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Figure 1. Vertebral artery segments 
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ABSTRACT: Extradural vertebral artery dissection is a condition with a generally good prognosis if it is 

promptly recognized and treated. Diagnosis and consequently therapy delay may cause extensive ischemia with 

catastrophic consequences, due to embolism from the thrombus in the vessel wall or its extension. Considering 

these aspects and also its low incidence, the identification and treatment of this condition must be immediate, all the 

more, so as its onset is deceitful by occipital headache and neck pain. The association between vertebral artery 

dissection and dental procedures has been previously noticed. This paper aims to describe the etiopathogenesis and 

clinical recognition of dental chair vertebral artery dissection for a prompt neurosurgical intervention, in order to 

have a good prognosis. 
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INTRODUCTION 

 

Vertebral artery dissection (VAD) is a 

rare cause of stroke, and it has received 

increased attention lately due to the 

improvement of neuroimagistic procedures 

and due to the greater vigilance associated to 

the symptoms [1, 2]. VAD incidence is 

variable, ranging from 0.4 to 2.5% in all the 

strokes of the general population and from 5 

to 20% in strokes in young patients [3]. VAD 

has a slight female preponderance, and most 

patients belong to the 25-55 age group  

[4, 5].  

Recently VAD has received increased 

attention, on the one hand due to new 

diagnostic aids, but also to the better 

characterization of signs and symptoms [6]. 

The most common, extradural 

vertebral artery dissection (EVAD) occurs 

after an intense physical effort involving 

important neck movements such as: dancing, 

trivial fall, volleyball game, violent coughing, 

neck turning during parade, trampoline 

exercises or swimming [6]. 

VAD secondary to dental procedures 

has been described in literature [5, 6, 7], being 

also called dental chair vertebral artery 

dissection. In the case of this rare condition, 

which the dentist may however have to face in 

current practice, several pathological 

mechanisms have been suggested, which we 

will discuss as follows. 
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VERTEBRAL ARTERY  ANATOMY  
 Anatomically, vertebral artery (VA) is 

divided into 4 sections: preforaminal segment 

(V1), foraminal segment (V2), C2 vertebra – 

dura mater segment (V3) and intracranial 

segment (V4) (Figure 1). Segment V1 extends 

from the vertebral artery origin to the 

transverse foramen of C6, segment V2 

extends from the transverse foramen of C6 to 

the transverse foramen of C2, segment V3 

extends from C2 vertebra to the dura and V4 

from the dura to the confluence of vertebral 

arteries to form the basilar artery.  

In particular, along with the vertebral 

artery extending along its whole length, the 

cervical spine is engaged in extreme flexion, 

extension, rotation and lateral flexion 

(laterality), being predisposed to minor 

traumas [8, 9]. The VA segment which is the 

most flexible and hence the most prone to 

mechanical injuries is next to the cervical 

vertebrae C1-C2, where it leaves the 

transverse foramen of the vertebra C2 and 

turns to enter in the intracranial cavity [10]. 

Thus, spontaneous VAD occurs mainly in the 

extradural section of the VA, although there 

have been reported cases of combined 

intradural-extradural dissections  

[4, 11, 12]. 

VAD occurs when blood under 

pressure finds its way along a line of 

cleavage, into the vessel wall and leads to 

luminal narrowing or occlusion [6]. 

 Pathologically, the VAD may be 

subintimal or subadvential. When the 

dissection is subintimal, near the endothelial 

surface, it usually leads to luminal narrowing 

and occlusion, and when it is subadvential, it 

leads to the formation of a pseudoaneurysm 

with potential risk of bleeding. 

 

NECK TRAUMA 

As concerns its occurrence 

mechanism, EVAD may be spontaneous or 

traumatic, but this classification is currently 

considered unclear. Recent research has 

proven that in fact, in many cases, when 

EVAD is considered spontaneous, the patient 

has a personal history of abnormal neck 

movement, manipulation or exercise, 

therefore a minor trauma [4, 6, 13, 14, 15, 16, 

17, 18, 19]. 

In other words,  EVAD is mainly 

caused by major neck trauma (road accident, 

chiropractic manipulation); different such 

cases have been described in literature: lifting 

a pet dog, yoga, ceiling painting, during 

coughing, nose blowing, minor falls, dancing, 

basket ball game, swimming or even a simple 

head turning [14, 19, 20, 21, 22, 23]. The 

most important precipitating factor for EVAD 

proved to be hyperextension of the neck and 

this due to fact that the vertebral artery is 

more vulnerable to mechanical effects than 

the carotid artery because of its location close 

to cervical spine [7]. Also, rotation of the neck 

in addition to flexion or extension can cause 

hemodynamic changes leading to a two-three 

fold reduction in the blood supply [5]. 

Thus, literature reports a rate of 49-

53% minor trauma or neck manipulation in 

EVAD cases [2, 12, 24, 25, 26, 27, 28, 29]. 

