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Å IncidenceĄ ICA+VA dissectionĄ 0.4-2.5% of all stroke, but 5-20% 
young stroke. 

Å PathologyĄDissection aneurysm vs. stenosis

Å Etiology:
-I¢bΣ ǘǊŀǳƳŀ όǇŜƴŜǘǊŀǘƛƴƎΣ ōƭǳƴǘύΣ ƛŀǘǊƻƎŜƴƛŎΣ ƛŘƛƻǇŀǘƘƛŎ Χ

Å Risk factor:
- massage, golf 

Å Association:
- oral contraceptive, migraine, FMD, cystic media necrosis, marfan. 

(enviroment? Weather or infection disease?)

Å S/SĄIκ!Σ {!IΣ ƴŜǳǊƻƭƻƎƛŎ ŘŜŦƛŎƛǘ Χ 

Å ἤ：
ÅICA dissectionČ有collateral, ḥצperforating a, ᾭד , 
ׄԓ  . ֻ cervical ICAĄ petrous ICA, spare carotid bulb
ÅVB dissectionČѩ ю,s/s variable

Endovascular Treatment of Intracranial Vertebral Artery Dissections with Stent 

Placement or Stent-assisted Coiling  AJNR 2006
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Dissection stenosis

Dissection aneurysm

Normal artery structure 成因：
- Intima tear Ą blood extravasate into media

- Hemorrhage form vasa vasorum



}Stenosis, occlusion

ĄHemodynamic/emboli/obliteration side branch Ą Stroke

Ɓ85-90% stenosis eventually resolve, 66% occlusion recanalized.

}Aneurysm, pseudoaneurysm 

ĄSAH

ƁNon-rupture aneurysmĄ relative benign ; 

ƁRupture aneurysmĄ danger (rebleed 30-60%, often in 24hr ; high 
mortality (47%) 

Treatment of Acute Intracranial Vertebrobasilar Dissection with Angioplasty and 

Stent Placement: Report of Two Cases  AJNR 2003



}Dissection aneurysm

ֻ 在V4 (58%)Ą V2
Ɓ֪ⱢIntradural VAצȸ

¶thicker internal elastic lamina

¶no external elastic lamina 

¶thinner adventitia 

¶fewer elastic fibers in the media

** (Intradura ὔ )

}Dissection stenosis:

⁄ḥצϚứ!

}Isolated VA or VAĄBA

Classification of segments of the VA.

- V1 is proximal to entry into the transverse foramen of C6. 

- V2 is within the transverse foramen from C6 to C2. 

- V3 is from the transverse foramen of C2,

but before entry into thedura. 

- V4 is after entry into the dura.

Vertebral Artery Dissection: Spectrum of Imaging

Findings with Emphasis on Angiography and Correlation with

Clinical Presentation   Radiographics 2000

Location 



}Angio + CT + MRI

}血管 intima (internal elastic lamina), media (external 
elastic lamina), and adventitia



Anatomy ςposterior circulation 



Contrast

Enhanced

CT



MRI

T2WI







}CT:
ƁSAH +  crescentic high density  

}MRI:
Ɓinfarction 

Ɓ+ crescentic high SI /c intramural hematoma on T1WI & T2WI,

Ɓ+ narrowing arterial lumen + intimal flap 

Ɓ+ MRA reformation 

}Angio:
ƁString sign Ą (smooth taper or abrupt stenosis/ occlusion)

Ɓpearl and string sign 

ƁIntima flap + (thrombosis)

Ɓfocal/fusiform dilation sign

}+/- aneurysm
Ɓ(Narrow/ wide neck, fusiform) or pseudoaneurysm



}CT:
ƁSAH +  crescentic high density  

}MRI:
Ɓinfarction 

ƁҌ ŎǊŜǎŎŜƴǘƛŎ άƘƛƎƘ {Lέ κŎ ƛƴǘǊŀƳǳǊŀƭ ƘŜƳŀǘƻƳŀ ƻƴ ¢м²L ϧ ¢н²LΣ

Ɓ+ narrowing arterial lumen 

Ɓ+ intimal flap 

Ɓ+ 3D MRA reformation 



}Angio:
ƁString sign Ą (smooth taper or abrupt stenosis or occlusion)

