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With the third mortality and the first criple
morbidity cerebral vascular diseases pose great threat to
human health among which ischemic stroke accounts for
55% to 80% . Clinically the main reasons for ischemic
stroke are thrombosis in cerebral arteries resulting in acute
cerebral infarction and stenosis of intracranial and
carotid arteries with cerebral ischemic and hypoxic
changes. The major causes for acute cerebral infarction
are the defluvium of artherosclerosic plaques cardiogenic

emboli

causing stenosis of intracranial and carotid arteries with

artherosclerosis  fibromyo-dysplasia and arteritis
artherosclerosis as the most severe cause.

Improvement of diagnostic technology and increasing
advent of new materials for intervention has created a new
era for endovascular therapy of cerebral ischemic
diseases. Current research findings have shown that
endovascular thrombolysis in acute stage of cerebral
infarction can acclerate the rate of re-canalization of
occluded arteries and greatly decrease the morbidity and
mortality of cerebral ischemic vascular diseases. Stenting
of arterial stenosis can the improve of blood supply distal
to the lesion prevent recurrent cerebral ischemic stroke.
As a result endovascular thrombolysis for acute cerebral
infarction and stenting for intracranial and carotid arterial
stenosis are booming both at home and abroad.

Proper selection of patients of acute cerebral

infarction for endovascular thrombolysis with less

complications could be achieved through CT perfusion
MR Perfusion-Weighted Image PWI
Weighted Image DWI  non-invasive vascular imaging
technology including CEMRA and CTA for confirming and

demonstrating the sites and causes of cerebral ischemia

and Diffusion-

and furthermore for evaluating the survival ability and
reversibility of ischemic tissues and predicting prognosis
etc. For example the mismatch area on PWI and DWI
means the ischemic penumbra provides instruction for
clinical selection of patients for thrombolysis. And this
mismatch model is based on two hypothesis 1  the
borderline of the abnormal signal area on DWI separating
central infarction

the penumbra from non-ischemic

tissue 2 the borderline of the abnormal signal area on
PWI separating the penumbra half-shadow area from
non-ischemic tissue. However recent research has found
that both the abnormal signal areas on DWI and PWI are
not all belonging to penumbra. The abnormal signal area
on DWI contains ischemic penumbra and the abnormal
signal area on PWI includes benign decrease of blood flow
which will not result in cerebral infarction. These findings
challenge the theory that the mismatch area on DWI and
PWI means ischemic penumbra. Scholars from abroad
have already applied multi-parameter models of DWI and

PWI to quantitatively analyze different cerebral ischemic
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areas for complementing the mismatch models. But the
parameters still lack of common standards in sensitivity
and specificity.  The edition
Characteristics of Diffusion- and Perfusion-Weighted MRI

in Different areas of acute stroke in a rat model is an

publishing  of  this

aggressive attempt with a method of semi-quantity to
evaluate active cerebral tissue existing in acute cerebral
ischemia.

The obstacle in thrombolysis for acute cerebral
infarction lies in the fact that only a small number of
patients can have access to thrombolysis within 3 hours of
onset and only 3%-5% of patients have this oportunity
even in developed countries. Hemorrhage rate will
increase greatly in patients accepting thrombolysis beyond
3 hours of onset whose mechanism lies in the opening-up
of the tight junction between vascular endothelia the
dissolving of extracellular matrix ~ ECM and the
swelling of the pedal plates of astrocytes and their
detachment from ECM. Dissolving of ECM resulted in the
destruction of blood-brain-barrier acts as the major cause
of cerebral hemorrhage. Tt has been shown that
angiotensin vascular endothelial growth factor VEGF
MMPs

free radicles and nitrogen

matrix metalloproteinase adhesion molecules
platelet activating factor
monoxidum all play a part in the dissolving of ECM. And
even thrombolytic drug rt-PA participates in the dissolving
and re-shaping of ECM. In order to benefit more patients
of acute cerebral infarction with thrombolysis —aggressive
measures should be taken to lower the hemorrhagic
complication rate and the time window of thrombolysis
should be effectively prolonged for patients with cerebral
infarction beyond 3 hours. Scholars abroad have treated
acute cerebral infarction beyond 3 hours of onset by using
mechanic

thrombus-disrupting ~ lowering rt-PA  dose

administered with only intra-arterially —applying 7E3F
ab’ , to decrease the aggregation of platelet and
MMPs BB-1101  and

erythropoietin - and succeeded in decreasing the infarction

administering inhibitors

volume and improving the neurological function without

increasing  cerebral  hemorthagic  complication  or

hemorrhagic transforming rate. Our research team also
administered albumin  and magnesium sulfate as
neurological protection drug to treat rat infarction model

within 6 hours of onset resulting with the same effect of

decreasing the damage of ischemic cerebral tissue and
without hemorrhagic complication. It is certain that
hemorrhagic complication in thrombolysis is a result of
multiple factors with no single drug being able to solve the
problem.

It is predictable that based on semi-quantitative or
quantitative parameters of CT or MRI in conjunction with
PWI/DWI mismatch model rather than simply on the
onset time of infarction for proper selection of patients of
cerebral infarction mechanic thrombus-disruption and/or
intra-arterial thrombolysis together with intervention of
neurological protection drug will be the trend for treating
acute cerebral infarction in the future.

The protection umbrella decreases the danger of
distal embolism

artherosclerosic  plaques in  the

arterial caused by defluvium of
process of stent
implantation resulting the unprecedented attention for
carotid arterial angioplasty with stent placement. In the
United States and Europe stenting of carotid arterial
stenosis has become a main alternative to carotid
endarterectomy. The invention of customized intracranial
stent APPLO has increasingly expanded the range of
stenting for intracranial arterial stenosis because of easy
manupulation to reach and pass through the stenosis of the

middle

arteries with its increased pliancy

anterior posterior cerebral and vertebrobasilar
improved radial
support and good adherence.

It is noteworthy some of patients will have re-stenosis
shortly or long after stent implantation and even after
certain management but without a satisfactory result. As a
consequence the main problem with stent implantation
recently and for some time in the future will be how to
create proper indications and increase the ratio of benefit
to danger. We wusually apply non-invasive vascular
imaging like CTA or CEMRA to demonstrate the location
and degree of stenosis and utilize CT perfusion or MR
perfusion image if possible in conjunction with clinical
symptoms to determine the responsible arteries. Of
course with the improvement of MRI helix of wire and
signal-noise ratio will bring us a precise evaluation of
hazardous plaques in carotid and even intracranial
arteries. An increasing number of patients will be

benefitial from timely stent implantation. ] Intervent

Radiol 2005 14 449-451
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