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Characteristics of Acute Cerebral Infarction in Patients with Familial

Hypercholesterolemia
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Background: The patients with familial hypercholesterolemia (FH) suffer from early onset atherosclerotic vascular disease

due to high level of cholesterol and subsequent vascular inflammation, especially in the form of coronary artery disease. We

investigated the clinical characteristics of FH associated cerebral infarction and its possible mechanism.

Methods: Between January 2014 and May 2017, acute cerebral infarction patients who admitted to Chung-Ang University
Hospital were reviewed from stroke registry and the diagnosis of FH was made based on the Dutch Lipid Clinic Network
Diagnostic Criteria for FH. We reviewed their initial laboratory and brain imaging information, prescribed medication and
followed lipid profile after discharge. Stroke mechanism was determined based on Trial of ORG 10172 in Acute Stroke

Treatment classification.

Results: Among 1,401 acute cerebral infarction or transient ischemic attack patients, one probable and three possible FH

stroke patients were detected. All the patients denied of previous coronary artery disease history and initial lipid panel
revealed high levels of total cholesterol (378+75 mg/dL) and low-density lipoprotein-cholesterol (238+56 mg/dL). Stroke
mechanisms were heterogeneous, including one atherosclerotic, two vertebral artery dissection cases and one coagulation

disorder. All the patients were combined with noticeable degree of intracranial atherosclerosis and were maintained with

statin treatment.

Conclusions: This study illustrates diverse stroke mechanism among stroke patients with FH. Further research is required to

disclose exact incidence of FH among stroke population and effective treatment strategy.
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Table 1. Dutch Lipid Clinic Network Diagnostic Criteria for familial
hypercholesterolemia3

Criteria Point
Family history
First degree relative with known premature” coronary and 1

vascular disease OR

first-degree relative with known LDL-C level above the
95th percentile

First-degree relative with tendinous xanthomata and/or 2
arcus cornealis OR

children aged less than 18 years with LDL-C level above
the 95th percentile

Clinical history
Patient with premature coronary artery disease 2
Patient with premature” cerebral or peripheral vascular 1
disease

Physical examination
Tendinous xanthomata
Arcus cornealis prior to age 45 years 4

Cholesterol levels mg/dL (mmol/L)

LDL-C >330 mg/dL (>8.5) 8
LDL-C 250-329 mg/dL (6.5-8.4) 5
LDL-C 190-249 mg/dL (5.0-6.4) 3
LDL-C 155-189 mg/dL (4.0-4.9) 1

DNA analysis
Functional mutation in the LDLR, Apo B or PCSK9 gene 8

Diagnosis (diagnosis is based on the total number of
points obtained)

Definite familial hypercholesterolemia >8
Probable familial hypercholesterolemia 6-8
Possible familial hypercholesterolemia 3-5
Unlikely familial hypercholesterolemia <3

LDL-C; low-density lipoprotein cholesterol, LDLR; low-density
lipoprotein receptor, Apo B; apolipoprotein B, PCSK9; proprotein
convertase subtilisin/kexin type 9.

*Premature <55 years in men, <60 years in women.
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Figure 1. Overall study design.
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Figure 2. Representative brain imaging findings of stroke patients with suspected familial hypercholesterolemia. (A) A 34-year-old man admitted
to stroke unit complaining of sudden onset right side weakness and dysarthria. He was diagnosed with acute infarction involving left corona radiata
due to left middle cerebral artery stenosis (white arrow). (B) A 37-year-old man visited emergency room complaining of sudden onset right side
hypesthesia. Brain imaging reveals acute left thalamic infarction with left vertebral arterial dissection (white arrow). (C) A 50-year-old male
patient visited neurology clinic complaining of brief episode of loss of consciousness and generalized tonic posture. Brain imaging shows acute
infarction involving right middle cerebral artery territory with mild carotid stenosis (white arrow). (D) A 38-year-old man complained of sudden
onset vertigo and dysarthria, and diagnosed with acute cerebral infarction involving right lateral medulla with thrombosed right vertebral artery
dissection (white arrow). Followed computed tomography angiography after 14 months shows improved vertebral artery dissection (white arrow).
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