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Background: Susceptibility weighted imaging and mapping (SWIM) of magnetic resonance imaging (MRI)
is used to evaluate cerebral arterial thrombosis. The aim of this research was to assess susceptibility, length,
and clot burden score (CBS) of thrombus in the middle cerebral artery (MCA) and their relationship with
cerebral infarction and early clinical prognosis in patients with acute or subacute cerebral infarction.
Methods: In total, 56 patients with acute or subacute cerebral infarction (with the time from onset to
admission less than 72 h) and only unilateral MCA occlusion were included in the current study. All the
patients had the corresponding susceptibility vessel sign (SVS) on susceptibility-weighted imaging (SWI).
Parameters including susceptibility, length, and CBS of thrombus were obtained from SWI and SWIM. The
differences in susceptibility of different portions of the thrombus were compared with each other by one-
way ANOVA test. The relationship between susceptibility and stroke onset time was further analyzed by
Spearman correlation analysis, in addition to the relationships between susceptibility, length, CBS, diffusion-
weighted imaging-Alberta stroke program early CT score (DWI-ASPECTS), and admission and discharge
National Institutes of Health Stroke Scale (NTHSS).

Results: The susceptibility among different portions and different segments of thrombus showed no
statistical difference. The susceptibility and length were weakly yet negatively correlated with DWI-
ASPECTS (r=-0.382, -0.457; P=0.004, 0.000). The susceptibility was weakly yet positively correlated with
admission NIHSS and discharged NIHSS (r,=0.403, 0.430; P=0.002, 0.001). CBS was weakly yet positively
correlated with DWI-ASPECTS (r,=0.349; P=0.008) and weakly yet negatively correlated with admission
and discharged NIHSS (r=-0.375, -0.335; P=0.004, 0.012).

Conclusions: The susceptibility remained consistent regardless of location, length, and onset time, which
indicates that the thrombus composition was similar when detected on SWI less than 72 h from the onset.

Susceptibility and CBS may help to predict clinical severity and short-term clinical prognosis to some extent.
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Introduction

Thrombus formation of the intracranial vessels is the
most common cause of acute cerebral infarction. Eighty
percent of cerebral blood flow comes from the middle
cerebral artery (MCA), which is the most preferred
site of thrombosis leading to embolic brain infarction.
Recanalization of the occluded blood vessels within 6 h by
early thrombolytic or thrombectomy therapy can increase
brain tissue reperfusion and save the ischemic penumbra,
which is important to clinical prognosis (1). Some papers
demonstrate that the composition of the thrombus can affect
recanalization; for instance, red thrombus can be easily
recanalized after thrombolytic or thrombectomy (2-4). In
addition, the location, length of thrombus could influence
the formulation of the treatment plan (5,6). Therefore,
timely thrombus detection and accurate assessment
including location, length, and composition of thrombus
play a crucial role in the choice of the treatment plan and in
the clinical prognosis assessment.

Despite the fact that the thrombus of the intracranial
vessels can be found in all three methods of digital
subtraction angiography (DSA), magnetic resonance
angiography (MRA), and computed tomography
angiography (CTA), the questions about its composition
and formation times still could not be answered (7-11). To
solve these two problems, the application of susceptibility-
weighted imaging (SWI) in the detection of thrombus
in acute ischemic stroke is becoming an area of intense
research interest (12-14). SWI can show an intravascular
thrombus as a hypointense susceptibility vessel sign (SVS)
which has a classical manifestation as a thickened and
dark intravascular susceptibility artifact. SVS indicates the
increment of locally increased deoxyhemoglobin from the
red blood cells (RBCs) trapped in occlusive vessels (4,13,15).
SVS has been investigated in a large amount of research
which supports the presence of acute or subacute thrombus
(16,17). Some studies have shown that SVS can provide
useful information regarding the thrombus location, the
presence of single or multiple thrombi (even in distal
intracranial arteries), and the thrombus burden (18,19).
Linked to the local presence of intra-arterial thrombus, SVS
is associated with arterial occlusion (20) and disappears with
the occurrence of arterial recanalization (14,21).

