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Cholesterol complications

Cholesterol as a spontaneous intracerebral hemorrhage risk factor.

Although some previous reports have demonstrated an association between lipid accumulation and
degenerative changes in aneurysm walls in humans, epidemiological studies have failed to identify
dyslipidemia as a risk factor for intracranial aneurysm pathogenesis. Thus, Shimizu et al. examined
whether an increase in serum cholesterol levels facilitates the progression of intracranial aneurysms
in a rat model. Rats were given a high-fat diet (HFD) and subjected to an intracranial aneurysm
model. The HFD elevated their serum cholesterol levels. The intracranial aneurysms induced at the
anterior cerebral artery-olfactory artery bifurcation were significantly larger in the high-fat group than
in the normal-chow group. Histological analysis demonstrated that the loss of medial smooth muscle
layers was exacerbated in the high-fat group and indicated the presence of macrophage-derived foam
cells in the lesions. In in vitro experiments, the expression levels of the pro-inflammatory genes
induced by LPS in RAW264.7-derived foam cells were significantly higher than those in RAW264.7
cells. The combination of these results suggests that increased serum cholesterol levels facilitate
degenerative changes in the media and the progression of intracranial aneurysms presumably
through foam cell transformation 1).

Maekawa et al., investigated possible associations among the presence of cholesterol crystals in
embolic debris, the proportions of debris components, and postoperative cerebral embolism in
patients undergoing carotid artery stenting (CAS).

Sixty-seven consecutive procedures were performed for internal carotid artery stenosis with CAS at
the hospital between November 2015 and February 2018. Procedures for emergency CAS for stroke in
evolution or crescendo transient ischemic attack were excluded (n = 12). The embolic debris from
remaining procedures (n = 55) was stained with hematoxylin-eosin and the red blood cells, white
blood cells, and fibrin were quantified by color-based segmentation. Cholesterol crystals and
calcification were examined histopathologically. Diffusion-weighted imaging (DWI) was performed 1-3
days after CAS, and the images were used to classify procedures according to the presence of new
lesions.

Of the 55 CAS procedures, new DWI lesions were identified after 32. One patient had symptomatic
cerebral embolism. Higher proportions of patients with cholesterol crystals in embolic debris (17 vs.
78%, p < 0.001) and higher proportion of white blood cells (mean 2.3 [0-9.9] vs. 4.2% [0-29.9%], p <
0.01) were observed in the embolic debris of procedures with and without new DWI lesions.

Cholesterol crystals were common in the embolic debris from patients with postoperative ischemic
lesions after CAS. These results suggest that inflammatory destabilization of the intraplaque lipid
component is related to postprocedural DWI lesions 2).

Studies report that both high and low total cholesterol (TC) elevates SAH risk. There are few
prospective studies on high-density lipoproteins (HDL-C) and low-density lipoproteins (LDL-C), and
apparently none concerns apolipoproteins A and B 3).
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