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INTRODUCTION 

Chiropractic is a form of complementary medicine 

concerned with the treatment of mechanical disorders of 

the musculoskeletal system.
[1]

 The main chiropractic 

treatment technique involves manipulation of the 

spine.
[2]  

 

Chiropractic practitioners often refer to spinal 

manipulation as an adjustment. It is the introduction of a 

high velocity and low amplitude thrust into a joint. It is 

often associated with an audible cracking sound caused 

by the breakdown of gas bubbles that form during joint 

cavitation. Joint manipulation is almost synonymous 

with Grade V mobilization that is a controlled process of 

articular and myofascial stretching to improve bio-

mechanical elasticity.
[3]

  

 

The spinal manipulation technique trace back to ancient 

China, Greece and Egypt
[4] 

and today chiropractic 

manipulation is a very popular treatment choice for neck 

or low back pain.
[5]  

It gained mainstream recognition in 

the 1960s, and its popularity for neck problems has 

increased since the publication of “Recommendations for 

Clinical Practice” in 1995 by the Quebec Taskforce that 

included the statement that “a regimen of manipulation 

or mobilization can be used to treat patients with neck 

pain after whiplash injuries”.
[6]  

 

Chiropractic in general is considered as relatively safe 

when employed skillfully and appropriately,
[7] 

but as 

with all therapeutic interventions, complications can 

arise.
[7]

 The increased popularity of chiropractic cervical 

manipulation (CCM) has lead to growing interest in 

determining the risk of these complications.
[8]

  Therefore, 

safety has been debated and there is controversy 

regarding the degree of risk of such serious vascular 

complications after CCM.
[9]

  Vascular accidents are 

responsible for the major criticism of CCM in the 

literature.
[10-12]

   

 

The degree of serious risks associated with CCM is 

uncertain, with little evidence of risk of harm but also 

little evidence of safety.
[13]

However, CCM is believed to 

account for 6-9% of cervical artery accidents.
[14]

  Several 

reports have linked CCM to dissection or occlusion of 

the vertebra basiller artery.  Some have encountered 

cases of  vascular events such as vertebral basilar 

accidents (VBAs) after manipulation. On the other hand, 

there is little doubt that there exists in the medical 

literature overreporting of such cases and a 

misunderstanding of what chiropractic techniques 

involve.
[15]

   

 

Before the vertebral artery enters the base of the skull it 

changes in direction to a horizontal path and it has been 

hypothesized that cervical manipulation may cause 
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ABSTRACT 

Chiropractic is a system of complementary medicine based on the diagnosis and manipulative treatment of 

misalignments of the joints, especially those of the spinal column. During the last decade, the use of such 

complementary therapies have increased considerably. In spite of its increasing popularity, there is limited 

understanding of the true risk involved in chiropractic. Safety has been debated and estimates vary widely for the 

incidence of serious adverse reactions of chiropractic manupulations. Vascular accidents account for the majority 

of criticism surrounding chiropractic cervical manupulations, although there is disagreement about their 

association. The aim of this review is to investigate the risk of vascular complications of chirporactic cervical 

manipulation and their predictibilty as well. 
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VBAs. The cervical spine's range of motion is 

approximately 80° to 90° of flexion, 70° of extension, 

20° to 45° of lateral flexion, and up to 90° of rotation to 

both sides.
[16]

 Extension and rotation of the neck beyond 

the physiological range of motion might be the 

underlying mechanism of the complication.
[17]

In addition 

to cervical manipulation, VBAs have mostly occurred 

with a variety of reported causes such as turning the head 

while driving, coughing, lifting, and sporting injuries.
[18] 

 

In this review we aim to search the literature on safety 

issues of CCM, in particular, the risk of serious vascular 

complications and their predictibility. 

 

METHOD 

Relevant surveys, review articles and case reports were 

identified using a comprehensive search of online 

databases. There were no restrictions as to the language 

of publication. The data were validated and extracted 

accordingly, and vascular complications were grouped 

into two categories as VBAs and others such as ICAAs. 

