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Epidemiology

 Cervical artery dissection accounts for ~2% of ischemic strokes

* It accounts for ~25% of ischemic strokes in adults 18-44 years

e Slightly more common in men

-

Genetic or anatomical predisposition

+ Known connective tissue disorder (eg, Ehlers-Danlos,
Marfan, adult polycystic kidney disease, fibromuscular
dysplasia)

+ Anatomical variants such as elongated styloid process

+ |ll-defined connective tissue disorder such as
hypermobile joints or extracellular matrix abnormalities

J

-

\

Environmental or mechanical trigger
+ Upper respiratory infection (eg, influenza or COVID)
+ Neck manipulation or minor cervical trauma
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Risk factors

* Hyperhomocysteinemia
* Low body mass index

e Migraine

J

Yaghi, S., Engelter, S., Del Brutto, V. J,, Field, T. S., Jadhav, A. P,, Kicielinski, K., Madsen, T. E., Mistry, E. A., Salehi Omran, S., Pandey, A., & Raz, E. (2024). Treatment and outcomes of cervical
artery dissection in adults: A scientific statement from the American Heart Association. Stroke, 55(3). https://doi.org/10.1161/STR.0000000000000457



Anatomical risk factors

Arterial redundancies Increased styloid process length
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Barbour et al, Stroke 1994 Razer JM et al, Neurology 2011



Triggers

FDA Warns of Stroke, Dissection Risk With MS Drug Alemtuzumab

Megan Brooks
November 29, 2018




Diagnosis

* Suspected clinically with at least one of the following:

- New or different headache or neck pain

- history of minor cervical trauma

- Horner’s syndrome

Clinical diagnosis

It is reasonable to perform urgent cervical vascular
imaging with CTA or MRI with MRA in patients with
headache or neck pain associated with symptoms

of ischemia or a partial Horner syndrome and
considered in those with new or worsening headache
or neck pain, especially when there is a history of
minor cervical trauma or other risk factors for cervical
artery dissection.



Imaging

Imaging tools for In patients with suspected cervical artery dissection,
diagnosis an MRA or CTA is a reasonable test to consider. In
patients with negative CTA and continued clinical
concern for cervical artery dissection, MRA with
fat-suppressed images may be considered, given
the high sensitivity to visualize a mural hematoma.
DSA should be avoided as a first-line diagnostic
tool but may be considered in patients with clinical
concern and negative MRA and CTA. Ultrasound
might be useful for follow-up assessments of arterial
remodeling.
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Diagnostic
Evaluation

Consider aortic imaging
(CT angiography, MR angiography, or echocardiogram)
to look for aortic root abnormalities

Consider brain MRA
or CTA to screen for
cerebral aneurysms

Measure styloid process
length in patients with
carotid dissection

Diagnostic
Evaluation in
Cervical Artery
Dissection

h 4 R
Personal history of hypertension
(especially those with multiple cervical Clinical suspicion of connective tissue disorder or
artery dissections OR recurrent cervical artery recurrent cervical artery dissection or
dissection OR evidence of FMD on a family history of connective tissue disease
nondissected arterial segment) B

| - |

Renovascular doppler followed by CT or Consider a referral to genetics and
MR angiography of the renal arteries if vascular specialists for genetic testing and to
evidence of renal artery stenosis evaluate for connective tissue disorders




Timing and Predictors of Stroke

Timing: majority of strokes occur in the first month from first
dissection symptoms.

Predictors of stroke include high grade stenosis or occlusion, and
intraluminal thrombus

Timing and The early ischemic stroke risk supports the timely
predictors of recognition, diagnosis, and initiation of optimal
ischemic stroke antithrombotic treatment for cervical artery

dissection. Clinicians can use demographics, clinical
characteristics, and imaging findings to predict which
patients are at higher risk of developing an ischemic
stroke after cervical artery dissection.




Acute Therapy

IVT

In the absence of data suggesting safety concerns
and given the proven efficacy of IVT in otherwise
eligible patients with acute ischemic stroke, it is
reasonable to consider IVT for patients with acute
ischemic stroke with cervical artery dissection if
they meet other standard criteria, as recommended
by current guidelines. For patients with intracranial
extension of the dissection, the risks and benefits of
IVT are not well established.

Mechanical
thrombectomy

It is reasonable to perform mechanical thrombectomy
in otherwise eligible patients with a large-vessel
occlusion in the setting of cervical artery dissection.



Secondary
Prevention

Cervical Artery Dissection J
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Elevated extracranial bleeding risk
(eg, extracranial hemorrhage)

elevated intracranial bleeding risk

(eg, intradural extension of
dissection, large infarct size,
hemorrhagic transformation)

~
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[ Bleeding risk not elevated ]

!

