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Table 1. Characteristics of the experimental groups

HCA CRCP IRCP
Body weight (kg) 3.6(3.50 4.0) 3.5(3.30 3.6) 3.4(3.40 3.6)
Hematocrit (%) 16.5(15.0 0 18.0) 15.8(15.4 0 17.5) 15.5(14.4 0 16.3)
Cooling period (min) 34(230 39) 34(29 0 38) 33300 37)

The SAO: pre HCA (%)

72.6(63.80 74.3)

62.9(59.0 0 67.5) 64.0(58.10 69.7)

There were no significant differences between each groups. Values are shown as the median with

interquartile ranges.

SdOgz; the oxygen saturation obtained with the method of DIFFUSION EQUATION, HCA; hy-
pothermic circulatory arrest, CRCP; continuous retrograde cerebral perfusion, IRCP; intermit-

tent retrograde cerebral perfusion.

Change of SdO, ratio

SdO, ratio

10 F

08 | -©- HCA
A& CRCP

06
8 |IRCP

04 |-

Cooling Brain protection Rewarming
0.2 L L L
PreCPB HCA 30min 60min 90min

Fig. 1. The median SdO: ratio before the start of CPB was 0.79, 0.81, and 0.82 in the HCA, CRCP, and
IRCP groups, respectively. There were no significant differences among the three groups. The
SdOg ratio decreased during brain protection time and increased during rewarming time.

CPB; cardiopulmonary bypass.
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Fig. 2. Forty-five minutes after brain protection, the median SdO; ratio was 0.51, 0.64, and 0.73 in the
HCA, CRCP, and IRCP groups, respectively. There was a significant difference between the HCA
and IRCP groups, but not between the CRCP and IRCP groups.

The median maximal SdO; ratio during rewarming was 0.86 and 1.03 in the CRCP and IRCP
groups, respectively. There was a significant difference between the two groups. In all animals of

the IRCP group, the maximal SAO; recovered.
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Fig. 3. The median water content of the cerebral tissues was

77.4%, 79.8%, and 78.2% in the control, CRCP, and
IRCP groups, respectively. There was a significant dif-
ference between the CRCP and control groups, but
not between the control and IRCP groups.
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Intermittent Retrograde Cerebral Perfusion is an Effective Means of

Cerebral Protection during Deep Hypothermic Circulatory Arrest

Okihiko AKASHI, Hiroshi OSAWA, Shinpei YOSHII, Yusuke TADA and Masahiko MATSUMOTO

Departments of Second Surgery, Faculty of Medicine, University of Yamanashi

Abstract:  Although continuous retrograde cerebral perfusion (CRCP) has been widely used, postoperative transient
brain dysfunction sometimes occurs due to continuously elevated intracranial pressure. We have introduced intermit-
tent retrograde cerebral perfusion (IRCP) and experimentally evaluated its cerebroprotective effect.

[Methods] Twenty-four rabbits were divided into control (n = 6), hypothermic circulatory arrest (HCA, n = 6),
CRCP (n = 6), and IRCP (n = 6) groups. Circulatory arrest (at 20 °C) was done for 45 min in the HCA group, and for
90 min with CRCP or IRCP followed by 30 min rewarming in the CRCP and IRCP groups, respectively. IRCP was re-
peated at 50 m//kg with blood drainage into a reservoir and returned via the maxillary vein. The cerebral tissue oxy-
gen saturation (SdOs) was monitored using near-infrared spectroscopy and the tissue water content was measured
after the experiment.

[Results] During circulatory arrest, the median SdO; ratio (SdOy/pre-HCA SdOy) was 0.51, 0.64, and 0.73 in the
HCA, CRCP, and IRCP groups, respectively. The SOy ratio at rewarming was significantly higher in the IRCP (1.03)
than in the CRCP (0.86) group. The cerebral tissue water content was 77.4%, 79.8%, and 78.2% in the control,
CRCP, and IRCP groups, respectively.

[Conclusions] IRCP provides higher oxygenation for cerebral tissue, reduces cerebral edema, and is superior to

CRCP for cerebral protection.

Key words: retrograde cerebral perfusion, hypothermic circulatory arrest, thoracic aortic aneurysm, Near Infrared

Spectroscopy, cerebral edema



