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* Geen belangenverstrengeling
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Casus

* VVrouw, 34 jaar, blanco voorgeschiedenis

* Nekpijn na val bij een fotoshoot
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Pathofysiologie

Schievink, 2004
Simmone t, 2015



J

I:ergooi

Pathofysiologie

Steinsiepe, 2014
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Epidemiologie

2,6/100.0000

b R

I
.

mediaan 45 jaar

ICA : VA =3:2

multipel in 15%

Debette, 2009
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Epidemiologie

1-2 % herseninfarct

4-7 % IVT

5% EVT

25% 'young strokes’




Etiologie

= Raraly monaganic aspecially
wuswui lar Bhlers=Dar los syndrome)

- Mostly multifactorial

Gonetic sk factors

I S

- Recent cervical trauma
—Recent infaction

= Hypertanaion
=Migraine

= Low chalestarel

—Low body maszs index

Ervirommental isk faclors

Cervical artery dissection

Underlying arteriepathe

Concomitant siruciural

and functional artarial

abnormalities:

-E Aottic roct diameter

—& Arterial wall stiffness

=Endothelial dystunction

- Arterial redundancics

= Temporal artery changes at
media—adventitia border

Aganciation with ofrer vascular

disaases:

—Fibromuscular dysplasia

- Reversible cersbral

vazoconstriction syndrome

tergooi

Debette, 2014
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Chiropractor

Biller, 2014
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Symptomen

e Asymptomatisch (6-10%)

* Lokale klachten (33%)
* Nek/hoofdpijn 60-90%

—

* Horner syndroom _ ICA
* Hersenzenuwuitval (7%): XII, IXen X _
* Tinnitus, vertigo _ VA

Cervicale radiculopathie =

e Herseninfarct, TIA of amaurosis fugax (33-70%)

e Subarachnoidale bloeding (2%)

Debette 2009
Traenka, 2017
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Beeldvorming — blanco CT
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Beeldvorming - CTA

Narrowed w Normal
lumen from internal

carotid artery

.

dissection ,

Hematomain
carotid wall
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Beeldvorming - CTA
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Beeldvorming - MR
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Intraveneuze trombolyse (IVT)

Potentiele risico’s

subarachnoidale bloeding

afbrekend trombus

hematoomgroei

Nk
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studie | cADwT

Zinkstok (2011)
Qureshi (2011)
Tsivgoulis (2015)
Lin (2016)

121
488
234
174

3/121

0/152

3,3(1,0-8,5)
6,9
2,0 (0,0 - 5,0)
0,0

8/120

5/152

6,7 (2,2-11,1)
11,2

4,0 (0,0 - 8,0)
3,3



IVT - effectiviteit

studie | cADwT

Zinkstok (2011)
Qureshi (2011)
Tsivgoulis (2015)
Lin (2016)

121
488
234
174

40/120

26/83
50/150

41,0 (25,5-42,2)
30,4
31,3
33,3
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IVT - effectiviteit

'studie | CADIVT CAD no IVT

Zinkstok (2011) 121 40/120 41,0 (25,5-42,2) -

Qureshi (2011) 488 30,4 - -
Tsivgoulis (2015) 234 26/83 31,3 - -

Lin (2016) 174 50/150 33,3 89/176 50,6



CADISP =

Cer\'/‘ic;al Artery Dissection and Ischemic Stroke Patients
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Large vessel occlusie

Proximal
em occlusion




CAD in MR CLEAN -

Patients with Patients with Patients without P-value P-value
CAD ACAD CAD or ACAD CAD vs. ACAD CAD vs. without
(n=T4) (n = 92) (n = 1398) CAD or ACAOD
TECHNICAL
Duration procedure (median [I0R]) 74 [51-99] 80 [57-115] 65 [40-90] 0.35 0.0
MNew thrombus differant vascular temtory — no. (Bo) 4 [22.2) 9 (39.1) r4{25.6) .41 .97
Successful recanalization (%)Y 33 (47.1) 38 (46.9) 792 (58.4) 1.00 0.08
SAFETY
Pragression of ischemic stroke {%) 9 (12.2) 15 (16.3) 163 (1.0 0.60 1.00
IS',-rnptc'matin:: imtracranial hemormage {35)° 4 (5.4} 10(10.9) 83 [(59) I 0.33 1.00

