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[ Abstract] Vascular cognitive impairment ( VCI) has been a hot topic in medical research in recent years. The
cause of the disease is relatively complex, but the main clinical manifestations are multiple cognitive disorders, impaired
short-term memory, and dementia, which seriously affect quality of life. The successful establishment of animal models is
an important step in the study of the pathogenesis of VCI and as a means of identifying effective treatment options for
patients. Numerous animal models of VCI have been established, of which rodent models are the most widely used. In rats,
these include a four-vessel occlusion (4-VO) method, a modified 4-VO method, a three-phase 4-VO method, a two-vessel
occlusion (2-VO) method, a modified 2-VO method, a modified common carotid stenosis method, and a one-sided
common carotid arterial occlusion method. In mice, these include a common carotid artery stenosis method and an
asymmetric common carotid artery surgery method. These surgical modeling method are associated with differing
postoperative site of injury, severity of injury, survival rate, and behavior. We will systematically review the surgical

method, phenotypes, evaluation, advantages, and disadvantages of the nine listed rodent VCI models. We hope that this
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will provide some guidance for researchers in the selection of relevant animal models.
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Table 1 Comparison of common animal models of vascular cognitive impairment
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Table 2 Summary of advantages and disadvantages of common animal models of vascular cognitive impairment

Ay N A
Models Advantages Disadvantages
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The time of arterial occlusion can be controlled according to
the research purpose. Accordingly, the degree of brain injury
can be controlled.
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Blood gas values, hematocrit, hemoglobin, or rectal
temperature are not affected. Moreover, esophageal or tracheal
injury or excessive bleeding doesn’ t occur. The degree of brain
damage in animals can be controlled according to the purpose

of the research.
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The animal visual dysfunction caused by the incomplete
ischemia of the animal’ s eye is avoided. The experimental data
for evaluating learning and memory in maze experiments are
more reliable.
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The surgery is relatively simple, and the cost of the surgery is
low. Moreover, the postoperative animals show continuous
impaired spatial learning ability, which is consistent with

4-VO.
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The surgery is relatively simple, and the cost of the surgery is
low. Moreover, the mortality of rats after operation is

significantly reduced.
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The degree of arterial occlusion can be controlled according to
the research purpose. Accordingly, the degree of brain injury
can be controlled.
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Sensory deficits or motor deficits are shown in postoperative
animals. The hippocampal lesions are similar to those of human
patients. Moreover, no optic nerve damage is involved.
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Progressive stenosis of the common carotid artery can be
achieved, which is more in line with the disease progression

of VCI.

the brain, resulting in higher postoperative animal

mortality.
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This surgical plan blocked four blood vessels supplying
the brain, resulting in higher postoperative animal

mortality.
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This surgical plan blocked four blood vessels supplying
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mortality. The cognitive impairment of rats in the 4-VO

resulting in higher postoperative animal

method only exists in middle-aged and old rats, but not
effective in young rats.
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The BCCA need to be ligated at the same time, and
animal brains will quickly undergo low blood flow
perfusion, resulting in higher mortality. Moreover, the
retinal injury caused by incomplete ischemia in the eyes of
postoperative animals will affect the accuracy of behavioral
experimental results.
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There is an interval between the two operations, so the
experiment period is prolonged.
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white matter damage, which is not conducive to the study.
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The phenotype of sensory or motor deficit appears late.
BCAS mice do not develop other phenotypes related to
subcortical lesions in 30 d after surgery. Micro-coils
adversely affect the endothelium of arteries. Moreover, the
surgery was difficult and expensive.
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No micro-vascular pathology changes are observed in
ACAS mice. Micro-coils adversely affect the endothelium
Moreover,

of arteries. the surgery was difficult and

expensive.
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