No-reflow Phenomenon Following Total Brain
Ischemia of 10 min Duration in Dogs
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Abbreviations : PEEP, positive end-expiratory pressure; H-E, hematoxylin & eosine.
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Fig.1l. Method for aortic occlusion. Ao, as-
cending aorta; SVC, superior vena cava;
IVC, inferior vena cava.

Tablel. Scales for grading the extent of filling defects of carbon

Complete filling with carbon black (no filling defects).
Mild filling defects. The filling defects were very fine and

not present in most of the region in question.

The filling defects were fine, but

extented throughout most of the region in question.

Grade 0

Grade 1

Grade 2 Modrate filling defects.
Grade 3  Severe filling defects.

The filling defects were distributed

throughout most of the region in question.

Table 2. Latency periods until EEG disappearance and values just before the aortic occlusion

EEG Esophageal Mean Arterial

Hemoglobin PaCo; Pa0,

Base Excess Blood

Group Temperature Blood Pressure pH Sugar

(sec) (T) (mmHg) (mmHg) (mmHg) (mEq/1) (mg/dl)

Group 2 (n=7) 235 37.1%0.9 130£30 13.0%+2.4 7.36::0.02 382 536160 —3.410.8 199£33
Group 3 (n=7) 21+5 36.8+1.1 11025 12.9+2.3 7.371£0.02 38+3  504+46 ~-3.3%0.7 199430
Group 4 (n=8) 19+4 36.9x1.0 12826 13.3%2.0 7.36+0.02 39+4  518+68 —3.0:1.0 21569

( ), numbers of animals. Values are means%SD, no significant difference between the groups.
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Fig.2. Left (Control, Group 1). Cerebral vasculatures were completely perfused with carbon black.
a, coronal slice (504 ) of the brain at the center of the optic chiasm; b, frontal cortex (X10); c,
basal ganglia (x 10) ; d, thalamus (X10). Right (Group 2). Carbon was infused at the end of 10 min
total brain ischemia. Cerebral vasculatures were not completely perfused with carbon black
(compare with control). e, coronal slice (504 ) of the brain at the center of the optic chiasm; f,

frontal cortex (X 10); g, basal ganglia (X10); h, thalamus (X 10).
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Fig. 3.

coronal sections.

Grade of filling defects

Number of animals Number of animals

Number of animals

The scales employed for grading the extent of filling
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Summary of regional filling defects in group 2 based on examination of

defects are

given in the table 1. Height of bar indicates numbers of animals afected.
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p 2. The ischemic cell changes were not seen. a, coronal slice (204 ) of the brain at the

center of the optic chiasm; b, caudate nuclei (X100); c, frontal cortex (x40); d, medial nuclei of

thalamus (x100). Kluver-Barrera stain.
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No-reflow Phenomenon Following Total Brain Ischemia of 10 min Duration in
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Abstract

The no-reflow phenomenon, that has been thought to be an important pathogenesis of
brain injury after ischemia, was examined in 29 dogs with particular reference to the time
course after total brain ischemia. Total brain ischemia of 10 min duration was induced by
clamping the ascending aorta, and the no-reflow phenomenon was examined by a method
of infusing carbon black from the aorta into the cerebral vasculatures. The infusion of
carbon black was performed without ischemia in 7 dogs as the control (group 1). The
infusion was carried out at the end of the ischemia in 7 dogs (group 2), 10 min after the
ischemia in 7 dogs (group 3) and 1 hour after the ischemia in 8 dogs (group 4). As a
result, in groups 1, 3 and 4, the brains were completely perfused with carbon black. In
contrast, the filling defects of carbon black, i. e., no-reflow phenomenon, were found only
in group 2. The regions of the filling defects were seen in the deeper layers of cerebral
cortex in all of the 7 animals (7/7), the basal ganglia (6/7), the thalamus (6/7), the brain
stem (5/7), the hippocampus (3/7) and the cerebellum (2/7). When the defects were
examined, the areas were large in the former 3 regions (the deeper layers of the cerebral
cortex, the basal ganglia, especially the caudate nuclei, and the thalamus), but usually
small in the latter 3 regions. The present results indicate that the no-reflow phenomenon
after total brain ischemia of 10 min duration disappears in dogs when the cerebral blood
flow is allowed to return. It was concluded therefore that the no-reflow phenomenon will
not always occur after brain ischemia, and might be influenced by the hemodynamic
conditions after the ischemia. If a permanent no-reflow phenomenon occurs, it will mainly
affect the regions that are perfused with perforating arteries without collateral vessels, such
as the deeper layers of cerebral cortex, the basal ganglia and the thalamus.



