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When the Trauma Patient
Becomes the Stroke Patient-
Craniocervical Blunt Trauma

Nancy Denke DNP, ACNP, FNP, FAEN
Toxicology Consultants of Arizona

Objectives

Identify common mechanisms of injury as they
relate to trauma to the craniocervical region

Understand the anatomy of cervical artery
dissection

Describe the signs & symptoms of cervical artery
dissections

Formulate a treatment plan for best possible
outcomes

Discuss circumstances, controversies and therapies
_ in the treatment dissections

Overview of Cervical Artery
Dissections

 Cervical artery dissections (CeAD) include both
carotid artery dissections (CAD) and vertebral artery
dissections (VAD)

+ Pathogenesis is not well understood

¢ Been associated with both major and minor trauma
to the cervical region

¢ Also, atraumatic conditions such as:
— Genetic factors that alter the vascular structure
— HTN
— Migraine HA

Overview with Facial Trauma

Be aware of the prevalence of carotid artery injury found in

asymptomatic blunt facial trauma patients

—_—

Can develop devastating ischemic stroke or even death

| With improved screening criteria, studies have demonstrated
increased detection of blunt carotid injury (BCIl)

Lee, et al (2014).Cy facial Trauma R jon. 7, 175189

So Why Do CeADs Happen?

Patients who sustain CeAD with or without minor trauma
likely have an underlying arteriopathy, inflammatory
process, or structural instability of the arteries

Volker et.al (2011) showed biopsy-proven structural
differences in the arterial walls of patients with
spontaneous & trauma CeAD

+ association with underlying kinking and coiling of the
ICA and dissection

Some think may be due to inflammation, genetics,
infection, or other unknown causes

Epidemiology

* Blunt cerebrovascular injuries (BCVI) includes:

— any form of non-penetrating injury to the ICA &
vertebral arteries

e Associated with high mo'-rbidity/monality

Prompt diagnosis and treatment of BCVI

« Blunt carotid injury is observed in 1%- 2.6% of blunt
trauma cases and in 2.7% of patients with severe
multisystem trauma

— Blunt carotid injury is associated with a high stroke
rate (up to 60%) & mortality rate (19%-43%)

abyfos O, Pl L, Sagata T, Bng Sesnass A [ROE). Traumass cargeid ariery cauecoon: A diomnt ey
weithet 1pecilic puiceline. Vasnsar Siecsh istrenccsal 32(1), 1-5,
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Epidemiology

Extracranial segments of
the arteries are more
mobile and thus more

susceptible to injury

CADs can be extracranial
(inferior to passage thru the
skull) or intracranial

CAD occur:
» most frequently 35-50
yo & peak in5th decade

 affect men and women
equall

CADs outnumber VADs 3 -5x

¢ |CAD occurring most
commonly

Account for = 2.5% of all
13t strokes & 20% strokes in

patients < 45 years of age

Biomechanics of the Cervical Spine

C-spine-7 vertebral bodies & divided into 4 anatomical sections:

* Atlas & Axis

* Root (C2-3 junction)-secures cervical column to the upper cervical
spine.

¢ Column (C3-C7)

Movements include:

« Flexion, extension, rotation, and lateral flexion

* Dependent on the orientation of the joint facets

» Further restricted by muscles & ligaments surrounding vertebrae

Atlanto-occipital junction- only movement allowed is nodding

Due to unique shape of joint articulations between C2-C7, any degree
of rotation is always coupled with some lateral flexion and vice versa

Anatomy of the Vertebral Artery

Brain receives blood supply from vertebral & ICAs

Interconnects in cranial cavity & produces Circle of

Willis

— Union of vertebral & carotid systems provides
collateral circulation

— Equalizes BP in the brain’s blood supply

Vertebral artery supplies 20% blood to the brain

— Supplies blood to the brainstem, spinal cord, and
vertebrae and their associated ligaments and
muscles

* Remaining 80% supplied by the carotid system

7
Posterior Circulation
Comprised of: * Supply:
— Paired vertebral arteries — Cerebellum
— Basilar artery — Medulla
— Paired posterior cerebral —Pons
arteries Midbrai
¢ Vertebrals join to form the i on
basilar — Thalamus
* Basilar divides into 2 —Medial
posterior cerebral temporal and
occipital lobes
9

Origin of the Vertebral & Carotid
Arteries
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Vertebral Artery

V1 Segment o

» Rises from the Subclavian artery '.i'-{:!.ﬁ_; "::m "
to the transverse foramen of C6. (/1 ~<aswvm

V2 \I‘,\' v

* Passes superiorly thru X Py L
transverse foram¥na of upper Cg Cf{‘ﬂ
in = 88% cases LS

e Can enter as far superior as the o N |
transverse foramen of C,.5 *SUD{' frea

V3

* C2 foramen to the dura

V4

* From the dura into the cranium
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Carotid Artery Anatomy