A Multicenter Randomized ClInkcal trial of Endovasoular

treatment for Acuts lschomic streke in the Netherlands Compagne, 2019
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CAD in MR CLEAN -

Carotid dissection (n=74)

Atherosclerotic carotid artery
occlusion (n=92)

No carotid dissection or
atherosclerotic carotid artery
occlusion (n=1398)

0% 20% 40% 60% 80% 100%

EmRSO WMmRS1 EMmRS2 EWmRS3 WmRS4 "mRSS mRS6

MR CLEAN

ll.lll‘\

A Multicenter Randomized ClInkcal trial of Endovasoular

treatm eat for Acuts lsche in the Netherlands Com pagne, 20 19
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Secundaire preventie

Antiplatelet treatment compared with anticoagulation
treatment for cervical artery dissection (CADISS):
a randomised trial

The CADISS trial investigators* | 50patienservoled |
ASA, dipy en/of > < asi (LMW)H =
clopidogrel warfarine
124 received
anticoagulants
124 included in
intention-to-
aaaaaaaa lysis
26 did not meet 28 did not meet
inclusion criteria inclusion criteria
24 did not meet 28 did not meet
imaging 4+ —» imaging
criteria criteria
1 delayed
randomisal tion
101 incleded in 96 included in
per-protocol per-protacol
analysis analysis

Markus, 2015



Uitkomsten CADISS — 3 maanden

tergooi

Intention-to-treat population Per-protocol population
Antiplatelet Anticoagulant ~ OR (95% C1)* p value Antiplatelet Anticoagulant  OR(95% CI)* p value
group (n=126) group (n=124) group (n=101)  group (n=96)
Ipsilateral stroke or death 3 (2%) 1 (1%) 0-335 (0-006-4.233) 0.63 3(3%) 1(1%) 0346 (0-006-4-390) 0-66
Secondary endpoints
Any stroke or death 3(2%) 1(1%) 0335 (0-006-4-233) 063 3(3%) 1(1%) 0346 (0.006-4-390)  0-66
Any stroke, death, or major bleed 3(3%) 2 (2%) 0.673(0-055-5-983)  1.00 3(3%) 2 (2%) 0696 (0-057-6-220) 1.00
Any stroke 3(2%) 1(1%) 0335 (0-006-4-233) 0-63 3(3%) 1(1%) 0346 (0.006-4-390)  0-66
Ipsilateral stroke, TIA, or death 4(3%) 5 (4%) 1.280(0-268-6.614)  0-98 4 (4%) 4(4%) 1.054 (0-190-5-835) 1.00
Any stroke or TIA 5 (4%) 5 (4%) 1.017 (0-228-4-540) 100 5 (5%) 4 (4%) 0-836 (0-161-4-015) 1.00
Major bleeding 0 (0%) 1(1%) 0{0%) 1(1%)
Death 0 (0%) 0 {0%) 0 (0%) 0 (0%)

Markus, 2015
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Uitkomsten CADISS — 12 maanden™®”

No.
Intention-to-Treat Analysis Per Protocol Analysis
Antiplatelets [g = Bg} Anticoagulants (n = 124) Antiplatelets (n = 101) Anticoagulants {n = 96)
Event 0-3 mo 3-12mo 0-3mo [ 3-12mo | 0-3 mo 3-12mo 0-3mo 3-12mo
Ischemic stroke
Ipsilateral 3 1 1 1 3 1
Other 0 0 0 0 0 0 0
TIA
Ipsilateral 1 i] 4 i 1 3 0
Other 1 0 1 1 0 0 1
Major bleeding 0 0 1 0 1] 0 1 0
Death 0 1* 0 0 0 1* 0 0

19 eerdere

TIA of stroke

Markus, 2019
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Conclusies CADISS