On the bases of relevant literature, we attempted to 

enlighten further the understanding on the risks 

associated, the most frequently reported vascular 

complications and their predictibility. 

 

RESULTS 

To evaluate the safety of chiropractic procedures,  

Gouveia et al. performed a search on the articles that 

reported adverse reactions associated with chiropractic 

for the years 1966 to 2007. They concluded that there is 

no robust data concerning the incidence or prevalence of 

adverse reactions after chiropractic intervention.
[22]  

Eder 

and Tilscher performed a survey of 168,000 neck 

manipulations without a significant serious vascular 

incident. 
[23] 

Henderson and Cassidy offered a report of 

more than a 500,000 manupulations at a chiropractic 

outpatient clinic in Canada without a serious vascular 

complication. 
[24] 

Jaskoviak reported approximately 5 

million neck manipulations from 1965 to 1980 in 

Chicago / US, without any serious vascular 

complications.
[25]

  Thiel et al.
 
obtained data from more 

than 50,000 cervical spine manipulations in the U.K, and 

there were no reports of serious vascular adverse 

events.
[26]   

 

Although minor side effects following CCM are 

possible, the risk of a serious adverse event seems low. 

Estimates for serious vascular accidents vary from 5 

events per 100,000 neck manipulations to 1 death per 4 

million neck manipulations, though it was determined 

that there was inadequate data to be conclusive.
[26]  

In Switzerland, Dvorak, found a rate of 1 serious 

complication per 400,000 neck manipulations, without 

any reported deaths, among an estimated 1.5 million 

cervical manipulations.
[15] 

  In another survey in Holland, 

Patjin found an overall rate of 1 vascular complication in 

aproximately 518,000 manipulations. 
[27]  

Haldeman et al. 

concurred that the risk of serious complications from 

cervical manipulation as low as being approximately 1-2 

per 1 million neck manipulations.
[28]

 Based on another 

survey by Halderman et al.  for the 10-year period 1988 

to 1997, estimated rate of VBAs after manipulation of 1 

in about 5 million cervical manipulations. 
[29] 

In a survey 

done by Lee et al. neurologists in California were asked 

if they saw any neurological complications they thought 

resulted from chiropractic treatment in 1990-91. Their 

survey found 55 reported CVAs in about 50 million neck 

manupulations statewide.
[30] 

Carey, based on malpractice 

history done in Canada over a 5 year period, concluded 

that estimate of risk is 1 serious complications per 3 

million neck manipulations.
[31] 

 Klougart et al. sought to 

identify the cases of CVAs related to CCM that occurred 

in Denmark between 1978 and 1988 and concluded an 

estimated risk of 1 event of CVA per 1,320,000 cervical 

spine treatments sessions. The study also determined that 

the greatest risk is with particularly passive rotation of 

the neck as one CVA per 414,000 cervical spine sessions 

using rotation techniques in the upper cervical spine.
[12]   

 

Terrett found that the published medical literature 

contains reports of 126 cases of vascular accidents 

following manipulation reported in the international 

literature from 1934-1987, of which 29 cases resulted in 

death and estimate of the risk of death from stroke is 

about 1 fatality per 4 million cervical manipulations.
[32] 

 

In a review, the medical and chiropractic literature was 

conducted to summarize knowledge about CCM and the 

vast majority of the complications supposedly arising 

from CCM involved VBAs and the “one accident in a 

million" estimate was repeated.
[19] 

 

 

Ernst performed literature searches on case reports 

published between January 1995 and September 2001, 

containing data of adverse events after CCM and he 

found that VBAs causing stroke was reported in 18 

cases. 
[33]  

In a 2007 review, he concluded that CCM can 

result in complications such as VBAs followed by stroke 

or death, but the incidence of such events is not 

known.
[11] 

