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(%) demonstrating the neuroprotective effect of edaravone dur-
250 ing CPB for permanent cerebral infarction.

- *f In our study, increasing free radical production was
200 |— - found from the point of ASCP termination until the end of
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Figure 5. Changes in CCT and N4/N1 amplitude ratio. Values are
expressed as percentages of the preoperative values (see text). In
group C, postoperative CCT was significantly prolonged com-
pared with that in all other groups. The postoperative N4/N1
amplitude ratio in group C decreased significantly compared with
that in all other groups (*group C vs groups A, B, and D, P <
.0001). CCT, Central conduction time.

cause brain is a fat-rich tissue, we believe that HEL can
be a reliable biochemical marker of free radical produc-
tion induced by ischemic brain injury.

In the present study, the animals in group C (the cerebral
infarct group) showed a remarkable increase in serum HEL
and MDA at the end of ASCP. These findings suggested that
ASCP induced ischemia in brains with old cerebral infarc-
tion, which resulted in accelerated free radical production.
Moreover, in group C, we observed a prolongation of CCT
and a decrease in the N4/N1 amplitude ratio, whereas none
of these changes were seen in the intact animals. Previous
studies demonstrated that impaired somatosensory evoked
potential was associated with cerebral injury in permanent
ischemic models.?”® Our findings were consistent with the
above findings in the sense that we also found brains with
old infarction showing functional impairment with acceler-
ation of free radical production caused by ischemia during
ASCP, whereas the intact brain showed no such evidence of
ischemic damage.

The animals in group D (the edaravone-treated infarct
group) showed a reduction in the level of serum MDA
and HEL concentrations compared with those in the
non-edaravone-treated infarct animals. A decrease in post-
operative CCT prolongation and the recovery of postoper-
ative N4/N1 amplitude ratio were also noted in group D,
suggesting that free radical scavenging was effective in
reducing neurologic dysfunction after ASCP in brains
with old infarction. Although the cerebral protective ef-
fect of edaravone in acute cerebral ischemia is well
described,®!'®** to our knowledge, this is the first report

the experiment in group C. Serum glutamate also showed a
parallel increase during the rewarming phase in this group.
In the rewarming phase, VALD also became greater in
group C, perhaps indicating an acceleration of anaerobic
glycolysis in the brain tissue.”? These findings may be
explained by neural cell damage being worsened by accel-
erated free radical production and increased cellular metab-
olism. It is important to note that the serum concentration of
glutamate decreased in the edaravone-treated infarct group
(group D) in this study. This suggests that edaravone atten-
uated ischemic and free radical-mediated neural cell dam-
age and by doing so, reduced neurologic dysfunction that
was documented by the results of somatosensory evoked
potential examination in group D. From the above results, it
is evident that in brains with old infarction, free radical
scavenging provides an effective way to attenuate functional
and metabolic damage to neural cells within the chronic pen-
umbra region in the rewarming phase after ASCP.

However, the present study has a number of important
limitations. Although it can be assumed from the biochem-
ical assessment performed in the present study that brain
ischemia causes free radical production in the chronic pen-
umbra region, the actual regional cerebral blood flow during
ASCP was not measured. Thus, the relationship between
ischemia and free radical-mediated neurologic injury is not
directly evident. Transcranial Doppler sonography or near-
infrared spectroscopy may be used to measure regional
cerebral blood flow.>® Moreover, we could not perform
brain histopathology to document ischemia-induced tissue
damage in a graded manner.

Conclusions

We examined the influences of prophylactic administration
of edaravone, a free radical scavenger, on brains with or
without old cerebral infarction in dogs undergoing ASCP.
Cerebral ischemia occurred during experimental ASCP re-
sulting in postoperative neurologic dysfunction, which was
attenuated by prophylactic administration of edaravone. It is
therefore expected that prophylactic administration of
edaravone could be useful for brain protection in ASCP for
high-risk patients with a history of cerebral infarction.
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Fig. @ Retrograde cerebral perfusion can be easily performed using the bypass
connecting between arterial and venous lines and clamping the IVC.
SVC:superior vena cava, IVC:inferior vena cava.
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Fig. @ Changes in oxyhemoglobin (continuous line) and deoxyhemoglobin (dot

line) measured by near infrared spectroscopy. Upper flame showed gentle
decreasing of oxyhemoglobin and increasing of deoxyhemoglobin during
retrograde cerebral perfusion. Lower flame showed acute decreasing of
oxyhemoglobin during simple circulatory arrest.
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< Feature Article >
Recent Advances in Perioperative Organ Protectlon

'Bram Protectmn during Total Arch Replacement Surgery
e Retrograde Cerebral Perfusmn—-

T ; Yoshihiko Ohmsh1
Department of Amnesthesiology, National Cardiovascular Center

Retrograde cerebral perfusion (RCP) has been introduced as a new means of brain
protection during total arch replacement surgery. This method is simple and has
gained widespread acceptance because it does not disturb the surgical procedures and
prolong operating time. However, its time-limited neuroprotective effect and associa-
tion with postoperative brain edema and cognitive dysfunction have restricted the
cases. Nevertheless, RCP ensures the head cooling and protective effects against the
emboli of air or debris. In the future, RCP is expected to be more useful by using in

combination with circulatory arrest or antegrade cerebral perfusion.
(J Clin Anesth (Jpn) 2006 ; 30 : 471-8)

Key words : Total arch replacement surgery, Retrograde cerebral perfusion,
Deep hypothermic cardiopulmonary bypass
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