Common carotid artery (CCA) bifurcates into the external carotid artery
and ICA

ICA supplies blood to parts within the cranial cavity and the orbital cavity

perfusion to the anterior and middie sends branches off to the forehead and
portion of the brain & eye nose

Originates at the carotid bifurcation and courses, via a number of
curvatures, through the base of the skull into the Circle of Willis

Pathophysiology of Dissections

Arterial dissections occur when a tear develops in >
1 layer of the vessel wall, allowing blood to enter the
wall and split the layers

Cervical arterial dissection occurs when the intimal
wall of an artery is damaged as a result of trauma or
defect

Characterized by a cavity or intramural hematoma
(IMH)

Increased volume of the IMH may narrow or
occlude the lumen, and it can also damage the
intima and trigger thrombosis

Li Q,, et, al. American Jounal of
Neuroradiology, 36, 1769 -75

13

14

Vertebral Dissections- Anatomy

TVAI tends to occur where vessels are exposed to
shearing forces, principally at junctions between
fixed and mobile segments

¢ V2 segment is the most commonly affected in adult
TVAI

— V2 begins from the level of the 5" or 6" cervical vertebra to the 2m
cervical vertebra travelling through the transverse foramina at each
vertebral level

~ V3 and V4 segments, artery has greater mobility & may be more
resistant to blunt trauma

Relate to high impact trauma with forced flexion/extension
and lateral rotation involving the whole of the c-spine

¢ Unilateral or bilateral, unilateral in 2/3 cases

deSouza AM , Cracker MJ, Hallasos N, Rennie A and Saxena A, (2010). Eurapeon Spine Journol, 20, 1405-1416

Mechanism of Injury

May result from a direct
blow to anterolateral [
aspect of the neck
An extreme extension
and rotation of the neck |
TCADs result from
Distraction/extension,
distraction/flexion or
lateral flexion forces of
the cervical spine

15
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Overview with Facial Trauma

Be aware of the prevalence of carotid artery injury

found in asymptomatic blunt facial trauma patients

Facial fracture- BCV! is a known sequela of high-energy

CMF trauma (Kelts, et al., 2016)

— Mandible & LeFort Il & Il fx- most common isolated
CMF injury associated with BCVI

With improved screening criteria, studies have

demonstrated increased detection of blunt carotid

injury (BCI)

Lee, et al {2014) Crani ial Trauma 7,175-189
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Blunt Injuries Associated with
Vertebral & Carotid Injuries

DAl with GCS < 8

Skull base fractures, occipital condyle fx or scalp
degloving

e Concurrent TBI & thoracic injury

e Traumatic spinal injuries

— Subluxations (below C,- C,) or fx involving
transverse foramen & carotid canal

— C,—C; fractures- hangings or clothesline

Those Unhappy Genes

Similar to other risk factors associated with
stroke

—HTN

— Carotid artery stiffness

— Hereditary connective tissue disease

— Vertebral bone structure changes
Post-partum

About 2-10 % of all strokes can be
attributed to arterial dissection

19
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Other Risks

Hx of Migraine

Head position

e Strangulation

» Dental procedure or washing hair
e Ceiling painting

¢ Resuscitation

Sports

¢ Wrestling

Leisure activities

* Rollercoaster

Robertson & Koyfman A. (2017}
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Migraine, Stroke, and Cervical Arterial Dissection

Shared Genetics for a Triad of Brain Disorders Wilh Vascular Involvement

tyas Daghlas MD * Muralidharan Sacgurupremray PhD.* Rebecca Danning, Ms, Padhea:g Gormicy PhU Correpondency
Rairer Mol «. PRD. Phikppe Amouye! WD PRD. Tuna Metso PhD Alessandro Pezsifu MO, i
Tobias Kunh MD 5cD Stephanie Debette, YD PhD ! and Damei i Cliagman, PhOs

Newrol Goirt 2037 5 eb$3 o 10 1212 NXG DOIOOOIT OGS T

* Migraine, stroke, and CeAD represent a triad of
cerebrovascular disorders with comorbid
relationships &vascular involvement

* Among all pairs of disorders, genome-wide genetic
correlation was observed only between CeAD and
migraine, particularly migraine without aura

* Local genetic correlations were more extensive
between migraine & CeAD than those between
migraine & stroke or CeAD & stroke

» Revealed evidence for novel CeAD associations
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Neck Manipulation

Albuquerque, et al (2011), reported on 13 patients
undergoing chiropractic manipulation and then developing
symptoms

Dissections were noted along the vertebral artery, and ICA,
as well as the basilar artery

— Tx involved stenting and thrombolysis

- 3 patients needed emergency cerebellar decompression
6/13 given meds to prevent clotting and stroke

Others (7) had procedure

Follow-up revealed:

— 9 had a complete recovery

~ 3 permanent neurological deficits

recshedeath fromareerebeliarstroie seaveize of chiropractic

manlpulation: Pattemns af injury and managemen:. fournal of Newresurpery, 115 (8], 197-2005,
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History of a Minor Precipitating
Event