It is suggested that chiropractic 

care  is a useful therapy for subjects with neck or low-

back pain for which the risks of serious adverse events 

should be considered negligible.
[34]

 According to a 2009 

review by the same authour, the risk-benefit spinal 

manipulation is not evidently favorable. 
[35]

 A 

comprehensive search was performed by Vohra et al. of 

electronic databases from inception to June 2004 

including a study population of children and 9 cases 

involved serious adverse events.
[36]

 
 

Another vascular complication reported other than VBAs 

is Internal Carotid Artery accident (ICAA).
[19]

 According 

to Biller et al. there is a low evidence supporting an 

association between CCM and ICAAs
[20]

 and the 

incidence of ICAA following CCM is unknown.
[21] 
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DISCUSSION 

Although it is rare, CCM can result in serious 

complications.
[7] 

 However, it was determined that there 

was insufficient data to be decisive.
[ 22]   

 

The incidence of serious vascular risks associated with 

CCM is uncertain and dissimilar results have been 

published.
[37]

Some authors have reported that 

the association between CCM and vascular accidents is 

probable
[29, 38]

 whereas according to others the causality 

is not strongly documented.
[38]

   There is a lack of 

evaluation of safety profile of manipulation of the 

cervical spine , with little evidence of risk of harm but 

also little evidence of safety either.
[13, 39]  

 

According to some authors serious adverse effects of 

CCM are poorly reported.
 
Resulting from the high levels 

of under-reporting in the literature, the actual incidence 

of serious adverse events may be unknown.
[9,11]

 While it 

has been contended that the rate of vascular 

complications may be under-reported, it is probable that 

the rate of deaths are proportionally over-reported, since 

it is likely the more serious and impressive cases would 

be described in the literature.  On the other hand, some 

authors suggest that the words chiropractic and 

chiropractic practitioner have been incorrectly used in 

numerous publications.
[40]

 Therefore, in some cases this 

has led to improper judgement. In 1996, Coulter et al. 

convened a multidisciplinary group to evaluate the 

appropriateness of manipulation or mobilization of the 

cervical spine and according to the report only 11.1% 

could be labeled appropriate. 
[19]

   A panel of chiropractic 

practitioners and medical practitioners concluded that 

much additional scientific data about the efficacy of 

CCM are needed.
[41]

  

 

It is also important whether the treatment is done by a 

licensed practioner. The World Health Organization 

(WHO) guidelines suggest three major full-time 

educational paths culminating in either a DC, DCM, 

BSc, or MSc degree. Besides the full-time paths, they 

also suggest a conversion program for people with other 

health care education and limited training programs for 

regions where no legislation governs chiropractic.
[7]

 

Upon graduation, there may be a requirement to pass 

national, state, or provincial board examinations before 

being licensed to practice and continuing education may 

be required to renew these licenses.
[42,43]

 A 1999 review 
[44]

  analyzed cases that were reported between 1925 and 

1997 concluded that the literature does not demonstrate 

that the benefits of CCM outweigh the risks. It also 

concluded that no deaths have been attributed to CCM 

provided by licensed physical therapists. According to 

Kleynhans and Terrett, in experienced hands, CCM may 

give beneficial results with few adverse side effects.
[32]

  

 

Some authors have suggested that VBAs related to CCM 

is an unpredictable event with no predictive indicators,  

while some others suggest that prediction of 

cerebrovascular events can be possible since the early 

signs of arterial dissections include neck pain.
[45, 46]  

Vertebral artery dissection can present with neck pain as 

the only symptom, thus leading the patient to consult a 

chiropractic practitioner. In some conditions it may be 

leading to dramatic consequences if a CCM is performed 

on an already-dissected artery.
 [47]  

 

Marxt et al. evaluated all cases with the diagnosis of 

arterial dissection submitted between 1996 and 2005 to 

the Arbitration Board for Malpractice issues of Medical 

Associations of Northern Germany for assessment of the 

accusations brought against the therapists who conducted 

the manipulation.
[48]

 They found that neither in majority 

of the carotid nor in the vertebral artery cases a causal 

link could be made between the dissection and the CCM. 