Susceptibility weighted imaging mapping (SWIM)
is calculated based on the 3D multi-echo gradient-
echo sequence and combines both phase and magnitude
information to quantify susceptibility distribution. It has
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been widely used in the evaluation of brain iron deposition
in a variety of metabolic diseases (22-25), and the detection
of microbleeds (26,27) or oxygen saturation changing
in stroke patients (28-30). However, there is no report
focusing on the changes in thrombus susceptibility in MCA.

Based on the knowledge that the composition of
thrombus is different and only the acute or subacute stage of
the thrombus can show SVS on SWI, we hypothesized that
the susceptibility not only could reflect the composition of
thrombus but also predict the formation time of thrombus.
Susceptibility, thrombus length, and clot burden score
(CBS) might have correlations with clinical status and early
prognosis.

In this paper, we tried to answer the following two
questions: whether the susceptibility of thrombus in MCA
varies between segments, portions, or stroke onset times;
whether there are any relationships between susceptibility,
thrombus length, CBS, diffusion-weighted imaging-Alberta
stroke program early CT score (DWI-ASPECTS), and
National Institutes of Health stroke scale (NTHSS).

Methods
Patients

The current study was approved by the local Institutional
Review Board (IRB) of Tianjin First Central Hospital.
Written consent signed by the patients or their relatives
were stored in the hospital database to be reviewed.
Clinical and imaging data of 153 patients with acute or
subacute stroke (onset time was less than 72 h which
was defined as the time interval from the onset of stroke
symptoms to MRI examination) from November 2013
to December 2016 were collected and retrospectively
analyzed. All the patients were treated with anticoagulation
alone, without rTPA or thrombectomy. Inclusion criteria
included the following: adult patients (over 18 years old);
the time interval (from stroke onset to admission) less
than 72 h; complete MRI data including T1-weighted
images (T1WI), T2-weighted images (T2WI), T2 fluid-
attenuated inversion recovery (T2 FLAIR), diffusion-
weighted images (DWI), time of flight-MRA (TOF-MRA),
SWI, and complete clinical data including admission and
discharged NIHSS; DWI restriction showing high intensity
and corresponding ADC being low intensity; unilateral
MCA occlusion in the TOF-MRA and SVS on SWIL
Exclusion criteria included the following: patients with
bilateral MCA occlusion or intracranial lesions, including
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Patients with radiological diagnosed
acute or subacute cerebral infarction of
MCA occlusion (onset time to admission

time less than 72 hours) (n=153)

Zheng et al. Susceptibility of thrombus in MCA predicts prognosis

Excluded images with sever artifact which
impacted analysis (n=9) and incomplete MR
or clinical data (n=11)

Patients with complete and high quality
MRA and SWI images and complete
clinical information (n=133)

Patients with only acute or subacute
cerebral infarction of MCA and MCA
occlusion (n=102)

Excluded patients with the following diseases:

Cerebral vascular malformation (n=6)

Brain tumor (n=8)

Traumatic brain injury or surgery (n=5)

Patients with cerebral hemorrhage or infarction
with hemorrhagic transformation (n=12)

Patients with unilateral acute cerebral
infarction of MCA and unilateral MCA
occlusion (n=88)

Excluded patients with bilateral cerebral
infarction or bilateral MCA occlusion (n=14)

Patients included in the research (n=56)

Excluded patients who had MCA occlusion on
the one side but did not have SVS on SWI or
accept rTPA or thrombectomy (n=32)

Figure 1 Flow chart for the patients inclusion and exclusion. MCA, middle cerebral artery; SWI, susceptibility-weighted imaging; SVS,

susceptibility vessel sign; r'TPA, recombinant tissue plasminogen activator.

cerebral vascular malformation, brain tumors, traumatic
brain injury or surgery, cerebral hemorrhage, or infarction
with hemorrhagic transformation. Detailed inclusion and
exclusion criteria are shown in Figure 1. Finally, a total of 56
patients were included in this study.