Frequently elicited in patients with spontaneous
dissection of the carotid or vertebral artery
Precipitating events associated with
hyperextension or rotation of the neck
Chiropractic manipulation of the neck has been
associated with carotid artery dissection &,
particularly, vertebral artery dissection

Hx of a respiratory tract infection

24
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Cervical Artery Dissection and Sports

* Recommend refraining from any kind of sports for 1 month

« Start with activities at low intensity and gradually increase the
pace in an individually tailored

= Circumstances of the occurrences of the CeAD in the
individual patient

* The meaning of sports activities for the individual well-being,
the

+ Presence or absence of comorbidities and of neurological
sequela, neurovascular findings

* Signs of an underlying connective tissue alteration.

2021 32 DLIEID ERGHY PRACHZE|
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Look, Listen, Ask and Think

27

Making the Diagnosis

29
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Neck Manipulation Associated With
Stroke

» Albuquerque, et al (2011), reported on 13 patients
undergoing chiropractic manipulation and then developing
symptoms

» Dissections were noted along the vertebral artery, and ICA,
as well as the basilar artery

— Tx involved stenting and thrombolysis
— 3 patients needed emergency cerebellar decompression

* 6/13 given meds to prevent clotting and stroke

» Others (7) had procedure

* Follow-up revealed:

— 9 had a complete recovery
— 3 permanent neurological deficits
— 1 death from a cerebellar stroke.

Albuguerque F, et al. (2011). Cranlocervical arterlal tae of Patterns of
Injury and nt. fournal of Neurasurgery, 115 (6), 197-2005.
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Clinical Pearl

Stop & THINK when you hear THIS phrase

“I have a pain in my neck and (or)
head unlike anything | have ever had
before”

» Take a step back

» Pay close attention to everything about
this patient!

28

Look and Listen

* Five “D’s”
— Dizziness
— Drop attacks (vertigo)
— Diplopia
— Dysarthria
— Dysphagia
e And
— Ataxia
e 3“N¢”
— Nausea
— Numbness
— Nystagmus

30
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Signs & Symptoms

* Traumatic vertebral artery injury (TVAI) &
CAD present a clinical challenge
- hard to detect
— has a diverse presentation
- no widely accepted guidelines of diagnosis and

management

» Frequently asymptomatic with disastrous
consequences of basilar territory
infarction & death with vertebral
dissection

Signs and Symptoms

¢ BCVIs may be asymptomatic or masked by more
significant coexisting traumatic injuries

¢ Many asymptomatic & remain undetected until
symptoms of cerebrovascular ischemia present

» Symptoms of Carotid dissections occur after a
mean of 12.5 hours in survivors, and after a mean
of 19.5 hours in non-survivors

¢ Horner syndrome- pressure from a hematoma, &
paralysis of cranial nerve (above T2)

31
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Classic Horner’s Triad

v

Carotid Dissection Symptoms

» HA (precedes ischemic event), with neck & facial pain-
constant, instantaneous, gradual, throbbing, or sharp
— HA commonly ipsilateral to the dissected artery
— HA usually precedes cerebral ischemic event

« Transient episodic blindness (painless monocular)
— caused by decreased blood flow to the retina

¢ Ptosis with miosis, (partial Horner syndrome)
— Can be painful

o Neck swelling

* Pulsatile tinnitus- seen in up to 25% of patients

» Decreased taste sensation (hypoageusia)

¢ Focal weakness

33
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Pain with Dissections

Pain referral common to

Veriebral Internal Carotid

able 3. Presentation Of Sponianeous Cervical Artery Dissection

Pain referral common to

Symptoms { Loxzmen of Basectan
Carolid Vertebral
Jran demncaren Headache o1 migrane. 36%. 68%," 65%"# Headach or mgiane
+ Ocopéal hesdache, 1% * Nehpam
« Frontal hwadache 3%~ + Neck pam postatioily
« Fagal o osbilal pn, 522" * Chast pan”
= Nevk pain, 16%7 26%:%
|+ Chest pain
LT - Homepanecss ond oercory ks * Locked m aynatome
= Monoculns bindnazs * Respiralory tallure
| * Hemmeglect + Hemianopsa or baler vsual heid 7ss
|+ Sgsens pacewsnt heropan
Ii=uroiogicat defiits by emooh Anlenor crcutabon aeficds Brsbrinr crnisten deteds
+ Amaumsis ugav (monocular bimdness)  Hemianopaa of uralateial laid dehal
17eet Alaxia, 20%%
» Hemineghed - Diolopna
Hemiparesis 2%’ Dysarihna
- Aphaza + Upsidedown voion
- Dysarthm T Lt e T (Kb
- Hemizznsory loas, 7% Synhiome), 2% dysphagra, hemmares:a

