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Abstract  

Cervical artery dysfunction is a reported potential 

risk associated with manual therapy applied to the 

cervical and cervicothoracic spine. While a variety of 

physical examination tests have been advocated to 

screen patients who may be at risk of adverse events 

during or after manipulation, their clinical utility is 

limited. This paper provides an overview of the 

literature and current thinking with regard to risk 

assessment and clinical action related to the 

application of manual and exercise therapy for the 

cervical and upper thoracic spine. 
Crown Copyright ª 2016 Published by Elsevier Ltd. All 
rights reserved. 

 
 

 

 

 
 

 

 

 

 

 

Introduction 
For many years it has been proposed that a causal 

link exists between cervical spine manual therapy, 

particularly high-velocity ‘thrust’ manipulation, 
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damage to the cervical arteries, and adverse 

neurovascular events. However, the literature 

investigating this link, although extensive, is 

inconclusive as it establishes an association rather 

than a clear undisputed causal relationship.1e4 

Nevertheless, it is important for practitioners to 

be aware of the potential risks associated with 

presentations of neck and head pain and manual 

therapy for the cervical and cervicothoracic area 

in order to inform patients and assist with clinical 

decision making. The inconclusive nature of the 

literature regarding the relationship between 

cervical spine manipulation and adverse neuro- 

vascular events is constrained by lower quality 

designs including case studies and retrospective 

audits of purported adverse events. 
Whilst cervical artery dissections are the most 

clearly described and reported adverse event in 

the literature with respect to adverse events and 

pathology of the cervical arterial system, this re- 

view uses the term cervical artery dysfunction. 

This term better describes the range of disorders 

affecting the cervical arterial system, and includes 

pathology affecting the cranio-cervical structures, 

and local conditions such as dissection and insuf- 

ficiency.5 The purpose of this commentary is to 

highlight the contemporary literature in this area 

and discuss the risk factors that may assist prac- 

titioners in identifying patients at risk of an 

adverse event or, more importantly, those 

currently experiencing a cervical artery dissection 

(CeAD) at the time of presentation. 

 

 

Epidemiology 

 

Cervical arterial dysfunction can involve the in- 

ternal carotid and/or vertebral arteries. Although 

there has been an emphasis on the vertebrobasilar 

system in the manipulative therapy literature, it is 

important to consider not just the vertebrobasilar 

system, but the whole cervical arterial system. 

Consideration should also be given to the pathol- 

ogies and factors that affect the system, forming 

part of the clinical and diagnostic reasoning pro- 

cess.1 The exact pathogenesis of non-traumatic 

CeAD remains unclear6 e it is possible that stroke 

or death following cervical spine manual therapy 

may be associated with pre-existing vascular pa- 

thologies.1,7 Kerry and Taylor8 have advanced an 

argument that our collective focus on this issue 

should not be limited to high-velocity low ampli- 

tude (HVLA) thrust manipulation applied to the 

neck, as “The common denominator in the activ- 

ities [non high-velocity thrust movements] indi- 

cated is cervical movement, thus the phenomenon 

might not be one of HVT [high velocity thrust], but 

of movement more generally” (p. 11). This is a 

position also supported by other authors.9,10 In 

recent years, the role played by the styloid process 

as one mechanism to explain the relationship be- 

tween carotid artery dysfunctions and cervical 

spine movement has emerged. Both increased 

styloid process length,11e13 and proximity to the 

internal carotid artery,10,13 may be risk factors for 

CeAD when combined with cervical movements or 

trauma. Further, the hyoid bone has also been 

described as a potential mechanical compressor of 

the internal carotid artery.14 
Data from the United States suggests the 

average annual incidence for CeAD is 2.6 persons 

per 100,000 population (95%CI 0.9 to 4.2),15,16 and 

it is noteworthy that dissections have been re- 

ported to occur in all age groups. Recent work by 

Metso et al.,17 distinguishes between internal ca- 

rotid artery dissection (ICAD) and vertebral artery 

dissection (VAD). These authors report that ICAD is 

more likely to occur in younger age-groups  (34-54 

years) and VAD in older age groups (≥ 55 years), but 

regardless of the artery involved, the peak inci- 

dence occurs between 34 and 54 years of age.17 In 

a review of case series published between 1994 

and 2003, Haneline and Lewokvich18 report the 

majority of CeAD are spontaneous (61%), 30% 

associated with trivial trauma, and approximately 

9% associated with cervical spine manipulation. 