Image acquisition

A MAGNETOM Trio Tim 3T MR scanner (Siemens
Healthcare, Erlangen, Germany) with an 8-channel
head coil was used for MRI examination. The examining
sequences for all cases included T1WI, T2WI, T2 FLAIR,
DWI, TOF-MRA, and SWI. The detailed sequences’

information is summarized in Zable 1.

Imaging processing and analyzing

Primary SWI data with complete phase and magnitude
images were processed using one button with SMARTv1.0
(susceptibility mapping and phase artifacts removal tool;
Detroit, MI, USA) software within 30 s. The processing
steps are detailed below. First, the unwanted low signal
regions outside the brain were removed by a Brain
Extraction Tool (BET) in FMRIB Software Library

(FSL) (31). Second, the background phase was reduced
by a 96x96 homo-dyne high-pass filter. Finally, SWIM
data were generated by a truncated k-space division with a
regularization threshold of 0.1 (32). The SWIM data were
then observed and measured by signal processing in nuclear
magnetic resonance (SPIN) (Detroit, MI, USA) software.
The portions of M1 (initial and horizontal segment), M2
(Sylvian segment), and M3 (cortical segment) were marked,
and susceptibility was manually measured. The detailed
measurements are displayed in Figure 2A. The susceptibility
of each segment was used to calculate the overall mean
susceptibility of the multi-segmental thrombus. Thrombus
length and CBS were measured on the SWI MinIP images
along the segment of thrombus (5,33,34). The detailed
measurements are shown in Figure 2B,C and Figure 3.
DWI-ASPECTS was evaluated depending on the DWT and
ADC images, according to the criteria of CT-ASPECTS
(35,36). All of the measurements were repeated 3 times
to calculate an average value by a neuroradiologist of
10-year experience and one of 5-year experience who both
specialize in diseases of the central nervous system. The two
readers were blinded to clinical data. The mean value of the
two readers would be used if there were good consistency
between them.
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Table 1 Imaging parameters of MR sequences
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MR sequences TR (ms) TE (ms) Flip angle (°) FOV (mm? Resolution (mm® Bandwidth (Hz) Slice  Acquisition time
TiWI 250 2.46 70 240x240 0.9x0.8x5 330 20 1min6s
T2WI 6,000 93 120 220x220 0.7x0.7x5 220 20 1min45s
DWI 4,000 96 90 230x230 0.6x0.6x5 1,343 20 1minis
SWI 27 20 15 230x200 0.5x0.5x2 120 56 2min 58s
MRA 22 3.59 18 240x200 0.8x0.8x0.8 164 240 7min2s

MR, magnetic resonance; TR, time of repetition; TE, time of echo; FOV, field of vision; T1WI, T1-weighted images; T2WI, T2-weighted
images; DWI, diffusion-weighted images; SWI, susceptibility-weighted imaging; MRA, magnetic resonance angiography.

Cor>Tra 27
>Sag -1

Figure 2 The detailed measurements. (A) The region of interest (ROI) was drawn in the center along the thrombus, the susceptibility value

of each point could be calculated directly by the SPIN software to obtain the average value and standard deviation of the susceptibility values

in the ROI finally (Red+ represents ROI). (B) The length of thrombus was measured 3 times on the susceptibility-weighted imaging (SWI)

MinIP images and the mean value of these was recorded. The corresponding score was deducted from the thrombus at the corresponding

position. (C) ROT along the susceptibility vessel sign (SVS) on SWIM was drawn to calculate the repetition of susceptibility 3 times, and the

mean value was recorded. Clot burden score (CBS) was graded by the following standard [5]: a score of 10 is normal; 3 points (as indicated)

are subtracted for SVS found in the supraclinoid internal carotid artery (ICA); 2 points for SVS in each of the proximal and distal halves of
the middle cerebral artery (MCA) trunk (M1); 1 point for SVS in the A1-A4 segment; and 2 points for SVS in the M2-M4 branches.