J Presence of high-risk

radiological features
(eg, intraluminal thrombus,
occlusive dissection)

.
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Absence of high-risk
radiologic features
(eg, no intraluminal thrombus,
nonocclusive dissection)

.
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Low bleeding risk

Moderate bleeding risk

Low bleeding risk

Moderate bleeding risk
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antiplatelet monotherapy
3 J

\4
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Consider antiplatelet Consider parenteral Consider dual Consider dual Consider antiplatelet
monotherapy if anticoagulation antiplatelet therapy with antiplatelet therapy with monotherapy
deemed safe followed by oral loading dose for loading dose for

anticoagulation 21-90 d followed by 21-90 d followed by
single agent if safe. single agent if safe

Otherwise consider J




Anticoagulation versus Antiplatelets in Spontaneous Cervical Artery Dissection:
A systematic review and Meta-Analysis

11 studies ( 2 randomized trials and 9 observational studies)
Anticoagulation vs. Antiplatelets

//\>

Antiplatelets

6 vs. € 7

Anticoagulation

@
@ h
Higher risk of major bleeding
RR 2.25 95% ClI 1.07-4.72 p = 0.03, 1> = 0%

Lower risk of ischemic stroke
RR 0.63 95% Cl 0.43-0.94 p =0.02, 12= 0%

| Identification of studies via databases and registers |

Records identified from:
'§ Medline (n=1112) — — AC AP Risk ratio Weight AC AP Risk ratio Weight
Embase (n = 2238) BOONDS remove: re Study Yes No Yes No with 95% CI (%) Yes No Yi N ith 85% CI %,
CINAHL {n = 267) scraening e Study w0 Te 00 Wil 96% 4 (%)
Web of Science (n = 510) »> Duplicate records removed Observational Study
Scopus (n = 603) (n=1871) Vineetha 2019 0 64 3 133 — 0.30[0.02, 574 175 o
2 Databases {n = 4730) Georgiadis 2009 1200 0 9 - - 143[0.06, 34.87] 149 Georglacks 2009 AT S 1901022, |1678]; 11.65
Brunser 2020 2 22 0 17 3.60[0.18, 70.54] 1.72 Kennedy 2012 0 28 0 59 = 207[0.04, 101.68] 3.64
Daou 2017 2 65 3 133 - 1.35[0.23, 7.91] 488 Yaghi 2024 8 708 14 2755 T . 221[0.93, 525 73.86
1 Weimar 2010 2 9% 3 15 - 0.12[0.02, 0.68] 5.15 Heterogeneity: 1 = 0.00, I¥ = 0.00%, H¢ = 1.00 R 216[098, 4.75)
Kennedy 2012 1 27 1 58 2 211[0.14, 3247] 2.03 Testof 8,=8:Q(2) = 0.02, p=099
Records scresned Records excluded L i )
in = 2850) ——» (n = 2807) Beletsky 2003 2 69 1 22 : 0.65[0.06, 682 274 Testof 8= 0:2= 192, p=006
Yaghi 2024 21 693 120 2,640 & 0.68[0.43, 1.07] 72.98
Heterogeneity: 12 = 0.00, I = 0.00%, H? = 1.00 L 4 0.67[ 045, 1.01] - e
Tostof 6, = 0; Q(7) = 6.78, p = 045 Randomized Controlled Trial
Reparts not refrisved S iam e o e Engelter 2021 i 2 0 & ————= 313[0.13, 7582] 543
Reparts sought for retrieval (n=14) ) ) ) THESTIeR | .
g (n=52) geporls without full text in English (n= 1) Markus 2019 1 123 0 126 3.05[0.13, 7411] 542
uplicate reports (n=7) Randomized Controlled Trial Rz 2= 2= T
: l Reports with full ket not availsble (n = 6) e & B ) I Heterogeneity: 12 = 0.00, I = 0.00%, H = 1.00 3.09[0.32, 29.45)
3 Sk |0 5 Testof 8,=6:Q(1) =0.00,p=099
@ Markus 2019 2 122 4 122 - 0.51[0.09, 2.72] 539 Testof 6 0_‘ 0.8 ;33
Reports assessed for eligibility Heterogeneity: T2 = 0.56, I = 28.07%, H? = 1.39 - 0.27[0.04, 1.65] estof8=0:2=098 p=0.
(n=28) Rep'golfs excluded: 5 Testof 8, = 8;: Q(1) = 1.39, p=0.24
comparison between trestments (n = 8) - _ Overall == 225[1.07, 4.72)
Includes major trauma relsted dissection (n = 13) Ted ol 0=z 25102 p =08 y [ !
< 10 patients per frestment group (n = 4) Heterogeneity: T° = 0.00, I = 0.00%, H* = 1.00
Limited to intracranial dissection {n =1) Overall * 0.63[0.43, 0.94] Testof 8,=8:Q(4)=0.10,p=1.00
Study cutcomes not reported (n =1) s e = 2 =k o ' Favor AC Favor AP
_J Total Excluded {n= 28) Hetoroganaity: 1#.=0.00, I = 0.00%, HF =1.00 Testof 8=0:2=213,p=0.03
v Testof 8, = 8 Q(9) = 9.24, p=0.42 .,
- Studies included in review Testof 8 =0:2=-2.29, p=0.02 Test of group differences: Q (1) =0.09, p=0.77 I B
(n =10} Test of dif Q,(1)=0.94, p=033 me 2 4 32
% Additional studies included st ol group differences: Q,(1) = 0.64, p = 0. : : ,
£ n=1) n2e 18 2 32 Random-effects REML model
E’otaﬂl %tud-es Included Random-effects REML model
n=