Based on a review of hospital medical records in 

the Canadian provinces of Ontario and Saskatch- 

ewan, Boyle et al.19 estimated that the incidence 

of stroke (or like event) was 0.855 and 0.750 per 

100,000 person-years, however, there was no in- 

crease in the incidence associated with the num- 

ber of manipulations performed. Manipulation 

applied to the cervical spine has been suggested as 

a risk factor, although as Kerry and Taylor8 suggest, 

the risk may be related to cervical spine move- 

ment rather than the manipulation per se. Further, 

there is limited agreement in the literature 

regarding the strength of the association between 

cervical spine manipulation and VAD (Table 1), 

with   point   estimates   ranging   from    small 

(OR    2.41; 95%CI 0.98-5.95) to large (OR    11.9; 
95%CI 4.28-33.2). The wide 95%CI for these point 
estimates suggests a degree of imprecision in the 

calculations, and the true point estimate could 
reasonably be anywhere between the CI values. 

Interestingly, Cassidy et al.20 also reported small 

estimate (OR 2.90; 95%CI 1.64-5.13) for patients 

having attended a primary care physician in the 

week preceding a stroke, similar to that reported 



 
 

 
 

for attendance at a chiropractor suggesting there 

may not be an “…excess risk of VA stroke…”9 

(p. 4) when seeking chiropractic care. 

 

 

Importance of clinical reasoning for 

identification of cervical arterial 

dysfunction 

 

Misdiagnosis as a consequence of deficient clinical 

reasoning is reported as one of the main factors 

associated with adverse events associated with 

manual therapy applied to the cervical spine.3,4 In 

a review of 134 cases of post-manipulative adverse 

events, Puentedura et al.24 reason that 45% of 

cases were likely to be preventable if contraindi- 

cations to manipulation (e.g., osteoporosis, rheu- 

matoid arthritis, and cervical stenosis) were 

identified and correctly interpreted. Several au- 

thors have also suggested that manipulation had 

been performed on patients who were already 

experiencing vascular dissection in progress at the 

time   of    manipulation.4,25,26    Grond-Ginsbach 

et al.27 argue that asymptomatic CeAD may be 

“frequently undiagnosed” (p. 789), therefore 

highlighting the importance of identifying patients 

with a dissection in progress at the time of pre- 

sentation. This suggests there could be consider- 

able benefit in raising clinical awareness that 

vascular dysfunction may mimic cervical spine 

musculoskeletal complaints.1,28 

 

Role of the clinical history 

 

The clinical history is a fundamental part of the 

diagnostic process and can assist the practitioner 

in deciding on the appropriate examination(s) to 

be performed. It informs the development and 

implementation of an appropriate management 

plan for the patient. 

 

Overview 

 

It is essential that practitioners are mindful of the 

possibility that a patient with acute onset cervical 

spine pain may be presenting with a CeAD,17,20 

because the initial symptoms of a dissection can 

mimic a musculoskeletal complaint.2,29,30 Symptoms 

of neck pain or headache associated with a dissecting 

cervical artery are thought to be due to the tunica 

adventitia of vessels being innervated with noci- 

ceptors.31 Schelfaut et al.32 Schievink,29 and Biller 

et al.9 suggest that these patients often present with 

at least two symptoms: typically unilateral head, 

neck or facial pain, and less frequently Horner’s 

syndrome1 (accounting for approximately 50% of pa- 

tients with CeADs). Headaches experienced by the 

patient are typically unilateral and in the fronto- 

temporal region, although they can present in the 

occipital region.29,33 Patients may characterise these 

headaches as a constant steady ache, throbbing or 

sharp, and importantly, their pain is commonly 

described as unlike anything they have experienced 

previously. Symptoms suggesting cranial nerve 

involvement have also been reported,34e37 for 

example affecting the hypoglossal nerve.35,38,39 

Horner’s syndrome has been reported in approxi- 

mately 33% of ICADs36,40 and 14.3% of VADs.40 
 

Risk factors for CAD that may be identified in 

the history 

 

From the research related to CAD, a number of 

factors in the clinical history have been identified 

that could assist the practitioner in identifying 

those patients who may have a dissecting cervical 

artery in progress or who are at risk of a CeAD.41 

Table 2 lists factors that may contribute to the 

development of, or be potentially linked to CeAD. 