Statistical analysis

The data of this study were analyzed by SPSS 22.0 software.
The intraclass correlation coefficient ICC) was performed
to test the agreement of quantitative parameters between
the two readers. If the ICC value was less than 0.4, the
consistency of reliability analysis was considered poor. If
the ICC value was greater than 0.75, the consistency was
considered good (Table SI). The clinical variables and
parameters were tested for normal distribution using the
Kolmogorov-Smirnov test method (Table S2). If the values
of susceptibility fit the normal distribution, mean + standard
deviation (SD) was used to describe them, and one-way
ANOVA test was used to separately compare the differences
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among the different locations and different segments. If not,
median (P25, P75) and Kruskal-Wallis H tests were used.
The Spearman correlation analysis was used to analyze the
relationship between susceptibility and stroke onset time.
The relationships between the length of thrombus, CBS,
susceptibility, DWI-ASPECTS, admission NIHSS, and
discharge NIHSS were analyzed by Spearman correlation
analysis (Table S3). Before this step, the residual analysis was
used to find whether there were any outliers. P<0.05 was
considered statistically significant. The correlation coefficient
(ry) ranged from -1 to 1. If Ir,| was less than 0.3, a poor
correlation was concluded, if |r,| was larger than 0.3 but less
than 0.5, week relationship was concluded. If Ir,| was over 0.5

Quant Imaging Med Surg 2019;9(9):1556-1565 | http://dx.doi.org/10.21037/qims.2019.08.17



1560

Zheng et al. Susceptibility of thrombus in MCA predicts prognosis

Figure 3 The SWI and SWIM images of thrombi at different sites. (A,B) Female, 66 years old. susceptibility-weighted imaging (SWT)

MinIP images shows low signal (white arrow in A) and susceptibility weighted imaging and mapping (SWIM) shows high signal (white
arrow in B) thrombus in the right middle cerebral artery (MCA) (M2) with clot burden score (CBS) recorded as “9”; (C,D) Male, 57 years
old. SWI MinIP shows low signal (white arrow in C) and SWIM shows high signal (white arrow in D) thrombus in the left MCA branch
segment (M1, M2) with CBS recorded as “8”; (E,F;G,H) Male, 84 years old. SWI MinIP shows multiple low signal (white arrow in E,G) and
SWIM shows high signal (white arrow in FH) thrombi in the left MCA branches (M1, M2, M3), with CBS recorded as “4”.

but less than 0.8, a moderate correlation was concluded. If
Ir;| was over 0.8, a strong correlation was concluded.

Results

The baseline characteristics of the enrolled patients are
summarized in Table 2. For the 56 patients, the median
length of MCA thrombus was 16.13 (10.58, 29.03) mm. The
mean susceptibility of thrombus was 387.168+104.612 ppb.
The median CBS related to the portion of thrombus was 8
(6, 8). The median onset time was 21 (14, 28.3) h.

The comparison of susceptibility among thrombi of

different segments
Based on the locations of SVS on SWI, MCA thrombi were
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segmented. There were 31 (55.36%) cases with 1 segment,
19 cases (33.93%) with 2 segments, and 6 cases (10.71%)
with 3 segments. Among all thrombi, 17 segments were
located at M1, 42 were located segments at M2, and 28
segments were located at M3. The susceptibility among
different portions and different segments of thrombi
showed no statistical difference (All P>0.05) (Table 3).

The relationship between susceptibility and onset time,
length of thrombus, and CBS

When there were 2 or 3 thrombi in different segments of
MCA in 1 patient, the mean value of thrombi susceptibilities
was considered as the mean susceptibility of this patient
because the consistent susceptibility of each segment was
proven. The mean susceptibility had no correlations with
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Table 2 Baseline characteristic of the enrolled patients (n=56)

Variables Value
Age (years)® 64.5+13.9
Gender, n (%)

Male 36 (64.28)

Female 20 (35.72)
Risk factors, n (%)

Hypertension 37 (66.07)

Diabetes 12 (21.43)

Coronary heart disease 20 (35.71)