Ao, Loa wekrwnic, seiatirsd |evte

i curological dehrls by compressve aneurys- | Homer syndrome. unilaleral mwozis, plocs, + Puksatile banitus 5%

mal diatation and dicruption of adventdia areezcon, W L * Unilateral radiculal weakness (C3-C§ most
Dysgeusm, 0 5%~ common) 13 AT @

Pulsabls torstus 16%%

Ocuiar molor palsy ON DL I, VI 2 6%
Paloy ol ON Y, 3.7% Apnl 2012 - www ebmedicwe net
| Palsy of CN Vi IX-XU 7 5% *42% ¢
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SCREENING TOOLS

37

BCVI Grading Scale
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Rulman, Vranic, & Mossa-Basha, 12015)

Incidence of traumatic carotid and vertebral
artery dissections: results of cervical vessel
computed tomography angiogram as a mandatory
scan component in severely injured patients

Purpase: The aim of this study was to evaluate the Live incidence of zervical artary disseclions
CrALD:

$in Lrauma patients with an Tnjury Severnly Score /1555 of 216, since head-aind-nck

1 Lonioyr aply sngiugrant (CTAY is nol ¢ compulsory conponznt of whole-body tanme

puted Llamograpny (CT) protocols
Patienis and methods: A total of 230 consecutive trauma patients with an 1SS o 2 1¢ admitted to

sur Leval [ irauma center during a 24 month pariod were prospectively included. Standardized whole

CTin a 256 aetecinr row scanner included & head and neck CYA - Inadence, mortality, pahient

trauma charaxcteristics, and concomitant injuries vere rzcorded and analyzed retiospectively in

1= with carotid artery dissection (CAD] and vertebial artery dissection (VAD)
Mesults: Cf the 230 pati inclucec, 6.5% hac a CeaD, 5.2% had a CAD, and 1.7%s had a VAD Cinc
1 bad botli €20 and VAD. For bolli. CA0 and VAD, mortality is 25 One death was caused by
erebral ischemia due to high-gizds C&D 4 total of 41 G3¢ of the patients with traumatic CAD
5% of the patients with VAD had neurolagical sequalas

ants

i il ik i L
Schicho A. et al (201B), Incidence of traumatic carotid and vertebral artery dissections; Results of cervical vessel
asa y scan in severely Injured patients. Therapeutics ond
Clinical Risk Monagement, 14, 173—1178

38

Denver Screening Criteria

Screening criteria

« The screening protocol criteria for BCVI are divided into signs and
symploms of BCVI and risk factors:

Signs and symptoms

arterial hemorrhage

cervical bruit in patient <50 years of age

expanding cervical hematoma

focal neurologic deficit

neurologic exam incongruous with head CT scan findings

Stroke on secondary CT scan

Risk factors include high-energy transfer mechanism with

« Le Fort fracture: type 2 or 3

« base of skull fractures involving the carotid canal

+ diffuse axonal injury with a GCS <6

* cervical spine fractures that involve C1-3, and/or the transverse foramen

¢ cervical spine subluxation

39

Modified Denver Criteria
» Basilar skull fractures with carotid canal involvement
= C-spine fx through transverse foramina
s C- spine fractures involving C1-3
= Expanding neck hematoma
s Cervical bruit in patients<50 years of age
* Focal neurological deficits
« Evidence of brain infarct on CT
* DAI with GCS<6 or less
+ Presence of Lefort Il or Il fx
* Near hanging injuries with anoxic brain injury
* Neurological examination inconsistent with head CT
* Arterial hemorrhage

41
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Other Screening Tooks

» Modified Memphis
e Combined Denver & Memphis
¢ Boston Screening tool

42
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Importance of Dx BCVI

It can lead to severe neurological deficits and even

DIAGNOSIS MADE death related to a major stroke
BY IMAGING The hallmark of injury to the internal carotid artery is

a change in the caliber of the vessel

CTA is nearly always sufficient to confirm the
diagnosis of carotid artery dissection

Even early studies (1996) with CTA achieved 100%
sensitivity and specificity with arterial angiography

43 44

> Eur J Tiauma Emetg Surg

MRI/MRA Carotid Dissection

Blunt cerebrovascular injury: incidence and long-

term follow-up « MRI scans with fat saturation can show intramural
s : . blood, and mural expansion, pathological hallimark
g ' ; : : of dissection
' » MRA may fail to detect intramural hematoma within
s 71 BVI patients identified among the 12.122 (0.59%) blunt the 15t 24-48 hours after occurrence of CAD

trauma patients

* [schemic stroke as a result of BCVI was found in 20 patients
{28%). In-hospital stroke rate was lower in patients receiving
antiplatelet therapy (p < 0.01).

* |mproved CTA diagnostic modalities have increased BCVI
incidence. Furthermore, BCVI patients reported significant
functional impairment at long-term follow-up. Antiplatelet
therapy showed a significant effect on in-hospital stroke rate
reduction.

