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Abstract

An evidence-informed approach to the use of rmdiography i the assessment of
vertebral subluxation iz described. Dwoctors of chiropractic are responmible for
determiming the safetvy and appropmatensess of chuwopractic care.  This
responsibility includes the detecton and charactenzation of vertebral
subluxations, congemtal and developmentzl anomahes which may affect the
selechion of chiropractic techmiques, and condibons which may confraindicate
certain chiroprache admstng methods. Furthermore, radiography may disclose
conditions requinng referrzl to another type of health care provider. Indications
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for the use of spmal radiography in chiropractic practice are presented.
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Rationale for Radiography in Chirepractic Practice

Doctors of chiropractic are responsible for determimmg the
safety and appropnateness of chiropractic care! This
responsibility inchides the detection and charactenization of
vertebral subluxafions, congenital and developmental
anopualies which may affect the zelection of chuoprache
techmaques, and conditions which may contraindicate certain
chiropracic admsting methods. Radiography represent= a
uwseful tool to assist the chuopractor in making such
determinations. Furthermore, radiography may  disclose
condittons requirmg referral to another fype of health care
provider.

Principles of Radiation Protection

H-ray examinations should only be conducted when chnically
indicated. The decizion to x-rav a patent 1= based upon the
case history, examination findings, the best avalable external
evidence, the judgement of the chiropractor, and the umque
features of the imdividuzl Fadiation exposure should be as
low as reasonably achievable (ALARA), and image quality as
lgh as reasonably achievable (AHARA)

Several approaches to estimating the nsks of chmical x-rav
exposure have been proposed These mnclude the linear, non-
threshold (LNT) bypothesis, the BEIE. VII report (Biological
Effect: of Joniring Radiation) and the radiaton hormesis
model *  Attempts to extrapolate nsks of low doses of
radiation have been crificized.

Tubianz et al® state that “Ameong bumans, there 15 no evidence
of 2 carcinogenic effect for acute radiation at doses less than
100 mSv and for protracted nradiation at doses less than 500
m5v...The fears associated with the concept of LNT and the
idea that amy dose, even the smallest 1z carcmogenic lack
scientific justification.”™

The American Association of Medical Physicists* states that
“medical 1maging procedwures should be appropriate and
conducted at the lowest radiation dose consistent with
aoqusiion of the deswed information™ while noting that
“Fasks of medical maging at patent doses below 30 mSv for
smgle procedures or 100 mSv for mulople procedures over
short fime periods are too low to be detectzble and mav be

nonexistent.”

According to Scott™  “With the hormetic relative nisk (HEE)
model, low doses can somulate the body's natwal defenses
(eg. anh-cancer mmmumity), which can prevent cancers
caused by other agents (e.z., hing cancer from cigarette smoke
carcinogens), rather than causing harm. Unbke wath the LTNT
model, hormetc effects (cancer incidence reduction) have
been demonstrated to be scentfically credible usng only low-
dose data” Scott finther notes that aveiding diagnostic
maging, not low-dose radiation, 15 a health n=k.™

Hendee and 0" Comnaor’ acknowledge that despite the scientific
shortcomungs of radizhon safety models, “The authors believe
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in three prneiplas: to keep radiation doses a= low as
reasonably achievable {or ALARAY to keep medical
procedures as safe as reasonably achievable (or ASARAY), and
to keep medical benefits as high a5 reasonably achievable (or
AHARA)” They further acknowledge that awaety conceming
ﬂu*‘peculaﬂt‘ensksnfxnvmammwcmhmmhv
causing patients to forege or defer mapme exammations.
“The negative health consequences of deferred mmagms
examunations undoubtedly far outweigh any nsks of having
the procedures performed ™

H-ray exapunations should be based on a benefit versus nsk
determunation n an evidence-mformed model, m the confext
of the mdividual needs and wnmique cocumstances of the
patient.

Classification of Patents

Patients may be classified according to how radiographac
findmgs affect climical management:

Category 1. There 15 good bone mtegnity and high welooity,
low amplitude admustng technigues may be applied iof
otherwise indicated

Category 1. Congential or developmental vanants are present
which need to be comsidered by the choopractor when
selecting an adjusting procedure.