Questions should be targeted towards those that 

may help elicit information related to the histori- 

cal factors that would indicate further examina- 

tion or referral, prior to the application of manual 

interventions. In addition, consideration should be 

given to the genetic and congenital issues such as 

connective tissue disease, hyperhomocysteinemia, 

alpha-1 antitrypsin deficiency, fibromuscular 

dysplasia and Ehlers-Danlos syndrome as all have 

 
1 A collection of signs and symptoms including partial ptosis, 

miosis, anhydrosis as the result of interruption of the sympa- 

thetic nerve supply to the eye. Also referred to as Bernard- 

Horner syndrome. 

Table 1 Association between cervical spine 

manipulation and vertebral artery dissection. 

Author Point 

estimate 

(OR) 

Cassidy 

et al.20 

Rothwell 

et al.21 

Smith 

et al.22 

2.41 

95% 

confidence 

interval 

0.98-5.95 

Interpretation of 

point estimate1 

‘Small’ 

5.03 1.32-43.87 ‘Moderate’ 

6.6 1.4-3.0 ‘Moderate’ 

Engelter 11.9 

et al.23 

4.28-33.2 ‘Large’ 

Note: 1. Descriptors for the scale of magnitude for odds 

ratio based on Hopkins http://sportsci.org/resource/stats/ 

effectmag.html. 

http://sportsci.org/resource/stats/effectmag.html
http://sportsci.org/resource/stats/effectmag.html


 
 

that a headache may also be the only symptom 

that a patient reports in some cases of a CeAD in 

progress. Over half of the patients with CeADs 

reported by Metso et al.,17 experienced headache 

as part of their presentation, and similar findings 

are also presented by Patel et al.,34 and Bejot 

et al.36 It is essential to recognise that headaches 

associated with CeAD are often accompanied by 

other signs and symptoms that can be revealed 
50 

with careful questioning and examination. No 
 
 
 
 
 
 
 
 
 
 
 

 
been associated with arterial dissection 

events.29,34,36,42 Several authors8,43 have also 

highlighted the potential for CeAD in post-partum 

women. Whilst dissections in this population are 

rare,43,44 it may be a clinically relevant differen- 

tial diagnosis where other risk factors are present. 

 

Acute onset unilateral cervical spine pain 

In terms of duration of complaint, cervical spine 

pain of less than one week duration is perhaps the 

most common presentation of a dissecting cervical 

artery, presenting in between 49% and 88%36,45,46 

of CeADs. Given that pain of one week’s duration 

is routine in manual therapy practice, a CeAD 

should be at least considered as part of the dif- 

ferential diagnosis for every patient presenting 

with recent onset cervical spine pain. Although 

Arnold et al.47 suggest that pain associated with 

dissection may be of moderate intensity and 

described as ‘constrictive’, this offers little utility 

in differentiating between vascular and musculo- 

skeletal causes. It is important to recognise that 

CeAD may present with a headache in the absence 

of cervical spine pain.31 Lee et al.16 report that 

80% of CeAD present with pain in the head or neck, 

with up to 92% of VAD presenting with head and 

neck pain.41 

 

Acute onset headache: occipital, frontal, supra- 

orbital or temporal 

Headaches are a common presentation to osteo- 

paths,48,49 and other manual therapy practi- 

tioners, and although the majority of 

presentations are benign, it should be recognised 

distinct pattern to the headache has been identi- 

fied in the literature however, the frontal, fron- 

totemporal and frontoparietal regions have been 

suggested as being characteristic (see Fig. 1).34 All 

seven patients in a report of cases by Maruyama 

et al.51 described the intensity of the presenting 

headache as severe, typically with a throbbing 

nature. This is consistent with that reported by 

Arnold et al.,47 however, this picture is not a 

common one reported in the literature. Practi- 

tioners should consider CeAD as part of their dif- 

ferential diagnoses for every patient with an acute 

onset headache with or without trauma. 

In order to assist the differential diagnosis pro- 

cess, patients should be asked about their head- 

ache history. In particular, a current headache 

presentation which is new or different (e.g., 

increased intensity or different quality) to head- 

aches previously experienced by the patient, 

should raise or increase the index of suspicion of a 

CeAD as the cause of the patient’s presenting 

 

 

Fig. 1   Characteristic location of headaches related to 

a ICAD (black),34 and VAD (grey).52 

Table 2 Historical factors that could be  linked to 

cervical artery dysfunction. 