Ɓpearl and string sign 

ƁIntima flap + (thrombosis)

}+/- aneurysm
Ɓfocal/fusiform dilation sign

Ɓ(Narrow/ wide neck, fusiform) or pseudoaneurysm

Rat tail sign

Intima flap

Pearl & string sign



Pearl & string sign



Fusiform aneurysm



Intima flap & thrombus 



Rat tail sign



}Congenital 
ƁHypoplasia of VA
ƁCƛōǊƻƳǳǎŎǳƭŀǊ ŘȅǎǇƭŀǎƛŀ όCa5ύ Ҍ ΧΦ 

}Aquired
ƁAtheromatous plaque (age, location, cal, history, image)
Ɓ!ǊǘŜǊƛǘƛǎ  όΧΦύ 
ƁTumor encasement
ƁPost radiation change

}Physiologic
ƁFlow reduction
ƁVasospasm (SAH or catheter induced)
ƁStationary arterial wave



Mild or stable symptom Severe, warning symptom, or 
fluctuation TIA, or deterioration

Dissection 
stenosis

-Conservative treatment :
- ExtraduralĄ
Anticoagulant + Antiplatelet

- IntraduralĄ Antiplatelet

- Endovascular prevention 
- Stent

* OcclusionĄ Thrombolysis (if<3-6hr)
* Near occlusionĄ PTA + stent

* Stenosis
- S/S 來自dissection變大? Distal 
emboli? Perfusion defect? 

Dissection 
Aneurysm

Non-rupture aneurysm

* Conservative treatment : 
Observation? 

* Endovascular prevention 
- Double or more stent
- Coil±stent
- Stent

Rupture aneurysm
(Some Non-rupture aneurysm)

*without branch 
- Trapping 
- Coil±stent or stent graft
- Double or more stent
- Stent

*With branch
- coil±stent
- Double or more stent



}Hunt and Hess grading systemĄ for SAH

}NIHSSĄ For acute stroke

}Modified Rankin scale score (mRS)Ą general 
neurologic evaluation. 

}Glasgow-coma scale ĄConscious level

}Detailed neurologic examination



1. Asymptomatic, mild headache, slight nuchal rigidity

2. Moderate to severe headache, nuchal rigidity, no 
neurologicdeficit other than cranial nervepalsy

3. Drowsiness / confusion, mild focal neurologic deficit 

4. Stupor, moderate-severe hemiparesis

5. Coma, decerebrate posturing 

http://en.wikipedia.org/wiki/Asymptomatic
http://en.wikipedia.org/wiki/Headache
http://en.wikipedia.org/wiki/Neurology
http://en.wikipedia.org/wiki/Cranial_nerve
http://en.wikipedia.org/wiki/Palsy
http://en.wikipedia.org/wiki/Stupor
http://en.wikipedia.org/wiki/Hemiparesis
http://en.wikipedia.org/wiki/Coma


0 - No symptoms. 
1 - No significant disability. Able to carry out all usual activities, 

despite some symptoms. 
2 - Slight disability. Able to look after own affairs without 

assistance, but unable to carry out all previous activities. 
3 - Moderate disability. Requires some help, but able to walk 

unassisted.  (ỮҠѿᴩṛ, ADLṷ Ầᵗ)

4 - Moderately severe disability. Unable to attend to own bodily 
needs without assistance, and unable to walk unassisted. 

5 - Severe disability. Requires constant nursing care and attention, 
bedridden, incontinent. 

6 - Dead. 



Mild or stable symptom

Dissection 
stenosis

-Conservative treatment :
- ExtraduralĄ
Anticoagulant + Antiplatelet

- IntraduralĄ
Antiplatelet (⁄ḥצứ )

Dissection 
Aneurysm

Non-rupture aneurysm

* Conservative treatment :
Observation? 



}Strict control BP

}Close observation

}Antiplatelet vs. Anticoagulant

ƁNo difference of death/stroke in 24 non-randomised study 
όтсн ǇǘΩǎύ
¶ Treatment of cervical artery dissection: a systemic review and meta-analysis. 

J Neurosurg Psychiatry 2008

ƁFavored Anticoagulation (因為這些病人很常發現emboli)
¶ The treatment of spontaneous carotid and vertebral artery dissections. Curr Opin Cardiol. 2000

ƁExtradura VA dissection ĄUSE anticoagulant !!! 