Onset time® (hours) 21 (14, 28.3)
NIHSS®

Admission 10.5 (4, 19)

Discharge 12 (5.75, 15.25)
DWI-ASPECTS" 6(4,7)
Thrombus side, n (%)

Left 27 (48.21)

Right 29 (51.79)

a, continuous numerical variables fit normal distribution; b,
continuous numerical variables did not fit normal distribution.
NIHSS, National Institutes of Health Stroke Scale; DWI-
ASPECTS, diffusion-weighted imaging-Alberta stroke program
early CT score.

onset time, thrombus length, and CBS (P=0.803, 0.110,
0.611) (Figure S1).

The effects of susceptibility, length of thrombus, and CBS
on clinical severity and early clinical prognosis

The susceptibility was weakly yet negatively correlated
with DWI-ASPECTS (r,=-0.382, P=0.004) (Figure 44),
and weakly positively correlated with NIHSS at admission
and discharge (r=0.403, P=0.002; r=0.430, P=0.001)
(Figure 4B,C).

A negative correlation was found between the length of
MCA thrombus and DWI-ASPECTS (r.=-0.457, P=0.000)
(Figure 5) (Figure S2). There was no statistically significant
correlation between the length of MCA thrombus and
admission and discharge NIHSS (r,=0.295, 0.224; P=0.026,
0.100) (Figure S2).

There was a weak positive correlation between CBS and

DWI-ASPECTS (r=0.349, P=0.008), but a weak negative
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correlation with the admission and discharge NIHSS
(r=-0.375, -0.335; P=0.004, 0.012) (Figure 5) (Figure
§3). The CBS was weakly yet negatively correlated with
thrombus length of MCA (r=-0.382, P=0.004) (Figure 5)
(Figure S2).

Discussion

There were two main findings in this study. Firstly, all the
susceptibility remained consistent regardless of different
segments, portions, or onset time. Secondly, susceptibility
and CBS were related to cerebral infarction severity, and
they could, to some extent, predict clinical severity and
short-term clinical prognosis.

In this study, the susceptibility among different segments
and different portions of MCA thrombi showed no statistical
difference but did indicate the similar component of the
whole thrombus. Aoki ez al. (36) suggested that the presence
of SVS may represent acute or subacute thrombi, given the
time required from oxyhemoglobin to deoxyhemoglobin
within hyperacute clots. Susceptibility was related to the
component of paramagnetic deoxyhemoglobin, which
can be seen in the acute or subacute stage of thrombus
formation. Therefore, the results support the notion that
thrombus is formed in a similar processing stage of platelet
aggregation and blood cell coagulation.

We found no relationship between the susceptibility
and the onset time. This might indicate that there was no
difference for the susceptibility of thrombus when detected
on SWI regardless of being acute or subacute stroke (less
than 72 h). In other words, it implies that the amount
of deoxyhemoglobin in the thrombus remained similar.
However, the formation and evolution of thrombus are
extremely complex (37,38), and the onset time we acquired
cannot fully represent the real-time of thrombus formation.
The relationship between susceptibility and thrombosis
evolution remains to be further studied. Susceptibility
was weakly correlated with DWI-ASPECTS, admission,
and discharge NIHSS in the current study. This result
might indicate that susceptibility does not only reflect the
component of thrombus but also may have a relationship
with the degree of clinical severity.

MCA thrombus load mainly depended on thrombus
length, location, and composition. We found that the length
of the MCA thrombus was weakly yet negatively correlated
with DWI-ASPECTS. Studies (36) have found that DWI-
ASPECTS has a close correlation with the injury volume
and is also associated with early prognosis after intravenous
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Table 3 Susceptibility (ppb) (mean = SD) of the middle cerebral artery (MCA) thrombi in different groups