45 46

» Other MRA signs of dissection include
— irregular vessel margins
— filling defects
— extravasation of contrast
— vascular occlusion
— caliber changes of the vessel

Doppler Ultrasound- Carotid
a L TAD Hewygpcbct 2018 Jan 26 dor 10 1007+500062-018-0865-4 [Epuo amead of prnl;
— DUS lowest cost and hlgheSt safety pI'Oflle Of all the of Sp and Tri Cervical Artery Dissection : Comparison of Typical CT
imaging Angiographic Fealures.
— Sensitivities as hlgh as 96% in dx carotid artery 3poms P6' Niegoysla TF Heandel W2 Raschike PJ? Hartensyet B Daingh R Hannmy L
dissections in stroke £ Author infomanan
— A_bnorm_a[ b[OOq flow pat_!ern seen in up to 90% of x}?ﬁfﬁcmu;cmau..m dissection (CAD) s an mportant eticlogy of schemie stfake and early recognition s vita to prolect patients
atients isse irom the major complication af cerebral emblizalion by administration of anti The eliolagy of arterial dissections differ and can be
patients with carotid artery dissection
s z % sither sponlancous or traumabe. Even hough the hislarical gold standard is st catheter angiography. secent studies suggesl & good
- Most common DUS finding in carotid artery of computed i (GTA) for detection of CAD Wa conductad this tessarch 10 evaluale the varisly and
dissection is high resistance flow pattem or absence Of requency of possible Imaging signs of sponlanacus and traumatic CAD and 1o guide neuraradiologisis declsion making
i H METHODS: Relrospective revlew o he database of our mullple Injured patiens admitled lo Ihe Depariment of Trauma Hand and
SIg[;lSISIr': a (otallzr (:_CCI:‘IGE? ?1nfe:y . y Reconstuctive Surgery of the Universily Hospltal Munster In Germany {a level § trauma center) for palients with traumatic CAD (1CAD) and of
— relativel -neqgative r. sur stroke database (2008-2018) far patients vith spontaneous CAD (SCAD) and CTICTA on Inlal clnical vark-up All mages were
atients \la'hl'?ﬂ?‘ carotid a%er;fgdissaei;onepgres eﬂtial'tlg T\J’“h evalualod cnnacar:i:\g spacific and senskive radlological faatures for dissaction by Iwo experlented nauroradiologlsts Imaging leatures were
compared between the two atislogles
orner syndrome RESULTS: This study included 145 palients (98 male 46 female, 452 18 8 years of age) cansisting of 126 dissecied arteries with 2 raumatic
i F 5 and 43 with spontaneaus efiology Intimal Raps were more frequently abserved afier Iraumatic efiology (58 1% \CADs 6 9% SCADs, p <
upwﬂr;g‘;ggf&g'g‘mg#g dsairitOyUId always be followed 7001) addionally muhivessel dissections wers much mora frequent In trauma pafients (3 sCADs 21 tCADs} and only less than half (42%)
51 the patlents wilh raumatic dissactions showad cervical spina Fraclures
€ ONELLISION: Yiruresadisbogiiny whtst b wwars Tl sl feps and sl Satectiass s mate codmen sfer i s etalagy
[ addiion it seems important 1o conduct a CTA in a irauma selling, even il no cervical spine fracture s delected
47 48
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ICT versus MR Techniques in the Detection of Cervical Artery Dissection.
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» Author information

Abstract
EIACKGROUND: Sponlaneous cenvical arfery dissection (CAD} s an impartant eliology of juvenile stroke The gold slandard for the

sagnosis of SCAD is convential angiography However, magnetic resonance imaging (MRIYMR angiography (MRA) and computed
hamography (CT)CT angiography (CTA) are frequently used aematives New developments such as muliislice CT/CTA have enabled routine
icquisition of thinner sectons with rapid imaging limes The goal of Ihis sludy was 1o compare the capability of recent developed 128-slice

I T/CTA to MRIMRA 1o detect radiologic features of sCAD

[METHODS: Retraspective review of palients vith suspecled sCAD (n = 18B) in a dalabase of our Slioke cenler (2008 2014) who underwent
2T/CTA and MRUIARA on initia! clinical work-up A contral group of 26 patienls was added Alllmages were evalualed conceming specific
ind sensitive radiological features for dissecuon by twio experienced neuroradiologists Imaging fealures vere compared between Ihe tvo
medalives