• Acute onset unilateral cervical spine pain 

• Acute onset occipital, frontal, supraorbital or tem- 

poral headache 

• Current history of migraine (particularly without an 

aura) 

• Past history of migraine (particularly without an 

aura) 

• Family history of migraine 

• History of cervical spine trauma (including minor or 

‘trivial’ trauma) 

• Onset of pain related to sudden cervical spine 

movement 

• Tinnitus (particularly ‘pulsating tinnitus’) 

• History of hypertension and risk factors for cardio- 

vascular disease 

• Recent upper and/or lower respiratory infection 

(within the previous week) 

• Upper and/or lower extremity neurological symp- 

toms and ataxia 
 

 



 
 

complaint. Signs or symptoms associated with the 

headache, including ptosis, facial numbness, 

ataxia/unsteadiness,42,53 should also raise the 

practitioner’s index of suspicion. 

 

Current or past history of migraine 

A current or past history of migraine is associated 

with an increased risk of a CeAD,54e59 particularly 
in those under 33 years of age,17 and in females 
(these are independent risk factors).60 Pezzini 
et al.,57 reported a moderate association between 
CeAD and a history of migraine without aura 

(OR = 3.91, moderate, 95%CI 1.71-8.90) and it is 
also possible that a patient presenting with an 
atypical migraine may be presenting with a CeAD. 

 
Family history of migraine 

Family history should be reviewed when taking the 

clinical history as the genetic basis of migraine 
may lead to a predisposition to develop or expe- 

rience migraines,61 even if they do not currently 

experience them. There is some evidence in the 

literature that patients with a family history of 
migraine are at greater risk of developing a CeAD 

than those without a family history (OR = 3.23, 

moderate, 95%CI 1.36-7.64).57 

 

History of cervical spine trauma 

Cervical spine trauma has been associated with 

dissecting cervical arteries, particularly the 

vertebral artery.25,45,62 Notably, trivial 

trauma1,6,23,42,56,62,63 (such as sneezing, sporting 

activities) accounts for between 12 and 34% of 

CeAD cases,64,65 while more substantial trauma, 

such as a motor vehicle accident, or very heavy 

exercise/physical activity to which the patient is 

unaccustomed is also reported.6,62 The symptoms 

may include unilateral cervical spine pain without 

any of the ‘classic’ signs or symptoms of verte- 

brobasilar insufficiency.1,66 Timing of the onset of 

symptoms can range anywhere from immediately 

post-trauma upwards of 5 days post-trauma.67 

Thomas et al.51 and Thomas et al.42,68 reported a 

strong association for patients presenting with 

dissection and trauma in the 3 weeks preceding 

the dissection (OR = 23.53, very strong,  95%CI 

6.31-87.70; and OR = 25.29, very strong, 95%CI 

6.04-105.82), respectively, whilst Metso et al.17 

and Bejot et al.36 reported just under half of pa- 

tients with a CeAD had some sort of trauma within 

the preceding month, with a male predomi- 

nance.60 The association between even minor 

trauma and arterial dissection, should prompt the 

practitioner to consider the possibility of arterial 

dissection regardless of the magnitude of the 

traumatic event. In  addition, the potential for 

onset of CeAD symptoms in the month following 

trauma should be considered. 

Thomas et al.42 demonstrated that 7 of the 36 

CeAD events reported in their study had recently 

received manual therapy (OR = 12.67, large, 95%CI 

1.43-112.0), however this could be either a tem- 

poral or causal relationship. HVLA manipulation 
applied to the cervical spine has been proposed as 

a potential ‘traumatic’ event precipitating the 

onset of a CeAD either through arterial occlusion 

or damage to the artery.9 Work by numerous au- 
thors suggests that the forces applied to cervical 

vasculature, in particular the vertebral artery, 

during an HVLA technique are unlikely to be suf- 

ficient to damage it.69e71 Symons and Herzog7 

report vertebral artery strain during HVLA is less 
than that found in range of motion testing, and 

substantially less than the point of mechanical 

failure of the artery. Similarly, studies investi- 

gating occlusion have suggested the head position 
for a HVLA thrust has little impact on vertebral 

artery or internal carotid artery flow,72e75 and that 

the duration of arterial occlusion during the 

application of an HVLA technique (100-150 ms) is 

insufficient to effect blood flow to the brain.76,77 
A history of cervical spine trauma should also 

raise the suspicion of potential cervical spine 

instability and it has been suggested that there 

may be an association between this and internal 

carotid artery insufficiency.1 With this in mind, 

consideration of the potential for upper cervical 

spine instability is also indicated in cases of cer- 

vical spine trauma. 