}A 57 y/o male, HTN, DM, hyperlipidemia, 

}wΩǘ ƘŜƳƛǇŀǊŜǎƛǎ ǿƘŜƴ ǿŀƭƪƛƴƎ

}NIHSS:9  , mRS: 4



T2WI

DWI



TOF MRA



Angiography
3D surface rendering

APLat



Mild or stable symptom Severe, warning symptom, 
or fluctuation TIA, or 
deterioration

Dissection 
stenosis

* Conservative treatment :
- ExtraduralĄ

Anticoagulant + Antiplatelet

- IntraduralĄ Antiplatelet

* Endovascular prevention:
ĄStent

* OcclusionĄ Thrombolysis
(if<3-6hr)

* Near occlusionĄ PTA + 
stent

* Stenosis
- S/S 來自dissection變大? Distal 
emboli? Perfusion defect? 
Perforator?



}Acute dissection occlusion at BA/VA
ƁA series of patients with more marked deficits, acute 

presentations, and extensive basilar thromboses had a 40% 
mortality with only 30% surviving with mild deficits even 
after thrombolysis 
¶ Fibrinolysis in cerebrovascular diseases of the central nervous  system.   Interventional  Neuroradiology:  

EndovascularTherapy  of  the  Central  Nervous  System 1992

ƁAn extreme group of 22 patients with acute presentations 
who all required mechanical ventilation, either for loss of 
airway control or for apneic episodes, had a uniformly poor 
ƻǳǘŎƻƳŜΣ ǿƛǘƘ уу҈ ƳƻǊǘŀƭƛǘȅ ŀƴŘ ŀƭƭ ǎǳǊǾƛǾƻǊǎ άƭƻŎƪŜŘ ƛƴέ 
when treated with intravenous heparin.
¶ Outcome in patients with acute basilar artery occlusion requiring mechanical ventilation. Stroke  

1996



}Unusual thrombosisĄ consider dissectionĄ
aggressive treatment 

}<3~6hr thrombolytic therapy
ƁIA tPA max dose : 20mg ?

ƁIA urokinase max dose:100萬u

ƁIV tPA 0.9mg/kg X BW , to max dose =90mg

}Mechanical 打通
ƁWire manipulation

ƁBalloon angioplasty

ƁStent
Treatment of Acute Intracranial Vertebrobasilar Dissection with Angioplasty and 

Stent Placement: Report of Two Cases  AJNR 2003

If work 常可以看到
intima flap !!



Traumatic Vertebral Arterial Dissection and Vertebrobasilar Arterial Thrombosis Successfully 

Treated with Endovascular Thrombolysis and Stenting     AJNR 1998



TOF MRA





Mild or stable symptom Severe, warning symptom, 
or fluctuation TIA, or 
deterioration

Dissection 
Aneurysm

Non-rupture aneurysm:

* Conservative treatment : 
Observation? 

* Endovascular prevention 
- Double or more stent
- Coil±stent
- Stent

Rupture aneurysm
(Some Non-rupture 
aneurysm):

*without branch
- Trapping 
- Coil±stent or stent graft
- Double or more stent
- Stent

*with branch
- coil±stent
- Double or more stent
- Stent



Deconstructive vs. reconstructive method

} TrappingĄƻŎŎƭǳǎƛƻƴ ǘƘŜ άparent arteryέ ƻŦ ŘƛǎǎŜŎǘŜŘ ǎŜƎƳŜƴǘ 
with coil or balloon  (但是lesion不能invovlePICA, Spinal artery, 
perforating artery, or Bil. VA involve)

}Stent assisted coil embolizationĄwide neck aneurysm, 
pseudoaneurysm?

}Stent onlyĄ (1)stenosis, or (2)fusiformaneurysm, or 
(3)aneurysm with narrowing parent artery.

}Double stentĄ (telescoping stent or a stent within a stent 
across the ostiumof aneurysm) 



}44 female, HTN

}Epidoses H/A for days, then suddently conscious 
change. 

}Brain CT: SAH



LVA  AP

4X15 narrow neck aneurysm



s/p GDC coil embolization

Preserved Lôt PICA



} Pre-medication use? 