 

RISK FACTORS 

Studies have suggested a series of 

predisposing conditions as potential risk 

factors for VAD, for instance: hypertension, 

smoking, diabetes mellitus [2] recent infection 

[30, 31], hyperhomocystenaemia [32], 

migraine [33], atherosclerosis, cervical 

spondylosis, vertebral ligament laxity [34, 35] 

or genetic diseases like fibromuscular 

dysplasia [30, 31], Ehlers-Danlos syndrome 

type IV [36], Marfan‟s syndrome, autosomal 

dominant polycystic kidney disease or 

osteogenesis imperfecta type I [36, 37]. 

Nevertheless, it seems that genetic factors are 

not a sine qua non condition, since these 

genetic syndromes were detected only in 1 out 

of 5 patients with spontaneous VAD [38]. 

Thus, the etiology of spontaneous VA 

dissection has not been fully elucidated yet. 

Other favoring factors for EVAD are 

represented by the anatomy of the extradural 

VA, especially of the segment next to the C1 

and C2 cervical vertebrae: poor anchoring of 

this artery segment, increased mobility, high 

mechanical torsion and predisposition to 

extension at this level [19, 23, 39]. This 

explains the higher incidence of EVAD along 

this segment during chiropractic maneuvers. 

The role of minor trauma in EVAD is 

unclear, but a possible explanation is that 

repeated cervical manipulations may cause 
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small and asymptomatic lesions in the 

vertebral artery wall that can finally 

predispose to a important lesion [35].  

Dental procedures involve prolonged 

neck posturing, sudden hyperextension or 

rotation of the patient‟s neck, postures and 

maneuvers that may stretch the vertebral 

artery in its susceptible segment, with tear of 

the delicate intima [14]. Repeated minor 

traumas of the neck have also been thought to 

be involved in dental chair EVAD occurrence 

[5], considering that sessions in the dental 

office are repeated, and each lasts about 60 

minutes. These factors may become important 

precipitating factors for occlusion and 

dissection, especially in the presence of 

vascular abnormalities of the VA or cervical 

spine bony changes [39].  

 

SYMPTOMS 

Depending on the intra or extradural 

VA segment involved, spontaneous VAD may 

be divided into 2 types: ischemic and 

hemorrhagic. The ischemic type is specific to 

EVAD and it manifests itself by ischemic 

symptoms and/or infarction of the 

vertebrobasilar system due to arterial 

narrowing and thromboembolism, whereas the 

hemorrhagic type is proper to intradural VA 

dissecting aneurysm and the symptoms are 

dominated by subarachnoid hemorrhage 

manifestations [40].  

The most common clinical 

presentation of EVAD includes severe pain 

with sudden onset in the occipito-cervical 

region (headache and neck pain), usually on 

the side of the VAD. These are the most 

important warning symptoms, which precede 

neurological symptoms by several hours to 

several days and, more rarely, by several 

weeks [18, 41]. Studies have reported 

headache in 2/3 of the cases and neck pain in 

half of the cases [6]. These onset symptoms 

may be followed after a certain time by 

ischaemic symptoms of the vertebrobasilar 

system: “drop attack”, diplopia, visual defect, 

ataxia, dizziness or dysarthria. These 

symptoms occurs because of the involvement 

of the posterior inferior cerebellar artery 

(PICA), branch of VA, or less often, anterior 

inferior cerebellar artery (AICA). 

Lateral medullary, cerebellar 

syndromes or associated ischaemic 

myelopathy [6] may also occur in addition to 

the ones described above.  

In most cases, these initial EVAD 

manifestations of occipito-cervical pain are 

usually interpreted as musculoskeletal pain 

[34, 42], this leading to delayed diagnosis and 

appropriate therapy. Nevertheless, we may 

say that EVAD has specific symptoms which 

should be considered when the neurological 

symptoms are preceded by sudden cervical 

rotation and head and neck hyperextension or 

flexion [7]. 

In case of suspected EVAD, diagnosis 

is possible by Doppler ultrasonography, 

magnetic resonance angiography (MRA), 

computed tomography angiography (CTA) 

and catheter angiography, which are the gold 

standard [43]. 

Unlike intracranial dissections, EVAD 

prognosis is generally good, an important role 

being determined by collateral dynamics and 

degree of ischemia [1]. A review reported that 

50% of the patients had no deficit neurologic, 

21% mild deficits only, 25% moderate-severe 

deficits and only 4% of them died [10].  

 

NEUROIMAGING 

 The various neuroimagistic methods 

for diagnosis EVAD are ultrasound Doppler 

examination of the vessels, computed 

tomography angiography, magnetic resonance 

imaging, and conventional digital subtraction 

angiography which still remains the gold 

standard for diagnosis, as it allows excellent 

characterization of the dissection [1, 5, 6, 13]. 

They can find irregularity of the vertebral 

artery wall, aneurismal dilatation, intramural 

hematoma or intimal flap [6]. 

 

CONCLUSIONS 

The recognition, early diagnosis and 

prompt therapy of EVAD are responsible for 

good evolution and prognosis. However, 

skipping or delaying these steps leads to the 

occurrence of extensive ischemia with 

significant morbidity and mortality rate 

increase. As it is a condition specific to the 

dental office, due to prolonged extension and 

rotation of the neck during dental procedures, 

a high degree of vigilance is required from the 
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dentist, especially in case of headache, neck 

pain or other neurological symptoms. 
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