[RESULTS: Forty palients with 43 dissecled arteries recetved bolh modaliies (29 Inlernal carotid anteries [ICAs) and 14 venebral ateries
'As]) Al CADs were identified in CT/CTA and MRUMRA The features inlimaf llap stenosis: and Jumen imegularity appearedin both
nodaliies One high-grade stenasis was idenified by CT/CTA that vias expected aceluded an MRUNRA Twvo MRIMRA-confirmed
:seudoaneurysms were missed by CT/CTA None of the conlrols evidenced specific Imaging signs for dissection

sCTLTan il nd patyr P T R

{ SUARA b diganath of aCA0 CTCTA phacid2e grad o
MRUMRA In cases wihere SAIIIRL ssgpiaty otluizn
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Antiplatelet treatment compared with anticoagulation

treatment for cervical artery dissection (CADISS):

arandomised trial Lancet Neurol 2015; 14: 36167
Summary
Backyreund Extracranial carotid and vertebral artery disscction is an important cause of stroke, especially i soun,
penple. In smme obdonatinnal studies i s feen ssaciated with 2 high rist of recurrent siroke. Both antiplaick
dyuges and antidoagubant drigs ane e wonsdisce risk of stiobe bt whether ome irostient stratis b mote el
tham the ot s unbnosn. We compared their officaos in e Corvdell Arters Dlssection in Stioke Study (CADISS]
bl Ui axddatiomial alim of estabbsfiig tie etk e recurrent siroke.

Methads Wi did this sondomised trial st hospials with spocialisad stroke ur neurology services (39 in the UK an
seven in Australia). We indluded paticnts with estrdcranizl carotid and vericbral dffssction with onset of xxmphon)
within the pad 7 davs. Patlenis sete fandomih swigned (01 I an aosmased solephone randomisation serdoe b
pecebve antiplaeles drgs or amtlvoagulant drugs (apecific reatment docided Iy the kncal dlinician for 3 manthy

Patbernts and chiniciane wore ot mraskod o bt | [T ingy endpoings wyete Th peimarg
enchualeit was ipeibitersl stroke o death in e ' gl The tial was gl J vl EL Dy
(20060028 E7-18) and [SRN (CTN$4555237)

Findings We crunllod 290 parthipanes (08 ceaid. 112 verehral), Mean o Arnbarmbatkon wat 365 din
IS0 1-91) The maps prescnting syiipiims sete stke of inamsbon bchaem e 22A) armd biscal syriplom)
(hesdache, neck pain, o Hommer's syodimee: fie26). 126 participants = ore assigo antiplabeled reatmend s o)
124 o anthoraguilan teeatrment, Overall fout (2% ob 250 putenss bl aroke pecurrence @il ipsilaenal). Sicke
death occurted in three (29) of 126 patients seris soe (V96 of 124 (edds ratio [OR] 00335, 755 €1 00004233
et B 4), Thore wete n deatin, but one pajr blecding pubaraschnold hacmorthage) m the antiooagulint proin
Central reviow of hiraging Falled o gonfinn dissection in $2 punents, Preplannad pesgrotcol anslsis exlodin
these pathents =howed stooke or death in three (33%) of 100 padents in the andplitclen group versus ong (1%) o
96 patients in the anticoagulant group (OR 0-346, 95% CI 0.006-4- 390; nat)-G6).

g pepretanion We found no difforence in officacs ol aniplaglcl_amd antionagidant doigs an preventing sirobe an
desath ke patients with symptomatc carothd and encbel anen dissection ot stobe san o in Doth s, and
miuch raver than reperted In wime olron stines! studies. Erlagmsts of diesibon was et conlirmmd alies oo bes |

i caves, s g Uak diographic oniteria are not abains comectly applied in routine clinlcal practbo.
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Society for Vascular Surgery
Guidelines

» CEA as the first-line treatment for symptomatic low-risk
surgical patients with stenosis of 50% to 99% and
asymptomatic patients with stenosis of 70% to 99%

¢ The perioperative risk of stroke and death in
asymptomatic patients must be 50% stenosis and
should be performed as soon as the patient is
neurologically stable after 48 hours but definitely, < 14
days after symptom onset

« clinically asymptomatic carotid artery stenosis in
patients without cerebrovascular symptoms or
significant risk factors for carotid artery disease is not
recommended

o/

Treatment

Biomarkers and Antithrombotic
Treatment in Cervical Artery
Dissection (TREAT-CAD) trial

» Designed before the results of CADISS published

= 194 in TREAT-CAD trial randomly assigned (within 2 wks of
symptomatic MRI-verified CAD) to 80-day aspirin 300 mg
daily (n=100) or vitamin K antagonists (n=94), to test the
non-inferiority of aspirin rather than the superiority of either
treatment

* Why the difference in this trial vs CADISS

« The benefit of dual antiplatelet therapy appears particulary
robust in individuals with large vessel disease, which might
share some common pathophysiological features with
arterial dissection, including intimal disruption.
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Management of blunt cerebrovascular injury (BCVI)
in the multisystem injury patient with
contraindications to immediate anti-thrombotic
therapy

Michelle K McNutt © A Cozette Kale 2 Ryan S Kitagawa ? Al H Turkmani 3 David W Fields
Sarah Baranuk © Bryesh S Gil 7 Biyan A Cotton ? Lawia ) Moore . Chailes £ Wade ™0
Asthur Day ' John B Holcomb 17