ƁDual antiplatelet loading 3天 + maintain 3-6mo Ą Single (完全比照
stent)       vs. 3+3 loading 4hr    

ƁSAH Ą等到第一支coil deploy,才loading heparin

ƁHeparin繼續用24hr after stenting. (1000U/hr)

Ɓ也有人完全不loading, 只做heparin flush

}Resultevaluation?
Ɓ1) completeobliteration if the dissectinganeurysmalsacwascompletelyobliterated,

Ɓ2) partial obliteration if the dissecting aneurysmal sac remarkably decreased in size but 
remained, 

Ɓ3) stable if the dissecting aneurysmal sac showedno remarkable interval change in size 
and configuration, and 

Ɓ4) aggravation if the dissecting aneurysmal sac increased in size. 

Clinical and angiographic follow-up of stent-only therapy for acute intracranial vertebrobasilar dissection aneurysms

AJNR 2009



43 pôtstreated with stent only

-4.7% complication with occipital infarction

-72.1% complete; 14% partial; 2.3% stable,  (not 

immediately)

-1 rebleeding (SD)

2001-2007 (南韓), f/u 28months

29 pôts treated with stent only

-Technique successful:100%

-41% Complete obliteration; partial 40%

-Multi stent > single stent

-1 rebleeding SD

Clinical and angiographic follow-up of stent-only therapy for acute intracranial vertebrobasilar dissection aneurysms

AJNR 2009

Stenting for 

dissection aneurysm



}55 male, HTN, DM

}Acute conscious change 



Post 

contrast CT

LVA fusiform 

aneurysm



1st titan2 stent

2nd titan2 stent



Pre-treatment

Immediate f/u. 

post double stent



Measurement of Flow Modiýcation in Phantom Aneurysm 

Model:Comparison of Coils and a Longitudinally and Axially 

Asymmetric StentðInitial Findings        radiology 2004



Stent Tx aneurysm的hypothesis: 

} A stent decreases inflow complexity, 
inflow momentum and velocity, vorticity, 
wall shear stress, and wall shear stress 
rate, and increases intra-aneurysmal 
blood turnover time by diverting blood 
flow from the aneurysm and by 
dispersing the inflow into the aneurysm 
sac.

Porosity Ą neuroform 8%, 緻密stent 30%



Stent machanism:
The regional effect on the arterial wall with stent placement leads to 

neointimalformation through transient and regional proliferation and migration of 
smooth muscle cells mixed
with various degrees of connective tissue matrix. In experimental studies, this 
fibrocellularneointima
formation generally occurs after 2 weeks. 

Stent-within-a-Stent Technique for the Treatment of Dissecting 

Vertebral Artery Aneurysms   AJNR 2003



Study of the Patency of Small Arterial Branches after Stent Placement with an 

Experimental in Vivo Model    AJNR  2002

<50% cover Ą patency of perforating artery





Patency of Perforating Arteries after Stent Placement? A Study 

Using an In Vivo Experimental Atherosclerosis-Induced Mode  

AJNR 2005



Atherosclerosis plqaue or 

delay neointima  hyperplasa 造成問題
(2wks ï6mons)



}一般來說stent是遮不住perforating artery的, 

}但在atherosclerosis 的病人身上.可能會因為intima 
plaque被推移而擋住orifice. 

}Stent更是遮不住aneurysm, even使用緻密stent也是
一樣

}而dissecting aneurysm可以堵住,乃是透過intima flap
的幫助!



}Young patient+ 有history的 CVA or SAH都要考慮
dissection!

}血管狹窄不在atherosclerosis好發處, 或是與前循環
嚴重程度不符合ĄD/D: atherosclerosis!!

}仔細evaluate cross-section image + reformate 3D 
MRA/CTA. 

}Arrange angiography for confirmation, & severity and 
morphology evaluation.

}Discussion with clinician and patient Ą treatment 
plan!



}S/S stable ĄConservative (85-90%)

}S/S unstable (很嚴重、progression、image很差)
ƁStenosis:

¶Occlusion Ą緊急thrombolysis

¶Stenosis Ą PTA+ stent

ƁAneurysm:

¶Non-rupture ĄDouble stent

¶Rupture Ą

¶Coiling

¶Trapping




