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High-resolution magnetic resonance imaging characteristics of cervicocranial arterial dissection before and
after drug treatment
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[ Abstract | Objective To analyze the changes of high-resolution magnetic resonance imaging (HR-MRI) characteristics
in patients with spontaneous unruptured cervicocranial arterial dissection (CCAD) before and after drug treatment. Methods The
data of 30 CCAD patients who were diagnosed in The First Affiliated Hospital of Naval Medical University (Second Military
Medical University) from Aug. 2015 to Dec. 2022 and underwent HR-MRI before and after drug treatment were retrospectively and
continuously collected. According to the improvement of the stenosis of dissecting vessels on magnetic resonance angiography (MRA)
at follow-up, the patients were divided into improvement group (the patients who had a reduction of 1 grade or more in the lumen
stenosis at follow-up compared with baseline) and unimprovement group (the patients who had an increase of 1 grade or more or no
change in the lumen stenosis at follow-up compared with baseline). The differences in clinical data of patients in the improvement
group and unimprovement group, as well as the lumen and wall characteristics of HR-MRI before and after treatment, were analyzed.
Results A total of 30 dissections were found in the 30 CCAD patients, including 14 in the improvement group (11 completely
returned to normal and 3 improved in the lumen stenosis) and 16 in the unimprovement group. The age of patients in the improvement
group was significantly younger than that in the unimprovement group ([37.86%9.83 ] years old vs [ 56.94+9.86 ] years old,
P=0.001), and there were no significant differences in other clinical characteristics (all >0.05). At baseline, in the improvement
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group the proportion of intramural hematoma was higher and the lumen stenosis was relatively mild, while in the unimprovement
group the lumen stenosis was severe, and the intimal flap, double lumen sign and pseudolumen thrombosis were more common
(all P<<0.05). At follow-up, intramural hematoma and the degree of lumen stenosis in the improvement group were significantly
improved, while there were still many residual intramural hematoma, intimal flap, double lumen sign, and pseudolumen thrombus in
the unimprovement group (all P<<0.05). At baseline, there was no significant difference in the enhancement of the dissection vessel
wall between the 2 groups (P>0.05). At follow-up, the enhancement of the dissection vessel wall in the improvement group was
significantly decreased compared with the unimprovement group (£<<0.001). Conclusion HR-MRI can be used to evaluate the
morphological changes of the lumen and wall of CCAD before and after drug treatment. Patients with younger age and relatively

mild lumen stenosis at baseline can achieve better outcomes after drug treatment.

[ Key words ] cervicocranial arterial dissection; high-resolution magnetic resonance imaging; anticoagulants; antiplatelet

drug; prognosis; youth stroke
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Tab1 Comparison of clinical characteristics of CCAD patients between improvement and unimprovement groups

Improvement group

Unimprovement group

Characteristic N=14 N=16 Statistic P value

Gender, n (%) 7=1.139 0.286

Male 9 (64.3) 14 (87.5)

Female 5@35.7) 2 (12.5)
Agelyear, x s 37.8619.83 56.9449.86 t=—5.297  0.001
Stroke, 1 (%) 12 (85.7) 16 (100.0) 2 =0.691 0.209
Hypertension, n (%) 4(28.6) 10 (62.5) 1=2.225 0.081
Diabetes mellitus, 7 (%) 1(7.1) 5(31.2) r=1415 0.175
Smoking, 1 (%) 1(7.1) 531.2) L =1415 0.175
Hyperlipemia, n (%) 1(7.1) 1(6.2) 2 =0.000 1.000
Antiplatelet drug use, 7 (%) 12 (85.7) 11 (68.8) £=0.132 0.651
Warfarin use, 7 (%) 2 (14.3) 3(18.8) 2 =0.000 1.000
Stage of dissection, 7 (%) 1 =4.102 0.129

Acute 0 3 (18.8)

Early subacute 7 (50.0) 7 (43.8)

Late subacute 7 (50.0) 6 (37.5)
Dissection location, n (%) 1=4.102 0.129

ICA 5(35.7) 4(25.0)

MCA 1(7.1) 1(6.2)

VA 8 (57.1) 6 (37.5)

VA-BA 0 3(18.8)

BA 0 2 (12.5)

Interval from baseline to follow-up/d, M (Q,, Ov)