However, in most of the carotid and vertebral artery 

dissections there was clear evidence or high probability 

that the dissection was present prior to the manipulation, 

and had caused neck pain, segmental dysfunction and, in 

some cases, even neurological symptoms. Stroke after 

manipulative therapy was due to embolisation of 

thrombotic material from the dissected artery.
[48]

 Simith 

et al. reviewed patients under age 60 with cervical 

arterial dissection and ischemic stroke or trans-ischaemic 

attack between 1995 - 2000,  and showed that CCM is 

independently associated with vertebral arterial 

dissection, even after controlling for neck pain,
[49] 

and 

these associations may be related to preexisting health 

conditions.
 [14, 32, 50] 

 

The risks of CCM should be compared to the risks of 

other treatments for similar conditions. For example, the 

most common alternative treatment to CCM offered to 

patients with neck pain is prescription of Non-Steroidal 

Anti-Inflammatory Drugs (NSAIDs). One study found an 

annual mortality rate of 4 per 10,000 for NSAID induced 

ulcers among patients treated for non-rheumatic 

conditions
[51] 

and these complications are not limited 

only to chronic NSAID users.
[52] 

In comparison to this, 

the mortality rate is 0.6 to 1.2 per 1,000 and the 

complication rate is 17.4 to 24.7 per 1,000 patients with 

Cervical Spine Surgery in the US.
[53] 

   
 

CONCLUSION 

Vascular complications of chiropractic manipulation of 

neck has still been a highly controversial issue. We need 

objective data on the relationship between CCM and 

vascular accidents. In addition to the published studies, 

data from the insurance companies which insures 

chiropractic practitioners can be used as a good source of 

statistics. 

 

It is possible that there are significant numbers of 

chiropractic practitioners who have not passed the 

specialty examinations required and who are also not 

members of the Chiropractic Associations. It seems 

unfair to assess the risk of CCM as practised by well-

trained chiropractic practitioners together with that 

associated with untrained ones. Practitioners should be 

invited to demonstrate the evidenced-based benefit of 
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CCM and to define the specific indications for which the 

benefits of intervention outweigh the risk. 

 

All chiropractic treatments need a thorough medical 

history, diagnosis and plan of management. Chiropractic 

practitioner must rule out contraindications to CCM, 

including adverse events. Therefore, information should 

be gathered by the clinician to determine a potential 

vascular cause of the complain.  If the suspicion of 

dissection is raised, ultrasound, MR angiography or 

conventional angiography should be performed. 

 

The risk of vertebrobasilar complications contributes to 

the decision of practitioner on whether to perform 

cervical manipulation.  Therefore we need clinical 

guidelines that aim to determine the cause of symptoms 

potentially associated with vertebrobasilar insufficiency 

and also to identify patients at risk of complications from 

manipulation. 

 

This review has several limitations. Some relevant 

published articles might have been missed. High levels 

of under-reporting or recall bias might distort the overall 

picture generated. Some studies consist primarily of 

uncontrolled case series. We need population-based 

nested case-control studies to test the association. 

 

ACKNOWLEDGEMENT 

The authours are thankful to Harley Street Medical 

Center - Istanbul (HSMI), for their proofreading and 

editing service. 

 

REFERENCES 

1. Chapman-Smith DA, Cleveland CS.  III. 

International status, standards, and education of the 

chiropractic profession. In: Haldeman S, Dagenais 

S, Budgell B, et al. Principles and Practice of 

Chiropractic McGraw-Hill. 3rd ed.: 2005, pp. 111–

34.  

2. Mootz RD, Shekelle PG. Content of practice. In: 

Cherkin DC, Mootz RD. Chiropractic in the United 

States: Training, Practice, and Research. Rockville, 

MD: Agency for Health Care Policy and Research: 

1997, pp. 67–91.  

