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ml ) 21050 | J9 >R A L TidEEE (Fig 1A ) L, £DBEOMABP, ICP,
CBFZ#Y 75 7 THftaisk L1z,
2. FUTEIRENE D S 4T
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CPP(%) = (CPP / CPP(control)) X 100
CBF(%) = (CBF / CBF(control)) X 100
CVR(%) = (CPP(%) ~ CBF(%)) X 100
CPP : cerebral perfusion pressure
MABP : mean arterial blood pressure
1042, : intracranial pressure
CVR : cerebrovascular resistance
CBF  : cerebral blood flow
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oo HODEHZUM LI, ZOEZHLTH =2~ VEKBIREGETSICHA LEE L 7.
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RN 8L E T FRIBEETH - 7 (p<0.05, Fig.2),

MABPORifE£107.344.3mmHg ThH > 7co MABPEE ~ VAR bbb LFTEL
A ERALE S, 12@EARTH104.024.5mmHg T - 72 ( Fig.2),

CPPOHifEI398.314.TmmHgTH - f2, CPPIRICPO R XI5 L TETF L 12/
ABFIZIET70.7-4.8mmHg & 18 2 72, 8EELETOETFRERTS -7 (p<0.05, Fig.3,
upper)
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Fig. 1 A) Lateral view of a compressed brain.
B) Coronal section of the compressed brain. Marked
deformity i1s found at the compressed side, whereas the
contralateral side remains almost unchanged except for

midline shift.
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Fig. 2 Mean arterial blood pressure (MABP) and intracranial

pressure (ICP) during ball insertion.
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Fig. 3 Cerebral perfusion pressure (CPP, upper) and cerebral blood

flow (CBF, lower) during ball insertion.

Sl




CVR (%)

180

160

140 -

120 -

100 A

AT

| ot AN CIRE
Dunnett (P < 0.05)

Dunnett : N.S.

mean—+ SE
o—e (t. CVR
o—ort. CVR

* P <0.05

* %P <0.01
(v.s.rt. CVR)

pre 1

2 3 4 a6 R 0001 19
Number of balls

Fig. 4 Cerebrovascular resistance (CVR) during ball insertion.
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Scanning electron micrograms (SEM) of the vascular endocasts in the control.

A) Nuclear indentations (n) of endothelial cells are found in the arteriole (a). Bar=50 .

B) Capillary (c) network. Bar=50s.
C) Capillary (¢) and venule (v) network. Bar=50 4.
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Fig. 6 SEM of the vascular endocasts of the central portion of compressed cortex.

A) Capillary network and venous system disappear, and the vascular endocasts
become very sparse. Bar=>50 u.
B) Interruption of the capillary (c) with narrowing and irregular surface is

o

demonstrated. Bar=5u.
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Fig. 7 SEM of the vascular endocasts of the peripheral portion of compressed cortex.

A) Irregular flexion of capillaries (¢) are seen. Bar=50pu.

B) Venules (v) are markedly dilated. Bar=50 x.

C) The veins (V) of cortical surface are constricted by small arteries (A) at the crossing. Bar=50x.



Fig. 8 SEM of the vascular endocasts of the contralateral cortex.

A) Arterioles (a) and capillaries (¢) are dilated slightly but not show reduction

in number or flexion. Ba=50u.




Experimental study on brain damage by
extracerebral compression

- Alteration of cerebral circulation and
microvascular architectures -

Osamu Sakuta , Jiro Mukawa

Department of Neurosurgery, University of the Ryukyus, School

of Medicine, Okinawa, Japan

Key words : extracerebral compression, intracranial pressure,
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Abstract

Effects of extracerebral compression on cerebral circulation and micro-
vascular architecture were investigated in 23 adult cats. Brain compression
was produced by inserting 12 steel balls ( 5 mm in diameter, at 10 minute
intervals) into the extradural space through a burr hole in the left temporal
bone. Mean arterial blood pressure (MABP), intracranial pressure (ICP) and
cerebral blood flow (CBF) were measured continuously. Cerebral perfusion
pressure (CPP) and cerebrovascular resistance (CVR) were then calculated.
Microvascular architecture of the brain was studied by scanning electron
microscope (SEM) in the cerebrovascular casting methods.

CBF decreased significantly on the compressed side though CPP remained
unchanged untill the insertion of 5th ball. CVR increased correlatively to the
number of balls on the compressed side while it remained unchanged on
the contralateral side.

In SEM study, flexion and interruption of capillaries and the crossing and

pressing phenomenon of the pial vessels were most remarkable in the
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compressed side. The degree of alteration in the microvascular architectures
corresponds to the structural shift of the brain. .

These data show that increase of CVR correlating to alteration of
microvascular architectures plays an important role in decrease of CBF in a
compressed brain.

It is suggested that intracranial mass lesions causing structural shift of
brain must be removed in order to avoid further brain tissue damage due to

microvascular lesions.
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