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Analysis of cholesterol crystals in thrombi obtained from endovascular treatment of
acute ischemic stroke

SONG Zhao-yang', ZHU Liang-fu', LI Tian-xiao', WU Kai-yan’, LI Du-juan’, WU Li-heng', ZHOU Zhi-long',
SHAO Qiu-ji', ZHOU Teng-fei', WANG Li-na'

'National Advanced Stroke Center, *Department of Pathology, He nan Provincial People’s Hospital, Zhengzhou
450003, He nan, China

Corresponding author: ZHU Liang-fu (Email: sumslfzhu@163.com)

[Abstract] Objective To compare the difference of the rate of cholesterol crystals in thrombi
obtained from patients of acute ischemic stroke with different etiologies and the effect of thrombi containing
cholesterol crystals on vascular recanalization. Methods A total of 92 patients with acute ischemic stroke
caused by intracranial large vascular occlusion underwent endovascular treatment, such as catheter suction,
thrombectomy, balloon dilatation and stent implantation. Histopathological examinations of the retrieved
thrombi were performed. Results Of 92 cases, 81 cases (88.04%) achieved recanalization [Thrombolysis
in Cerebral Infarction (TICI) = 2b]. Thrombi were retrieved in 66 cases (71.74%) and 63 cases (68.48%)
performed pathological examinations, among whom 26 cases (41.27%) were atherothrombosis (AT), 24 cases
(38.10%) were cardioembolism (CE), 2 (3.17%) were stroke of other determined etiology (SOD) and 11 cases
(17.46% ) were stroke of undetermined etiology (SUD). Among 26 AT cases, 18 cases (69.23%) accepted
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endovascular treatment and 8 cases (30.77% ) accepted bridging therapy. One case (3.85% ) underwent
catheter suction, and 25 cases (96.15%) underwent thrombectomy, including thrombectomy alone in 9 cases
(34.62% ), thrombectomy combined with balloon dilatation in 3 cases (11.54%), thrombectomy combined
with stent implantation in 3 cases (11.54% ), thrombectomy combined with balloon dilatation and stent
implantation in 10 cases (38.46%), respectively. Cholesterol crystals were detected in 4 cases (15.38%).
There was no significant difference in the number of thrombectomy between thrombi with cholesterol
crystals and those without cholesterol crystals [2.50 (2.00, 3.00) times vs. 2 (2, 2) times; Z = - 1.155, P =
0.248]. Among 37 non- AT cases, 26 cases (70.27% ) accepted endovascular treatment and 11 cases
(29.73%) accepted bridging therapy. All of them underwent thrombectomy, including thrombectomy alone
in 34 cases (91.89%), thrombectomy combined with balloon dilatation in one case (2.70%), thrombectomy
combined with stent implantation in 2 cases (5.41% ), respectively. There was statistically significant
difference in the rate of cholesterol crystals between AT cases and non-AT cases [15.38% (4/26) vs. 0/37,
Fisher’s exact probability: P =0.025]. There was no significant difference in the rate of cholesterol crystals
between patients with and without recanalization [3.77% (2/53) vs. 2/10, Fisher’s exact probability: P =
0.115]. Conclusions Although the rate of cholesterol crystals in thrombi of acute ischemic stroke patients

is relatively low, it is specific for diagnosing AT. Besides, cholesterol crystals has no relationship with

vascular recanalization.

[Key words] Stroke; Brain ischemia; Thrombectomy;

crystal (not in MeSH)

Intracranial thrombosis;  Cholesterol
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Table 1. Comparison of general data between AT and
non-AT patients

ltem AT Non-AT Statistic Pyalue
(N=26) (N=37) value
Sex [case (%)] 2323 0.128
Male 21 (80.77) 17 (45.95)
Female 5(19.23) 20 (54.05)

Age (v +s, year) 60.31+£10.20 61.65+14.00 -0.416 0.679

Hypertension 17 (65.38) 18 (48.65) 1.732  0.188
[case (%))
Diabetes mellitus 13 (50.00) 14 (37.84) 0.922  0.337
[case (%)]
Coronary heart disease 9 (34.62) 12 (32.43) 0.033  0.856
[case (%)]
Atrial fibrillation 1(3.85 21(56.76)  18.810  0.000
[case (%)]
Hyperlipidemia 15 (57.69) 14 (37.84) 2423 0.120
[case (%))
History of stroke 6(23.08) 8(21.62) 0.019  0.891
[case (%)]
Smoking [case (%)] 12 (46.15) 14 (37.84) 0.436  0.509
Drinking [case (%)] 11 (42.31) 9(24.32) 2279  0.131

NIHSS 17 (14, 20)
[M (P2s,Pss), score]
Recanalization
[case (%))

16(14,19)  -0.652  0.514

20 (76.92) 33 (89.19) 1.720  0.190

Two - independent - sample ¢ test for comparison of age, Mann -
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Figure 1
crystals in thrombus (arrows indicate).

Optical microscopy findings showed cholesterol
HE staining x 200
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Table 2. Comparison of rate of cholesterol crystals in
thrombi between AT and non-AT patients [case (%)]

Group N Cholesterol crystal P value*

AT 26 4(15.38)
Non-AT 37 0 ( 0.00)

0.025

*Fisher’s exact probability, Fisher #i ¥ # % 75 . AT,
atherothrombosis , 21 Jik 5 A i £k i 42 T B

R3O OR T 9L HAL A T S oA S B A TR AR R R AR
JOEL T e 5 i LU 4910 By LR A ) (9% ) ]

Table 3. Comparison of the rate of cholestrol crystals in
thrombi between patients with and without recanalization

[case (%)]

Group N Cholesterol crystal P value*
Recanalization 53 2 (3.77)

0.115
Non-recanalization 10 2 (2/10)

#Fisher’s exact probability , Fisher B Y] Hf % 7

=M IR YT
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