Segments/sites )
and statistics Single segment (n=31)  Two segments (n=38) Three segments (n=18) Total F P
M1 (n=17) 406.321+125.660 333.806+126.705 426.979+110.778 379.487+121.888 1.104 0.359
M2 (n=42) 409.166+113.272 369.613+103.376 379.477+95.950 387.974+105.969 0.638 0.534
M3 (n=28) 421.006+89.904 374.321+£104.572 362.879+53.050 388.542+91.089 1.021 0.375
Total 412.710+103.840 363.562+106.982 389.778+89.029 386.498+103.608 1.976 0.145
F 0.045 0.386 0.820 0.048
P 0.956 0.683 0.459 0.954
n: the number of thrombi.
B C
10 40 50
8 1) 40 . . . .
30 .o [)]
2 £ . 2
(ST = L
o z z
= @ ki
=} € 2
2 .« . . g 10 2
r,=-0.382 °
01 P=0.004 . .
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800

Susceptibility (ppb)

Susceptibility (ppb)

Susceptibility (ppb)

Figure 4 The point-and-figure charts of relationship between thrombus susceptibility and diffusion-weighted imaging-Alberta stroke
program early CT score (DWI-ASPECTS), admission National Institutes of Health Stroke Scale (NIHSS), discharge NIHSS. (A) The
susceptibility was weakly negatively correlated with DWI-ASPECTS (r,=-0.382, P=0.004). (B) The susceptibility was weakly yet positively
correlated with NTHSS at admission (r,=0.403, P=0.002) and (C) weakly yet positively correlated with NIHSS at discharge (r,=0.430,

P=0.001).

thrombosis, which could be used as an independent factor
in predicting the cerebral function post-infarction (36,39).

This study found a weak correlation between thrombus
length of MCA and admission NIHSS, but no correlation
with discharge NIHSS. The longer the thrombus, the more
severe the clinical status. The admission NIHSS was related
to the area and location of cerebral infarction. Yet, the
discharge NIHSS was not only affected by the admission
NIHSS score but was also affected by patient treatment.
As a result, thrombus length might not be considered an
independent predictor of short-term clinical outcome of
cerebral infarction.

We found that CBS associated with the portion of MCA
thrombus was not only weakly yet positively associated
with DWI-ASPECTS, but also weakly yet negatively
correlated with admission and discharge NIHSS. It was
verified that the thrombus load was not only related to the

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

thrombus length but also inseparable from the location of
the thrombus (5,33,34). When thrombus occurred only
in MCA branch, CBS was higher than those occurring
only in the MCA trunk. Therefore, thrombus occurring in
the MCA branch might cause a smaller range of cerebral
infarction and less brain damage than thrombus occurring
in the trunk. The less the damage after infarction, the better
the short-term clinical prognosis.

There were three shortcomings in the current research.
First, there was no follow-up data to show the natural
evolution of thrombus on SWI. Second, there was no
available pathology from thrombectomy to support the
consistent susceptibility with a similar component. Third,
there was no 3-month follow-up after to evaluate the long-
term prognosis of the patients. Therefore, more data should
be collected to show the natural evolution and changes of
susceptibility during this processing, and the relationship
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Figure 5 The relationship and correlation coefficient of length,
clot burden score (CBS), susceptibility of thrombus, diffusion-
weighted imaging-Alberta stroke program early CT score (DWI-
ASPECTS), admission National Institutes of Health Stroke
Scale (NIHSS), and discharge NIHSS of stroke patients. The
susceptibility and length were weakly yet negatively correlated
with DWI-ASPECTS (r.=-0.382, -0.457; P=0.004, 0.000). The
susceptibility was weakly yet positively correlated with admission
NIHSS and discharge NIHSS (r=0.403, 0.430; P=0.002, 0.001).
CBS was weakly yet positively correlated with DWI-ASPECTS
(r=0.349, P=0.008) and weakly yet negatively correlated with
admission and discharge NIHSS (r=-0.375, -0.335; P=0.004,
0.012). The CBS was weakly yet negatively correlated with
apparent thrombus length of middle cerebral artery (MCA)
(r.=-0.382, P=0.004).

between susceptibility and long-term prognosis.

