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Fig. 1. Serial diffusion-weighted (A) and T2-weighted images (B) after development of infarction.

A. High signal intensity is detected in the right hemisphere at 30 minutes and its intensity increases till 1 day. Thereafter its intensi-
ty decreases gradually.
B. High signal intensity is detected from 1 day and thereafter its intensity decreases continuously.
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Fig. 2. ADC ratios plotted against time from infarction onset.
The ratio is 0.81 at 30 min, is lowest at 4 and 6 hours.
Thereafter the ratio continue to increase. number in parenthe-
sis; the number of rabbits.
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Fig. 3. T2 signal intensity ratios plotted against time from in-
farction onset. The ratio is higher than 1 from 30 min, is high-
est at 1 day, and thereafter continue to decrease. The ratio is
below 1 after 21 days. number in parenthesis; the number of
rabbits.

Fig. 4. Electron microscopic finding at 6 hours after infarction
onset (x 5,000). Neuropils are swollen and have many vac-
uoles. Axons (arrows) are degenerated and multiple pores in
astrocytic cytoplasm (open arrows) are noted. However, the
basement membranes of blood vessel are intact.
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Fig. 5. Microphotographic finding at 5 days.

A. Dilatation of perineural space, loosening of neuropil matrix and red neurons (arrows) are noted. Karyorrhectic debris (open ar-

rows) implying cell destruction are also revealed (H & E, x 200).
B. Normal area is shown as a comparison (H & E, x 200).

Fig. 6. Microphotographic (A) and electron microscopic (B) findings at 31 days.

A. There are noted liquefaction necrosis with dystrophic calcification (arrows) at left and upper sides, and a large sheet of foamy
histiocytes (open arrows) at right side (H & E, x 100).
B. Prominent liquefaction necrosis (arrows) and amorphous granular structures (open arrows) derived from necrotic cell destruc-
tion are revealed in extracellular space (x 5,000).
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Diffusion- and T2-weighted MR Imagings of Cerebral
Infarction in Rabbit: Time Course of Imaging
Findings and Histologic Correlation*
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Purpose : To correlate the serial findings obtained by diffusion- and T2-weighted imaging with histologic find-
ings obtained from 30 minutes to 31 days after the development of cerebral infarction in rabbits.

Materials and Methods : Nineteen male New Zealand white rabbits were subjected to intracerebral embolic in-
farction. Diffusion- and T2-weighted imagings were performed at 30 min, 2, 4 and 6 hours,and 1, 3, 5, 7, 11,
21 and 31 days. Apparent diffusion coefficient (ADC) ratios and T2 signal intensity ratios of infarcted and nor-
mal brain were calculated. Microphotographic or electron microscopic (EM) examinations were performed
during hyperacute, acute and chronic infarctions.

Results : During hyperacute infarction, diffusion-weighted images showed high signal intensity in the infarct-
ed area, and ADC ratios ranged from 0.81 to 0.56. High signal intensity on diffusion-weighted images contin-
ued until day 3, decreasing thereafter. The ADC ratio increased continuously after day 1. High signal intensity
on T2-weighted images was noted from 6 hours and continued until day 7, decreasing thereafter.
Microphotographic findings at 6 hours were normal, but EM examination revealed cellular swelling with in-
tact basement membrane, suggesting cytotoxic edema. During acute infarction, abnormal dilatation of the per-
ineural space, cell destruction, and loosening of the neuropil matrix were revealed by microphotography.
During chronic infarction, microphotographic and EM findings revealed liquefaction necrosis.

Conclusion : These data indicate that in cases of hyperacute infarction, diffusion-weighted images reflect cy-
totoxic edema more accurately than do T2-weighted images. A gradually increasing ADC ratio during the
course of infarction may be associated with vasogenic edema and cell lysis.

Index words : Brain, infarction
Brain, MR
Magnetic resonance (MR), diffusion study
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