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= ABSTRACT =

A Study of Effect of Recirculation in Experimental Cerebral Ischemia

Kyu Man Shin, M.D.

Department of Neurosurgery Ewha Womans University College of Medicine,
Seoul, Korea

Focal cerebral ischemia initiates a series of events from the regional development
of ischemic edema, loss of neural function and culminating in eventual infarction,
The purpose of this study is to determine the effect of recirculation in acute focal
cerebral ischemia. Sixty adult mongrel cats of either sex underwent production of
focal ischemia by transorbital occlusion of the left middle cerebral artery with a
Heifetz clip.

The duration of ischemia was 1, 3 and 5 hours. In 5 animals in each group, the
ischemic brain was reperfused for 1,4 and 7 hours by removing the clip from the
artery. It was observed that provided the restoration of cerebral blood flowin cats
can be accomplished within 1 hour in cats or at least within 3 hours of the in-
sult, the reversal of the neurological deficits and prevention of irreversible cerebral
infarction can be expected. Therefore the prevention of cerebral infarction must
first be directed toward improving blood flow during the insult as rapidly as po-
ssible to minimize the time that cerebral blood flow is below threshold for the

formation edema.
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Fig. 1. The left eye was enucleated.

Fig. 2. The left middle cerebral artery was clipped
{arrow )
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Table 1. Period of occlusion and recirculation

Number of cases

Group

1 hr. occlusion

without recireulation P TTT T T T T [T T ] 08
1hr recireulaion V77 1 1| | 1 1T 1 1T 1 1 15
4 hrs.  recirculation M | I I I I I I ™
7hes.  recirculation 2 N I s

3 hrs. occlusion

without recirculation

1 br. recirculation %%%
4 hrs. recirculation
7 hrs.  recirculation %%%

5 hrs. occlusion

without recirculation

%7777/

|
1 11

L 1L 1 ]s
L1 ! |

| 5

1 hr.  recirculation %%%%% . I
4 hrs. recirculation %%V/////‘%%
7 hrs.  recirculaiion

Yo 0 .

////////% occlusion time.
- recirculation time,
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Fig. 3 This plotograph is the normal cerebral ang-
ography of cat and this left middle cerebral
artery was visible ( arrow ).

Fig. 4. The proximal portion of middle cerebral
artery was clipped (arrow ), so that the
middle cerebral artery was not visible.

Fig. 5. This cat had mild weakness of right forelimb
(arrow ), but was able to walk,

Fig. 6. This cat had moderate weakness of right
forelimb, and the consciousness was deep
drowsy.
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Flg 7 This cat had severe weakness of r1ght fore
limb {only movement during stimulation )
and the consciousness was stuporous.

Fig. 8. This cat had no response of the right fore-
limb to stimulation and the consciousness
was comatous.
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Table 2. Observation of neurological deficits

Grade

Group 0O I I B W

1 hr. occlusion

without recirculation 2 3
1hr. recirculation 4 1
4hrs, recirculation 1 3 1
7hrs.  recirculation 1 4
3hrs. occlusion
without recirculation 1 2 2
1hr. recirculation 2 3
4hrs. recirculation 1 1 1
7 hrs. recirculation 1 3
5hrs, occlusion
without recirculation 2 2 1
1 hr. recirculation 1 1 3
4hrs. recirculation 2 3
7hrs.  recirculation 1 4

According to limb function.
Grade O : absent weakness

Grade [: mild weakness

Grade [ : moderate weakness

Grade [ . severe weakness ( movement during
IV stimulation )

Grade V: no movement during stimulation.
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Table 3. Observation of the macroscopic finding
of sectional surface of brain

Group 0 I L

1 hr. occlusion
without recirculation 4 1
1 hr. recirculation 2 3
4 hrs. recirculation 3 2
7 hrs recirculation

3 hrs, occlusion

without recirculation 2 3
1 hr recirculation 3 2
4 hrs. recirculation 1 3 1
7 hrs. recirculation 1 2 2
5 hrs occlusion
without recirculation 1 2 2
1 hr recirculation i 1 3
4 hrs. recirculation 2 3
7 hrs.  recirculation 1 2

Grade 0. Nearly normal

Grade [:Mild swelling

Grade [I: Modevate swelling

Grade [[: Swelling and small hemorrhage

Grade [V:Swelling and large hemorrhagic necrosis
with cavitation.

Fig. 9. Coronal section of the cat (clipping for 1hour

and recirculation for 7hours ) brain showing
nearly normal.

gle HEFo] o daH T TAZL ABFAME 2¢

Fig. 10. Coronal section of cat ( clipping for Shours
and recirculation for 7 hours ) brain showing
swelling and large hemorrhagic necrosis with
cavitation.
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