 

Onset of pain related to sudden cervical spine 

movement 

Sudden cervical spine movements have been 

reported as a potential historical factor indicating 

a CeAD.78 A case study by Gilberti et al.63 reported 

the onset of an ICAD following “head-banging” at a 

rock concert, reinforcing the need to establish the 

mode of onset of the patient’s current complaint 

as part of the clinical history. However, these au- 

thors did not provide any information as to 

whether there was a pre-existing vascular pathol- 

ogy or risk factors that may have contributed to 

the development of the ICAD. 
 

Tinnitus e particularly ‘pulsating tinnitus’ 

Tinnitus has been reported by patients experi- 

encing cervical arterial dissection.17,36 It is re- 

ported in the literature that the patients describe 

‘pulsating’ tinnitus sensation.29,34,79 Therefore, 

enquiry as to whether the patient is experiencing 

tinnitus and their description of the sensation 

associated with the tinnitus is pertinent. 



 
 

History of hypertension and risk factors for car- 

diovascular disease 

The presence of cardiovascular risk factors in the 

history should increase the practitioner’s aware- 

ness of the increased risk of developing a CAD. 

These risk factors include, but are not limited to: 
 

 

clinical reasoning, as patients typically demon- 

strate 2 or more of the historical risk factors.9 

Whilst a correlation between recent infection 

and CeAD has been demonstrated, the mechanism 

by which the infection contributes to the dissec- 

tion is less clear.55 Investigations have looked at 

factors such as coughing, sneezing or vomiting, as 

• Hypertension1,28,36,57,80,81 
• Hypercholesterolaemia 

 
81 

36,81 

well as direct vessel wall inflammation or infiltra- 
tion by a microbial agent. However, these have 

6,55 

• Type 2 diabetes mellitus 
• Smoking 

• Body Mass Index >25 kg/m 

 
 

2 36 

been discounted by some as being causative. 
 

Upper and/or lower extremity neurological 

symptoms and ataxia 

The widely cited 1999 review by Haldeman 

et al.25 found there was no consistent pattern in 

relation to dissections and the presence of car- 
diovascular risk factors. This finding has also been 

supported in more recent reviews by Dittrich 

et al.78 and Thomas et al.42 In contrast, Metso 

et al.17 have highlighted age-related differences 
between some of these factors where hyperten- 

sion (OR = 5.52, moderate, 95%CI 2.65-11.51), 

hypercholesterolaemia (OR = 6.63, moderate, 95% 

CI 2.93-13.24) and a BMI between 25 and 30 kg/m2 

(OR = 3.13, moderate, 95%CI 1.61-6.10) are more 

likely in those patients who have experienced a 

dissection over age 55 compared to those under 33 

years. The contrasting results of these studies re- 
quires further investigation to establish whether 

the cardiovascular risk factors are consistently 

associated with CeADs, however, a precautionary 

approach would suggest that practitioners actively 
consider the presence of cardiovascular risk fac- 

tors in risk assessment. 

 

Recent upper and/or lower respiratory infection 

(within the previous week) 

Infection of the upper and lower respiratory tract 

has been associated with CeAD,17 particularly 

infection within one week of the onset of a 

CeAD.6,36,78,79 Guillon et al.,55 report a moderate 

association (OR = 3.1, 95%CI 1.1 to 9.2) for recent 

infection in those patients with dissection CeAD. 

Similar findings have been reported by Dittrich 

et al.78 (OR =  3.5, moderate, 95%CI 1.2-16.7) and 

Thomas et al.,68 (OR =  1.90, trivial, 95%CI 0.58 to 

6.22). A number of authors have also suggested a 

possible seasonal effect, with higher incidence of 

cervical artery dissection in the autumn and winter 

months.29,82 Regardless of the strength of the as- 

sociation, or season, the patient should be asked 

about any recent upper or lower respiratory tract 

infection. Where the patient reports a recent 

respiratory tract infection, this information should 

be considered with the presence/absence of other 

CeAD history risk factors as part of the clinicians’ 

Thomas et al.42 reported that 65% of people with 

ICAD presented with upper extremity weakness 

and 50% of dissection cases with lower extremity 

weakness. Ataxia is reported to be common in 

VAD,42 and there is evidence from a case report83 

that a cervical radiculopathy may be present if 

the VAD is compressing a nerve root. 