3. Maitland, G.D. Vertebral Manipulation 5th ed. 

Butterworths, London: 1986. 

4. Swedlo DC. The historical development of 

chiropractic. In: Whitelaw WA (ed.). Proc 11th 

Annual History of Medicine Days. Faculty of 

Medicine, The University of Calgary: 2002; pp. 55–

58.  

5. Hawk C, Long CR, Boulanger KT. Relevance of 

nonmusculoskeletal complaints in chiropractic 

practice: report from a practice-based research 

program. J Manipulative Physiol Ther, 2001; 24(3): 

157–169. 

6. Spitzer WO, Skovron ML, Salmi LR, et al. 

Scientific monograph of the Quebec Task Force on 

Whiplash-Associated Disorders: redefining 

“whiplash” and its management. Spine J, 1995; 

20:1S–73S. 

7. World Health Organization (2005). "WHO 

guidelines on basic training and safety in 

chiropractic" (PDF). ISBN 92-4-159371-7. 

Retrieved 2008-02-29. 

8. Scott Haldeman, Paul Carey, Murray Townsend, 

Costa Papadopoulo. Clinical perceptions of the risk 

of vertebral artery dissection after cervical 

manipulation: the effect of referral bias. The Spine J, 

2000; (2): 334–342. 

9. Ernst E, Posadzki P. Reporting of adverse effects in 

randomised clinical trials of chiropractic 

manipulations: a systematic review. N Z Med J, 

2012; 125(1353): 87–140.   

10. Hillier CEM, Gross MLP. Sudden onset vomiting 

and vertigo following chiropractic neck 

manipulation. J Postgrad Med, 1998; 567–568. 

11. Ernst E. Adverse effects of spinal manipulation: a 

systematic review. J R Soc Med, 2007; 100: 330–8. 

12. Klougart N, Leboeuf-Yde C, Rasmussen LR. Safety 

in chiropractic in practice, part 1: the occurrence of 

cerebrovascular accidents after manipulation to the 

neck in Denmark from 1978 –1988. J Manipulative 

Physiol Ther, 1996; (19):371–377. 

13. Haynes MJ, Vincent K, Fischhoff C, Bremner AP, 

Lanlo O, Hankey GJ. Assessing the risk of stroke 

from neck manipulation: a systematic review. 

International Journal of Clinical Practice, 2012; 66 

(10): 940–947.  

14. Haneline, MT; Lewkovich, GN An analysis of the 

etiology of cervical artery dissections: 1994 to 2003. 

J of Manipulative and Physiological Ther, 2005; 

28(8): 617–22.  

15. Bohin J. Cervicocephalic artery dissections and 

chiropractic manipulations. Lancet, 1993; 341: 12-

14. 

16. Windle WF. The Spinal Cord and Its Reaction to 

Traumatic Injury: Anatomy, Physiology, 

Pharmacology, Therapeutics. New York, NY: M 

Dekker; 1980; xi,384. 

17. Deanna M. Rothwell, Susan J. Bondy,  J. Ivan 

Williams A Population-Based Case-Control Study. 

Stroke, 2001; 32: 1054-1060 

18. Haldeman S, Kohlbeck FJ, McGregor M. Risk 

factors and precipitating neck movements causing 

vertebrobasilar artery dissection after cervical 

trauma and spinal manipulation. Spine J, 1999; 24: 

785–794. 

19. Coulter ID, Hurwitz EL, Adams AH, et al. The 

appropriateness of manipulation and mobilization of 

the cervical spine. Santa Monica, CA, Rand Corp: 

xiv, 1996. 

