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Fig. 3 Changes in diameter and flow of the venulae during each
perfusion.

circulatory arrest

retrograde cerebral perfusion

CPP | 10mmHg

Fig. 4
distinct blood flow. Arrow shows the direction of blood flow. Homogeneous retrograde vascular flow was

achieved at 20 mmHg.
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antegrade cerebral perfusion

circulatory arrest

retrograde cerebral perfusion
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CPP . 15mmHg

Fig. 5 Image of swine3. One arteriola (A) and two separate venulae (V) are shown. Diameter of both ve-

nulae was larger than that during antegrade perfusion, but in the smaller venula, retrograde flow was not ob-

served.

antegrade cerebral perfusion

circulatory arrest

retrograde cerebral perfusion

CPP . 10mmHg

Fig. 6
flow, and the arteriola (A) was kept collapsed.
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