 

Consideration of ‘red flags’ 

In addition to consideration of potential risk factors, 

it is critical that practitioners are able to actively 

recognise the potential signs and symptoms of VAD 

(Table 3). Of note however, is that these signs or 

symptoms may not be present in cases of ICAD.1 

The factors in Tables 1 and 2 should be consid- 

ered in addition to the identification of other ‘red 

flags’ for serious conditions could be identified in 

the clinical history (Table 4). 

 

 

Role of the clinical examination 

 

Identification of any of the factors in Table 1 should 

be followed by the appropriate systems examina- 

tion, in addition to the musculoskeletal examina- 

tion. The presence of a single factor in the clinical 

history should raise the index of suspicion about 

 
 

Table 3 Potential signs and symptoms of vertebral 

artery dysfunction (Adapted from Hutting et al.66 and 

Thomas et al.42). 

Minor mechanical trauma to the neck 

Occipital headaches 

Cervical spine pain 

Dizziness 

Dysarthria 

Dysphasia 

Diplopia 

Nystagmus 

Drop attacks 

Numbness (facial, upper extremity, lower extremity) 

Unsteadiness or ataxia of gait 

 

 

57,80 



 
 

standard examination and highlights the examina- 

tions that should be performed with each of the 

factors that might be linked to a CeAD. 

Patients with positive findings on any of the 

clinical examinations should be referred for 

further investigation and management28 and not 

receive manual therapy or exercise prescription 

until clinical status is established. 

Patients who report risk factors in the clinical 

history but with negative findings from the clinical 

examinations may still be eligible to receive 

manual therapy interventions and exercise pre- 

scription applied to the cervical spine. In this sit- 

uation, the practitioner should maintain 

awareness of the presence of these risk factors and 

remain observant for changes in the clinical pic- 

ture that indicate a need for further investigation. 

 
 

 
 
 
 
 
 
 
 
 
 

 
increased risk or presence of a CeAD, however, the 

precise threshold for undertaking clinical exami- 

nation or referral should be guided by the practi- 

tioner’s own clinical reasoning in the context of 

each presentation. The recently published ‘Inter- 

national Framework for Examination of the Cervical 

Region for Potential Cervical Arterial Dysfunction’ 

provides some guidance in this regard.84 A high 

number of risk factors, or risk factors severe in na- 

ture, warrant referral for further investigation and 

management. A moderate number, or moderate 

severity, requires monitoring and possible avoid- 

ance of treatment. A low number of risk factors or 

low severity requires caution with the selection of 

manual therapy techniques and constant moni- 

toring for new or changing symptoms. 

Taylor and Kerry85 and the International Feder- 

ation of Orthopaedic Manipulative Physical Thera- 

pists framework for cervical spine risk 

assessment84 suggest that the standard examina- 

tion for a patient with cervical spine pain regard- 

less of origin includes assessment of blood 

pressure, cranial nerve assessment, and assess- 

ment of proprioception and coordination, partic- 

ularly where the clinical history is suggestive of 

arterial dysfunction. Table 5 expands on this 

The place of pre-manipulative screening 

tests 

Pre-manipulative screening tests (e.g., combina- 

tions of provocative rotation and extension/rota- 

tion of the neck, and more recently Doppler 

sonography of vascular patency during neck 

movement) have been advocated in an attempt to 

identify those patients at risk of complications 

related to manual therapy.86 These pre- 

manipulative test procedures were developed in 

response to reports in the literature suggesting an 

association between cervical spine manipulation 

and adverse events such as stroke. Whilst pre- 

manipulative tests have ostensibly been used to 

‘screen’ for the presence of vertebral artery 

dysfunction, there is a sound rationale to extend 

reasoning to consideration of the whole cervical 

arterial system, particularly as ICADs occur at a 

ratio of approximately 2:1 compared to VADs.16 

There is an emerging consensus that cervical 

spine pre-treatment screening for arterial 

dysfunction is not valid and therefore lacks clinical 

utility. A summary of the statistics for pre- 

manipulative screening procedures was presented 

by Kerry and Taylor.8 These authors reported a 

positive likelihood ratio of between 0.22% and 

83.25%, with the screening procedure having 

limited sensitivity (Sn range varies from 0 to 57%) 

due to a large number of false-negatives. The 

specificity is relatively high (Sp range varies from 

67 to 100%).66 Hutting et al.66 succinctly summa- 

rise the literature as “. the usefulness of the test 

is almost zero”. Evidence for the utility of Doppler 

ultrasound as a possible substitute for pre- 

manipulative screening is lacking. A recent sys- 

tematic review  highlights the limited utility of 

Table 4 Red flags in the clinical history. 