134 (78, 213)

120 (64, 276) Z=—0437  0.667

Improvement group: The patients had a reduction of 1 grade or more in the lumen stenosis at follow-up compared with baseline;

Unimprovement group: The patients had an increase of 1 grade or more or no change in the lumen stenosis at follow-up compared
with baseline. CCAD: Cervicocranial arterial dissection; ICA: Internal carotid artery; MCA: Middle cerebral artery; VA: Vertebral

artery; BA: Basilar artery; M (Q,, Op): Median (lower quartile, upper quartile).
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Tab 2 Comparison of HR-MRI characteristics of CCAD patients between improvement and unimprovement groups

n (%)
Characteristic Improvement group N=14 Unimprovement group N=16 Statistic P value

Baseline intramural hematoma 14 (100.0) 9 (56.2) 7=5.731 0.007
Follow-up intramural hematoma 1(7.1) 8 (50.0) 7 =4.649 0.017
Baseline intimal flap and double lumen 7 (50.0) 14 (87.5) 1 =3.374 0.046
Follow-up intimal flap and double lumen 2(14.3) 14 (87.5) 1=13274 0.001
Baseline pseudolumen thrombosis 1(7.1) 11 (68.8) 7 =9.381 0.001
Follow-up pseudolumen thrombosis 0 11 (68.8) 1 =12.381 0.001
Baseline grade of stenosis Z=-—2.469 0.025

Mild 1(7.1) 1(6.2)

Moderate 1(7.1) 0

Severe 10 (71.4) 5@31.2)

Occlusion 2(14.3) 10 (62.5)
Follow-up grade of stenosis Z=—4.823 <0.001

Normal 11 (78.6) 0

Mild 2 (14.3) 1(6.2)

Moderate 1(7.1) 0

Severe 0 4(25.0)

Occlusion 0 11 (68.8)
Baseline grade of vessel wall enhancement Z=—1.069 0.759

0 1(7.1) 0

1 0 0

2 13 (92.9) 16 (100.0)
Follow-up grade of vessel wall enhancement Z=-—3.966 <0.001

0 11 (78.6) 1(6.2)

1 0 0

2 3(21.4) 15 (93.8)

Improvement group: The patients had a reduction of 1 grade or more in the lumen stenosis at follow-up compared with baseline;
Unimprovement group: The patients had an increase of 1 grade or more or on change in the lumen stenosis at follow-up compared

with baseline. CCAD: Cervicocranial arterial dissection; HR-MRI: High-resolution magnetic resonance imaging.

1 MEA 1 HIREHEhEkREBEHDWIATTEIE HR-MRI $HER I
Fig1 HR-MRI characteristics of a patient with middle cerebral artery dissection before and after drug treatment
in improvement group

Female, 44 years old. The patient presented with sudden angular deviation and numbness and weakness in her left limb. A-E: The
baseline images before treatment. A: 3D-TOF-MRA showing severe stenosis of the M1 segment of the right middle cerebral artery
(arrow). B: DWI showing acute cerebral infarction beside the right lateral ventricle. C-E: HR-MRI vessel wall imaging showing
formation of dissection of the M1 segment of the right middle cerebral artery. T2WI (C) and TIWI (D) plain scans showed that intimal
flap (short arrows), true lumen, false lumen, and intramural hematoma (long arrows) were seen in the inner wall of the false lumen.
On CE-T1WI (E) vessel wall image, enhancement was seen in the intimal flap (arrow). F-J: The reexamined images after 1 year of
conservative drug treatment. F: 3D-TOF-MRA showing a significant improvement in the stenosis of the M1 segment of the right
middle cerebral artery (arrow). G: DWI showing an old cerebral infarction near the right lateral ventricle. HR-MRI T2WI (H), TIWI
(I), and CE-T1WI (J) vessel wall imaging showed that the lumen morphology of the right middle cerebral artery was completely
recovered, without residual dissection (arrows). HR-MRI: High-resolution magnetic resonance imaging; 3D-TOF-MRA: 3D time-of-
flight magnetic resonance angiography; DWI: Diffusion weighted imaging; T2WI: T2 weighted imaging; TIWI: T1 weighted imaging;
CE-T1WI: Contrast enhanced-T1 weighted imaging.
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