* Diagnose CAD is moeilijk te stellen

* Het risico op een (recidief) herseninfarct na een
CAD is laag

e Fase lll trial niet haalbaar
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Recanalisatie na CAD

Time to complete recanalization
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Angiografische data CADISS na 3 maanden (n=181)
* 61 (34%) geen afwijkingen

* 64 (35%) onregelmatigheid of vernauwing
e 45 (25%) occlusie
* 29 (16%) pseudo/dissectie-aneurysma (DA)

Nedeltchev, 2009
Markus, 2019



Pseudo-aneurysmata in CADISS

In 248 patients with follow-up imaging at 3 months

Baseline 3 months
DA All ICA VA All ICA VA
Yes 24 (9.7) 13 (11.3) 11 (8.3) 36 (14.5) 21 (18.3) 15 {11:3)
No 224 (90.3) 102 (88.7) 122 (91.7) 212 (B5.5) a4 (81.7) 118 (88.7)

Risico stroke : 1/48 (2,1%) met DA versus 7/216 (3,2%) zonder DA

Larsson, 2017
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Langetermijn follow-up

RECURRENT SPONTANEOUS CERVICAL-ARTERY DISSECTION

Wouter I. Scuieving, M.D., Banram Mokri, M.D., anp W. Micuaer O'FarLLon, Pu.D.

PaTiENT TiME TO
No. AGE*/SEX Sme oF DissecTiont RECURRENCE
INITIAL RECURRENT
1 S54F Left + right VA RA 2 days
Left + right 1ICA
2 3VWF Left ICA Right ICA B days
3 40/M Right VA Left VA 10 days
4 40/F Right ICA + left VA  Left CCA 30 days

Schievink, 1994



Langetermijn follow-up

New CeAD events

First CeAD Initial Recurrencel
events phase phase
(n = 238) (n=23) {n=23) p Value
Ischemic stroke 164 (68.9) 2(8.7) 2(8.7) <(.0001
TIA 25(10.5) 1(4.3) 3(13.0) 0.80
Purely local 49 (20.6) 6(26.1) 13 (56.5) 0,004
symptoms
Asymptnmatic 0 14 (60.9) 5(21.7) =0.0001
32 -
30 -
28 1
26 -
24 -
22 4
" 20 -
= 18 4
o 164
D 14 -
12 4
10 4
8 4
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1 2
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2
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Kloss, 2018



CAD zonder TIA of stroke

Absolute Risk Difference

Time Interval Case Crossover

After Dissection | Period (%) = Period (%) (95% Cl)
Weeks 0-2 1.25 0 1.25(0.84 t0 1.67)
Weeks 3—-4 0.18 0 0.18 (0.02 to 0.34)
Weeks 5-6 0.11 0 0.11 (=0.01 t0 0.23)
Weeks 7-8 0.04 0 0.04 (-0.03 to 0.11)
Weeks 9-10 0.04 0 0.04 (-0.03 to 0.11)
Weeks 11-12 0.07 0 0.07 (—0.03 t0 0.17)

40
30
20
10
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Number of strokes

weeks weeks weeks weeks weeks weeks

0-2

3-4 5-6 7-8

B Number of strokes

9-10 11-12

Morris, 2017
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Boodschappen

e Cervicale arteriéle dissecties ontstaan door een
(tijdelijk) kwetsbare vaatwand

» Pas reperfusietherapie bij een CAD toe bij zoals bij
ieder ander herseninfarct

* Plaatjesremmers en vitamine K antagonisten zijn ws.
even effectief als secundaire preventie

e Late recidieven komen voor maar in andere
bloedvaten en zelden ernstig
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CADISP: recidief risico

Cumulative risk of cerebral ischemia

0.20

0.15

0.10

0.05

0.00

Cervical artery dissections:
-~ Early recurrent or multiple

~ Single nonrecurrent

Log rank p = 0.0001°

0

— ’_’_/7,/-‘

10 20 30 40 50 60 70 80 90 100110120 130140150 160170180
Time since symptoms started (days)
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HR 2,77 (95% BI 1,49-5,14)