Onset of new complaint under age 20 years or over 50 

years 

Persistent night pain 

Constant unremitting pain 

Pain that does not change with position/movement 

Loss of appetite 

Unexplained weight loss 

Past history of malignancy 

Shortness of breath 

Constant unexplained fatigue 

Chest pain 

Constant and severe extremity pain 

Swelling in the extremities and abdomen with history 

of injury 

Changes in colour of the hands/feet 

Frequent or severe abdominal pain 

Changes in bladder function 

Frequent nausea and/or vomiting 

Fever and/or night sweats 

Recent onset headache (with no previous history) 

Sudden onset severe neck pain (with no history of 

injury or trauma) 

Changes in vision, speech and/or hearing 

Changes in balance and coordination 

Sudden weakness 

Progressive neurological symptoms 

Neurological symptoms over more than one 

dermatome 

Bilateral neurological symptoms 



 

Doppler ultrasound as a screening procedure 

pointing out that many investigations into this 

procedure have utilised participants who are 

otherwise healthy or not suitable for cervical spine 

manipulation,87 thereby limiting the general- 

isability of these studies. 

In recent years, and in light of the literature 

highlighting the poor clinical utility of this 

approach, there continues to be a growing 

emphasis on identification of risk factors in the 

clinical history combined with an understanding of 

the cervical arterial system and its potential 

involvement in adverse events potentially related 

to cervical spine manipulation. 

 

Alternatives to pre-manipulative testing 

 

In summary, the preceding section is intended to 

provide practitioners with information that may 

assist clinical reasoning, highlight alternatives to 

pre-manipulative screening tests, and provide up- 

to-date data on risk factors for CeAD. Further, this 

section presents the potential historical risk fac- 

tors and suggests examinations that should be un- 

dertaken if any of these factors are identified in 

the clinical history, and an approach to clinical 

reasoning.66 It is anticipated that this information 

may assist practitioners to identify those patients 

who are presenting with a CeAD in progress, and 

potentially assist in the identification of patients 

at risk of complications following cervical and 

upper thoracic spine manual therapy.28 It is 

important for practitioners to be aware that 

although much of the discussion around CAD 

associated with manual therapy centres around 

cervical spine manipulation, consideration should 

also be given to cervicothoracic spine manipula- 

tion due to the cervical spine positions that some 

of the manipulations can involve. Further, in the 

context of emphasising the role of movement 

rather than manipulation, this information should 

aid clinical reasoning when applying all manual 

techniques and exercise rehabilitation.28 

 

Conclusion 

 

It is now widely recognised that a dissecting cer- 

vical artery (internal carotid and/or vertebral ar- 

tery) can present as acute onset cervical spine 

pain and/or headache. In a review of 64 cases of 

complications following cervical spine manipula- 

tion, Haldeman et al.88 reported being unable to 

identify specific factors or characteristics from the 

history or examination that would indicate a 

greater risk of an adverse event following cervical 

spine manipulation. 

It is well understood that serious adverse events 

from manipulation may not be predictable88 and, 

in a small number of cases, may be unprevent- 

able.24 However, practitioners should employ 

clinical reasoning with a focus on identifying pa- 

tients who might be at increased risk of an adverse 

event following manual or exercise therapy 



 
 

applied to the cervical and cervicothoracic spine, 

or who might be presenting to a clinician with 

symptoms of a CeAD in progress. There is a need to 

identify these patient groups before applying any 

manual therapy interventions or prescription ex- 

ercise. It is incumbent on the practitioner to be 

aware of factors that may, as part of a systematic 

differential diagnosis process, indicate a need for 

further assessment or referral due to the potential 

of CeAD. Appropriate clinical examinations should 

be performed to clarify the clinical picture, and if 

indicated, organise referral for further examina- 

tion and appropriate management. The current 

paper is intended to assist practitioners in identi- 

fying patients who may present with a myriad of 

symptoms associated with potential cervical artery 

dysfunction. Increased clinician awareness and 

prudent examination may help to reduce the risk 

of vascular and neurological complications associ- 

ated with manual therapy applied to the cervical 

and cervicothoracic spine. 
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