20. Biller, J.; Sacco, R. L.; Albuquerque, F. C.; 

Demaerschalk, B. M.; Fayad, P.; Long, P. H.; 

Noorollah, L. D.; Panagos, P. D.; Schievink, W. I.; 

Schwartz, N. E.; Shuaib, A.; Thaler, D. E.; 

Tirschwell, D. L.. Cervical Arterial Dissections and 

Association With Cervical Manipulative Therapy: A 

Statement for Healthcare Professionals From the 



Atayoglu et al.                                                                European Journal of Pharmaceutical and Medical Research 

 

www.ejpmr.com 

 

178 

American Heart Association/American Stroke 

Association. Stroke, 2014; 45(10): 3155–74. 

21. Church, Ephraim W; Sieg, Emily P; Zalatimo, 

Omar; Hussain, Namath S; Glantz, Michael; 

Harbaugh, Robert E. Systematic Review and Meta-

analysis of Chiropractic Care and Cervical Artery 

Dissection: No Evidence for Causation. Cureus,  

2016 Feb; 8(2): e498. 

22. Gouveia LO, Castanho P, Ferreira JJ. Safety of 

chiropractic interventions: a systematic review. 

Spine (Phila Pa 1976). 2007 Oct 1; 32(21): 2375-8; 

discussion 2379. 

23. Eder M, Tilscher H. Chiropractic therapy: diagnosis 

and treatment (English translation). Rockville, Md: 

Aspen Publishers, 1990; 61. 

24. Henderson DJ, Cassidy JD. Vertebral Artery 

syndrome. In: Vernon H. Upper cervical syndrome: 

chiropractic diagnosis and treatment. Baltimore: 

Williams and Wilkins, 1988; 195-222. 

25. Jaskoviak P. Complications arising from 

manipulation of the cervical spine. J Manip Physiol 

Ther, 1980; 3: 213-19. 

26. Thiel HW, Bolton JE, Docherty S, Portlock JC. 

Safety of chiropractic manipulation of the cervical 

spine: a prospective national survey. Spine 

2007; 32 (21): 2375–8. 

27. Patijn J. Complications in Manual Medicine: A 

Review of the Literature. J Manual Medicine 1991; 

6: 89-92.   

28. Haldeman S, Chapman-Smith D, Petersen DM. 

Guidelines for chiropractic quality assurance and 

practice parameters. Gaithersburg, Md: Aspen 

Publishers, 1993; 170-2.   

29. Haldeman S, Carey P, Townsend M, Papadopoulos 

C. Clinical perceptions of the risk of vertebral artery 

dissection after cervical manipulation: the effect of 

referral bias. Spine J, 2002; 2(5): 334-42. 

30. Lee KP, Carlini WG, McCormick GF, Albers GW. 

Neurologic complications following chiropractic 

manipulation: A survey of California neurologists. 

Neurology 1995; 45: 1213-5.  

31. Carey PF. A report on the occurrence of cervical 

cerebral vascular accidents in chiropractic practice. J 

of Canadian Chiropractic Assoc 1993; 37 (2): 104-6. 

32. Terrett AG, Kleynhans AM. Cerebrovascular 

complications of manipulation. In: Haldeman S., ed. 

Principals and Practice of Chiropractic. Norwalk, 

Ct.: Appleton & Lang, 1992; 579-98.  

33. The cervical spine research society editorial 

committee. The Cervical Spine, Second edition. 

Philadelphia: J.B. Lippincott Company, 1990; 834. 

34. Ernst E. Chiropractic maintenance treatment, a 

useful preventative approach? Prev Med, 2009; 49 

(2–3): 99–100. 

35. E Ernst. Response to critiques of deaths after 

chiropractic. Int J Clin Pract, 2011; 65(1): 106.  

36. Vohra S, Johnston BC, Cramer K, Humphreys K. 

Adverse events associated with pediatric spinal 

manipulation: a systematic review. Pediatrics, 2007 

Jan; 119(1): e275-83. Epub 2006 Dec 18. 

37. Christensen MG, Kollasch MW Professional 

functions and treatment procedures (PDF). Job 

Analysis of Chiropractic. Greeley, CO: National 

Board of Chiropractic Examiners.2005;  pp. 121–38. 