* Total of 28,305 blunt trauma - 323 (1.1%) had 481 BCEVIs

e |solated BCVI was reported in 111 (34.4%) & 212 (65.6%)
patients had accompanying multisystem injuries (7B, solid
organ, or spinal cord injury) that contraindicated immediate
antithrombotic therapy

* Lack of bleeding complications and equivalent stroke rates
between groups suggests that the presence of TBI, solid organ
injury, and spinal cord injury are not contraindications to anti-
thrombotic therapy for stroke prevention in patients with BCVI
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Early antithrombotic therapy Is sate and
effective in patients with blunt
cerebrovascular injury and solid organ injury
or traumatic brain injury

Shalian, Chrarley PAD; Magnoli, Lous | MO; McBetl, Panl 8 MD, Wembeny Jordan A AL Qroce,

Jartin A D Tahian, Timothy € M0

Jaumal ot Tianme snrd Acute Care Surgery luly 2006 Volume B1 - lssue 1-p 1/7-977
der A61097/T4 00DGNDOINNVT0SS

» 119 patients (74 with TBI, 26 with SOI, and 19 with
both) were identified

* 71% were treated with heparin infusion & 29%
received antiplatelet therapy alone

« Initiation of early AT for patients with BCVI and
concomitant TBI or SOI does not increase risk of
worsening TBI ar SOl above baseline
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Management of Extracranial Blunt Cerebrovascular
Injuries: Experience with an Aspirin-Based Approach
Josawa S Catapano  Shaijeel Istar ¥ Alexander C Whiting ' Omar M Hussain * Lauta A Snyder

Felipe C Aibuquerque | Andiew F Ductuet * Peler Nakap ¥ Michael T Lawton
Jordan A Weinberg * Joseph M Zabramski ©

® 13,578 patients admitted following blunt trauma

® 94 (0.7%) with confirmed BCVI (mean age, 42 yrs; 72%
male). Mean Injury Severity Score and Glasgow Coma Score
were 27 and 10, respectively

* BCVI was identified in 130 vessels

* An ASA-based management strategy for BCVI was efficacious
and relatively safe in this study. This approach may be the
preferred treatment for BCVI, but confirmation is needed.
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Factors associated with stroke formation in blunt
cerebrovascular injury: An EAST multicenter study

Emily C Esposito ' Joseph A Kufera Timothy W Woiff M Chance Spalding Jashua Simpsan

ulie A Dunn Linda Zier Signd Buniuss Paul Kim Lewis E Jacobson Jamie Williams Jeftry Nahinvas

Ateg Gugotian Laura Harmon Anna Gergen Marthew Chatoor Rish: Rattan Andiew ) Young

ose L Pascual Jason Mutry Adiian W Ong Alison Muller, Rovinder S Sandhu Rachel Apoetbaum

Nikolay Bugaev Antony Tata: Kialed Ziek Leah Hustad Mark J Lieser Deborah M Stein
Thomas M Sca’ea Margaret H Lauerman

777 BCV!s included

* Stroke rate 8.9% for all BCVIs, with 11.7% rate of stroke for ICA

BCVI and 6.7% rate for VA BCV

» Protocol-driven management by the trauma service,

antiplatelet therapy (specifically Aspirin}, and lower % luminal
stenosis were associated with lower stroke rates

* Resolution & development of intraluminal thrombus were

associated with higher stroke rates

ESO guideline for the management of

Arode reure

extracranial and intracranial artery ol o
dissection SSAGE

Stephanic Debette' 70, Mikael Mazighi®**%" I'I\ilirpc Bijlenga®, Alessandro Pexzini’,
Masatoshi Koga'®, Anna Bersano'', Janika Kéry' ™' 0, Julien Haemmerii®,

Isabella Canavero'', Piotr Teliela', Kaorl Miwa'®, David | Seiffge'®, Sabrina Schilling'®,
Avtar Lal'*, Marcel Arnold'*, Hugh S Markus'?, Stefan T Engelter'™'” and

Jennifer | Majersik'*

Abstract

The am of the present European Strake Organisation guidehne 1s to prowide chmically usclul evidence-based recom-
mendations on the management of extracranial artery dissecdon (EAD) and inwracranial artery drsecuon (IAD) EAD and
IAD represent Ieading causes of stroke in the young. but are uncommon in the general populauon, thus making it
challenging to conduct clinical trials and large obscrvational studics. The guidelines were preparcd following the Standard
Operational Procedure for European Stroke Organisation guidehnes and according to GRADE methodology Our four
recommendations result from a thorough analysis of the hiteraaure comprising twa randomized controlled trials (RCTs)
comparing anucoagulants 1o antiplatelets in the acute phase of ischemic stroke and twenty-six comparauve observauonal

studies [n EAD patients with acute ischemic stroke, we r using i is (IVT) with alceplase
within 4 5 hours of onset  standard wnclusionfexclusion criteria are met. and mechamaal thrombectomy m patients with
large vessel occluslon of the anterior eireulation. We further r d carly or surgical intervention for