In conclusion, susceptibility remained consistent
regardless of the different segments, portions, or onset time,
which indicates a similar component of whole thrombus
and formation stage. Susceptibility can be an important
parameter related to cerebral infarction along with CBS,
and they may, to some extent, help predict clinical severity
and short-term clinical prognosis
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Supplementary

Table S1 Consistency test of measurement indicators

Indicators ICC (95% Cl) P
Length of thrombus
Reader A 0.959 (0.919-0.978)  <0.001
Reader B 0.958 (0.927-0.976)  <0.001

Reader A and Reader B

Susceptibility

0.957 (0.921-0.976) <0.001

Reader A 0.957 (0.925-0.975) <0.001

Reader B 0.958 (0.927-0.976)  <0.001

Reader A and Reader B

0.945 (0.657-0.981) <0.001

Reader A, the 10-year experienced neuroradiologist; Reader B,

the 5-year experienced neuroradiologist.

Table S2 K-S test for normal distribution of variables

Variables Age Onsettime Length CBS  Susceptibility DWI-ASPECTS Admission NIHSS  Discharge NIHSS
Variable type CNV CNV CNV  CNV CNV CNV CNV CNV
P 0.200 0.000 0.001  0.000 0.200 0.002 0.018 0.000
Distribution Normal Non Non Non Normal Non Non Non

CBS, clot burden score; DWI-ASPECTS, diffusion-weighted imaging-Alberta stroke program early CT score; NIHSS, National Institutes of

Health Stroke Scale; CNV, continuous numerical variables; Non, non-normal distribution.

Table S3 The correlation coefficient between variables

Length CBS Susceptibility (ppb) DWI-ASPECTS  Admission NIHSS  Discharge NIHSS

Variables
re P re P re P re P rs P rs P

Length 1 -0.382 0.004 0.216  0.110 -0.457 0.000 0.295 0.026 0.224  0.100
CBS -0.382 0.004 1 0.070  0.611 0.349 0.008 -0.375 0.004 -0.335 0.012
Susceptibility (ppb) 0.216 0.110 0.070 0.611 1 -0.382 0.004 0.403 0.002 0.430 0.001
DWI-ASPECTS -0.457 0.000 0.349 0.008 -0.382  0.004 1 -0.705 0.000 -0.672  0.000
Admission NIHSS 0.295 0.026 -0.375 0.004 0.403  0.002 -0.705 0.000 1 0.900 0.000
Discharge NIHSS 0.224 0.100 -0.335 0.012 0.430  0.001 -0.672 0.000 0.900 0.000 1

CBS, clot burden score; DWI-ASPECTS, diffusion-weighted imaging-Alberta stroke program early CT score; NIHSS, National Institutes of

Health Stroke Scale.
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Figure S1 The point-and-figure charts between thrombus susceptibility and the onset time, thrombus length, clot burden score (CBS). No
correlation was found between susceptibility and the onset time (A), thrombus length (B), and CBS (C) (P=0.803, 0.110, 0.611).
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Figure S2 The point-and-figure charts of relationship between thrombus length and other variables. (A) The clot burden score (CBS)
was weakly yet negatively correlated with thrombus length of middle cerebral artery (MCA) (r,=-0.382, P=0.004). (B) The length of MCA
thrombus was negatively correlated with diffusion-weighted imaging-Alberta stroke program early CT score (DWI-ASPECTS) (r,=-0.457,
P=0.000). (C,D) There was no statistically significant correlation between the length of MCA thrombus and admission and discharge
National Institutes of Health Stroke Scale (NTHSS) (r,=0.295, 0.224; P=0.026, 0.100)..
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Figure S3 The point-and-figure charts of relationship between clot burden score (CBS) and diffusion-weighted imaging-Alberta stroke
program early CT score (DWI-ASPECTS), admission National Institutes of Health Stroke Scale (NIHSS), discharge NIHSS. (A) CBS
was weakly yet positively correlated with DWI-ASPECTS (r=0.349, P=0.008); (B,C) CBS was weakly yet negatively correlated with the
admission and discharge NIHSS (r=-0.375, -0.338; P=0.004, 0.012).