Compter, 2018



AHA/ASA Scientific Statement g
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Cervical Arterial Dissections and Association With Cervical
Manipulative Therapy

A Statement for Healthcare Professionals From the American Heart
Association/American Stroke Association

Conclusions—CD 1s an important cause of i1schemic stroke in young and middle-aged patients. CD 1s most prevalent in
the upper cervical spine and can involve the internal carotid artery or vertebral artery. Although current biomechanical
evidence is insufficient to establish the claim that CMT causes CD, clinical reports suggest that mechanical forces play
arole 1n a considerable number of CDs and most population controlled studies have found an association between CMT
and VAD stroke in young patients. Although the incidence of CMT-associated CD in patients who have previously
received CMT is nd probabl ractitioners should strongly consider the possibiliti of CD
as a presenting symptomny, atients should be informed of the statistical association between CD and CMT prior to
undergoing manipulation of the cervical spine. (Stroke. 2014;45:3155-3174.)

Biller, 2014



IVT versus EVT in CAD

Tortal VT EVT
n==62 n=124 n=38 OR [95% CI] P-value OR [95% CI] P-value
(100%) (39%) (61%) (crude) (crude) (adjusted)® (adjusted)®
Primary outcomes
ExceEIent three-month 14 (22.6) 5 (20.8) 9 (23.7) 1.18 (0.344.06) | 0794 223 (0.52-9.59) 0.278
n (%) }
sICHgcass 1» 0 (%) 5(8.1) 0 (0) 5(132) 1.15(1.02-1.30) | 0.078 N/A N/A
Secondary outcomes
Favourable three-month 28 (45.2) 13 (54.2) I5(39.5) 0.5 (0.19-1.55) 0257  0.82 (0.23-2.96) 0.756
outcome (mRS 0-2),
n (%)
‘Death, n (%) 6 (9.7) 0(0) 6 (158) 1.18 (1.04-1.36) | 0.045 N/A N/A
artial or complete 48161 (78.7) 16 (66.7) 32/37 (84.2) 3.20 (0.90-11.38)] 0.065 N/A N/A

occluded intracranial
artery, n (%)

tergooi

Traenka, 2017
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EVT in tandem occlusions

Atherosclerotic cause (n=229) 41 38 30 39 28 18 35
Dissection cause (n=64) | 3 15 18 15 8 9 5
0% 20% 40% 60% 80% 100%
modified Rankin Scale score : 00 01 02 O3 @4 W5 W6

Gory, 2017



IVT versus EVT in CAD

IV thrombolysis Endovascular treatment Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Arnold et al. 2002 1 2 3 7 70% 1.33 [0.06, 31.12] 2002 p 7 3
Lavallée et al. 2007 1 4 6 6 6.0% 0.03[0.00,1.04] 2007 ¢ o ‘
Baumgartner et al. 2008 6 14 2 4 11.9% 0.75 [0.08, 6.96] 2008 - i
Vergouven et al. 2009 4 4 1 2 53% 9.00[0.22, 362.48] 2009 - »
Engelter et al. 2012 32 55 5 13 229% 2.23[0.64,7.69] 2012 b
Haussen et al. 2016 0 3 15 21 7.2% 0.06[0.00,1.33) 2016 ¢
Crespo Araico et al. 2017 4 7 7 11 143% 0.76 [0.11, 5.28] 2017 =}
Traenka et al, 2017 1 21 15 38 255% 1.69 (0.58,4.94) 2017 —{—l—
Total (95% C1) 110 102 100.0% 0.97 [0.39, 2.44) -’—
Total events 59 54 ‘
Heterogeneity: Tau? = 0.56; Chi? = 10.84, df = 7 (P = 0.15); I* = 35% *001 041 ; 140
Test for overall effect: Z = 0.05 (P = 0.96) ’ : : " ~
Endovascular treatment Intr thr

MR CLEANNI(v)
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MR CLEAN/LATE
MR CLEAN({M

A MulDce nter Rangomdred CUNCa! trial of Endovescalar
treatm et for AoU1e ohomic slroxe in the Netherisnds
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