ISBN 1-884457-05-3. Retrieved 2014-09-06. 

38. Ernst E. Vascular accidents after neck manipulation: 

cause or coincidence? .Int J Clin Pract, 2010; 64 (6): 

673–7.  

39. Carlesso, LC; Gross, AR; Santaguida, PL; Burnie, S; 

Voth, S; Sadi, J. Adverse events associated with the 

use of cervical manipulation and mobilization for 

the treatment of neck pain in adults: a systematic 

review. Manual therapy, 2010; 15(5): 434–44.  

40. Terrett A. Misuse of the literature by medical 

authors in discussing spinal manipulative therapy 

injury. J Manipulative Physiol Ther, 1995; 18(4): 

203–10.   

41. Samuel Homola, DC. Finding A Good Chiropractic 

practitioner. Arch Fam Med, 1998; 7: 20–23.  

42. Grod JP. Continuing health education in Canada. J 

Can Chiropr Assoc. 2006; 50(1): 14–7.  

43. Stuber KJ, Grod JP, Smith DL, Powers P. An online 

survey of Chiropractic practitioners' opinions of 

Continuing Education. Chiropr Osteopat, 2005; 

13(1): 22.  

44. Di Fabio R. Manipulation of the cervical spine: risks 

and benefits. Phys Ther 1999; 79(1): 50–65. PMID 

9920191. Retrieved 2011-11-24. 

45. Izquierdo-Casas J, Soler-Singla L, Vivas-Diaz E, 

Balaguer-Martinez E, Sola-Martinez T, Guimaraens-

Martinez L. Diseccion vertebral como causa del 

sindrome de enclaustramiento y opciones 

terapeuticas con fibrinolisis intraarterial durante la 

fase aguda. Rev Neurol, 2004; 38: 1139–41 

46. Roger Kerry,  Alan J. Taylor.  Cervical Arterial 

Dysfunction: Knowledge and Reasoning for Manual 

Physical Therapists. J Orthop Sports Phys 

Ther, 2009; 39(5): 378-87.  

47. Mas JL, Henin D, Bousser MG, Chain F, Hauw JJ. 

Dissecting aneurysm of the vertebral artery and 

cervical manipulation: a case report with autopsy. 

Neurology, 1989; 39: 512-515.   

48. Marx P, Püschmann H, Haferkamp G, Busche T, 

Neu J. Manipulative treatment of the cervical spine 

and stroke. Fortschr Neurol Psychiatr, 2009 Feb; 

77(2): 83-90.  

49. Smith WS, Johnston SC, Skalabrin EJ, Weaver M, 

Azari P, Albers GW, Gress DR. Spinal manipulative 

therapy is an independent risk factor for vertebral 

artery dissection.  Neurology, 2003 May 13; 60(9): 

1424-8.)  

50. Haldeman S, Kohlbeck F, McGregor M. 

Unpredictability of cerebrovascular ischemia 

associated with cervical spine manipulation therapy: 

a review of sixty‐four cases after cervical spine 

manipulation" Spine J, 2002; 27(1): 49‐55.     

51. Fries, JF. Assessing and understanding patient risk. 

Scand J Rheumatol 1992; Suppl. 92: 21. 

52. Gabriel SE, Jaakkimainen L, Bombardier C. Risk for 

serious gastrointestinal complications related to use 



Atayoglu et al.                                                                European Journal of Pharmaceutical and Medical Research 

 

www.ejpmr.com 

 

179 

of nonsteroidal anti-inflammatory drugs; a meta-

analysis. Ann Int Med, 1991; 115: 787-96.   

53. Steven J. Fineberg, Matthew Oglesby, Alpesh A. 

Patel, Miguel A. Pelton, Kern Singh. Outcomes of 

Cervical Spine Surgery in Teaching and Non-

Teaching Hospitals. Spine J, 2013; 38(13): 1089–

1096, Lippincott Williams & Wilkins. 

 

 

 

 

 

 