Findings argue for an individualized therapeutic approach incorporating the net
clinical benefit of ischemic stroke reduction & bleeding risks

2024 Yaghi S, Shu L, Fletcher L, Fayad F.H., Shah A, Herning A, et al.

Stroke
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Antithrombotic Treatment for Cervical Artery
Dissection

A Systematic Review and Individual Patient Data
NMeta-Analysis

Josefin E. Kaufmann, MMed!-2; Eric L. Harshfield, PhD3; Henrik Gensicke, MD'1-2; et al
> Author Affiliations
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Main Outcomes and Measures The primary outcome was a composite of (1) ischemic stroke, (2) death, or (3) ma-
jor bleeding (extracranial or intracranial) at 90 days of follow-up. The components of the composite outcome
were also secondary outcomes. Subgroup analyses based on baseline characteristics with a putative association
with the outcome were performed. Logistic regression was performed using the maximum penalized likelihood

method including interaction in the subgroup analyses.

Results Two randomized clinical trials, Cervical Artery Dissection in Stroke Study and Cervical Artery Dissection
in Stroke Study and the Biomarkers and Antithrombotic Treatment in Cervical Artery Dissection, were identified,
of which all participants were eligible. A total of 444 patients were included in the intention-to-treat population
and 370 patients were included in the per-protocol population. Baseline characteristics were balanced. There
were fewer primary end points in those randomized to anticoagulation vs antiplatelet therapy (3 of 218 [1.4%] vs
10 of 226 [4.4%]; odds ratio [OR], 0.33 [95% ClI, 0.08-1.05]; P=.06), but the finding was not statistically signifi-
cant. In comparison with aspirin, anticoagulation was associated with fewer strokes (1 of 218 [0.5%] vs 10 of 226
[4.0%]; OR, 0.14 [95% Cl, 0.02-0.61]; P=.01) and more bleeding events (2 vs 0).

Conclusions and Relevance This individual patient data meta-analysis of 2 currently available randomized clini-

cal trial data found no significant difference between anticoagulants and antiplatelets in preventing early recur-
rent events.



Stenting

Subacute stenting | Patients with cervical artery dissection with significant
stenosis causing distal hemodynamic compromise
AND recurrent ischemic stroke despite optimal
medical treatment AND who can withstand surgery
may be considered for stenting as a measure for
secondary stroke prevention.

Brown et al, Stroke 2020




Risk and Prevention of Recurrent Dissection

0.4
Risk and predictors | The risk of recurrent cervical artery dissection is g el
of recurrent 1%—29% per y but is particularly increased in the first T
dissection few months after the initial cervical artery dissection. .% 0.2 |
Younger age and fibromuscular dysplasia are risk 2
factors for dissection recurrence. S 0f
Precautions to Because the risk of recurrent or worsening dissection 0.0 =% 3 4 5 & 7 8 9 10
reduce the risk is highest in the first few months after the initial Years after Dissection
of dissection dissection, it is reasonable that all patients with <45Yr101 97 82 75 72 67 55 45 41 32 24
recurrence cervical artery dissection avoid activities that increase A
the risk of cervical injury for 1-6 mo from diagnosis A
and until healing of the index dissection. Furthermore, ?—

08

although there are no proven precautions to reduce
the long-term risk of recurrent dissection, it is
reasonable for health care clinicians to suggest that
patients with cervical artery dissection who are at
high risk for recurrent cervical dissection (eg, known
connective disorder, recurrent dissection) avoid such
activities lifelong. R

Numbers at Risk
cFMD+ 98 54 41 29 25 18
¢FMD- 1096 680 458 312 226 153

0.6

Cervical artery dissection (CeAD)
cFMD +
— cFMD -

Recurrent CeAD events

Log rank p < 0.001

0.2

0.0

Time since index event (months)



Radiological Outcomes

Radiological
recanalization of
the dissection

Recanalization of cervical artery dissections occurs
mostly in the first 12 mo after diagnosis. Cervical
artery—dissecting aneurysms infrequently increase
In size, become symptomatic, and require treatment.
Recanalization and development or resolution

of cervical artery—dissecting aneurysms do not
seem to be affected by antithrombotic treatment
regimens.
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Thank you for your attention
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