IAD paucnts with subarachnoid liemeifage (SAH) Based on ewidence from two phase 2 RCTs that have shown no
Aitererte between the benefts and risks of smticoogulints veris 2ripliseless in the acute phase of symptamatic EAD, we
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Treatment of Carotid Dissections

¢ Asymptomatic with low-grade dissections typically
tx conservatively with medical management &
close imaging observation

¢ According to the guidelines, antithrombotic or
antiplatelet treatment is recommended in patients
with neurological symptoms (Class lla, Level B
recommendation)

— Anticoagulants or antiplatelets are usually
recommended in the acute phase of CAD to prevent
primary or recurrent ischemic events

¢ Endovascular intervention is suggested only when
neurological status of a patient deteriorates under
conservative medical treatment
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Atroregiy tha glinkians can preveribe either oot in poutscite EAD paverts with resshial genowy o
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Denver Radiologic Grading Scale
for BCVI & Tx

« Grade I: Irregularity of the vessel wall or dissection/intramural
hematoma with less than 25% stenosis

- Manag Anti lation or antiplatelet therapy,

: lic pati who are nol g for anti

merapy

e Grade II: Intramural thrombus or raised intimal flap or

dissection/intramural hematoma with greater than 25%
stenosis

repair for
or

M lar therapy it icoagulation, antip
therapy, deferred endovascular repair in high-risk asymplomatic patients

e Grade lll: Pseudoaneurysm
M enc ar thorapy if ic, anticoagulat
therapy, deferred end | mﬁ- in high-risk asymplomatic pati
* Grade IV: Vessel Occlusion

M therapy il symg . gul ip
therapy, deferred endovascular repair in ‘high-risk asymptomatic patients
* Grade V: Vessel transection

- Management Vascular sacrifice, oither open or endovascular if symplomatic
i b fation or antiptatelst therapy, Asymg ", s may be

with
hemodhage. AT WL, M. £, Gner 21 ef-al. {190 Mt Earmtidl arterial inhsies: impbcabont of o new

grading scale. ) Trauma.. :47 (5): 845-53
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ENDOVASCULAR TREATMENT

Cbscivational Study

Ciopeth BUSP copw 1
Endovascular Intervention in Internal Carotid Artery

Blunt Cerebrovascular Injury: An EAST Multicenter
Study
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» Use of endovascular intervention (El) for blunt
cerebrovascular injury (BCVI) is without consensus
guidelines Rates of El use and radiographic characteristics
of BCVI undergoing E! nationally are unknown

® 332 ICA BCVIincluded, 21 (6.3%) underwent El

¢ seudoaneurysm size is associated with use of El for ICA
BCVI. Stroke is more common in ICA BCVI with El but did

not occur after El use
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Surgical & Endovascular Repair

» Data limited on surgical therapy limited
* AHA/ASA recommends that angioplasty and stenting be
considered when ischemic neurologic symptoms have
not responded to medical therapy
— only for ICAD and not VAD!
¢ Candidates for procedural therapy include:
— those with recurrent ischemia despite medical treatment
— patients with contraindications to anticoagulants or
antiplatelet medications
— patients with significantly compromised cerebral blood flow
or with severe occlusion
— luminal narrowing, and those with enlarging
pseudoaneurysms

Endovascular Management of Cervical Carotid and
Vertebral Artery Dissection: Indications, Techniques.
and Outcomes From a 20-Year Experience

¢ 116 patients, including 93 in the CAD cohort and 23
in the VAD cohort, with a mean age of 44.9 years
(range 5-76)

¢ In a long-term experience, endovascular
management of CAD and VAD is highly effective in
specific indications, with an acceptable complication
profile. CAD requiring intervention is more likely
than VAD to have failed medical therapy, present
with thromboembolic events and pseudoaneurysms,
and undergo primary stent placement, whereas VAD
is more likely to undergo treatment for traumatic
occlusions with recanalization

Moon K. Albuguemue F, Cole TS, et al (2016). Endovascular management of cervical carold and vertebral artery
dlssection: indicatians, technlaues, and outcomes from a 20-year ekperience. Neurosurgery, 63, 205
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Endovascular Tx of [CA™
Dissections

 High rates of favorable outcome and reperfusion noted,
BUT most of the studies retrospective case reports or
case series with a high sensitivity to bias and low
number of cases

= Data in the included studies was not always consistently
described

« Time to treatment in the reviewed studies was relatively
long, which could be due to procedural time needed to
stent the ICA increases the onset-to reperfusion time

 Studies that describe results of 27 generation (Solitaire
& Penumbra) treatment methods are not widely
available yet

Having 1. Mamuering H A and Majole C.8 {2017). Endavascular treatment In patlents with carodd artery dissection
and Intragantal occlusion: A systematic review. Neuromdiology, 59, 6a1-647
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