Category 3. Patents m this catepory bhave conditions that
wezken or soften bope. Gentle, mdiciously applied
adjustments may be employed.

Category 4. These patients have conditions that contramdicate
high velocity, low amphinde adjustments to the mvolved area,
and may need medical attention. Examples melude frachoes,
m.ﬁechm and malignancies.

Clinically  Sigmficant ERadiographic Finding: im
Chiropractic College Teaching Clinics

Pryor apd McCov” reviewed 500 files from a chiropracte
college teaching clime. 413 of these cases had cervical spine
x-ravs, 403 had thoracic spine x-rays, and 402 had lumber
spine x-rays taken The authors reported that pathologies,
abnormazlines, and apomahes that mght alter the management
of the pattent were found i 91% of the cervical spine
radiographs, 70% of the x-rays of the thoracie spine, and 7%%%
of x-ravs of the lumbar spine. They histed reasons for spinal
radiography in chivopractic practice. These mchude: to
determume the emistence of pathology and anomales, to
determuime conframdications to the appheation of forces mio
the spine, to determune the extent of musabznment to
determume specific vectors to be apphed ;m correchion of
subhmation, and to firther assess a2 region when faced wath
“red flags.” The smdy concluded, “A large percentage of
patents 1n this study had pathologes, sbnommaltes, and’or
anomalies that might alter the manapement of the patient.™

Beck et al'® reviewed 347 full spine radiographs from the
outpatient health center of a chuopractic college. The authors
reported that anomalies were found in 68% of the patients who
had radiographs taken “The 5 most frequently ccowring

anomahes 1n descending order were degenerative jomt dizeaza
(23.3'3'3}: posterior ponticle (13.6%), soft tissue abnormaliies
(13.5%), transitional segments {9.8%), and spondylohisthesis
(7.8%)." Crher noteworthy findngzs melude fracture (6.8%),
malignant tumor (0.8-3.1%). Abdomunal acrhe aneurysm
(10.8%), and atlantoaxial instabilrty (0.6%).

The authors concluded “A large percentage of pafents
presenting for chiropractic care m MNew Zealand hawve
anomahes present on spinal radiographs." It 15 suggested that
research 15 needed that includes “the reliability and benefit of
using plam flms to provide biomechameal mformation that
may be directly applicable to the analy=s of sublixation in the
form of spinal hsting=."

Jenkms et al'! reviewed 3519 plan-film spinal x-ray reports
with the chiropractic outpafient chmes of the Macquare
University chiropractic program. The authors reported, “The
results of this study show a 30% chance m the cerical spime
and a 22 5% chance in the lumbar spine of findmg a chnieally
sigmficant or confraindicating anomaly on spmal x-ray.” The
authors suggest that routme radiography may be appropriate
before miroducing a force mio the spine of a patient
Furthermore, they note that becanse of hmitations of the study,
additionzl considerations need to be tzken into account before
any determinations can be reached.

Appropriateness of Radisgraphy for Analvsis of Vertebral
Subluxation

The Palmer School of Chirepractic miroduced the use of x-ray
m chiropractic practice m 1910, The objective for doing so
was to “verify or deny palpation findings and to verify or deny
proof of the exastence of vertebral subhrcations. ™ Canterbury
and Erakos'” noted that, “it soon became apparent that in
addiion to viewing momechameal alterations, such as
mizaligned wvertebra, x-ray would also be of encomous
miportance m the detecton and diagmosis of pathological
processes, fractures, and anomalies that would directly relate
to the patent’s health and progoosis, as well as the
chiropractor’s determunation of what to do, or not do, to the
patient.”

A 2015 swvey of full-ime practemg chiropractors from all
50 states and the Distnet of Cohmmbia was conducted by the
Mational Board of Chiopractic Examiners ¥ The stdy
reported that reviewmg radicgraphic mages to 1dentify or rule
out fracture, dizlocation, and other pathology was rated as a
professional fimetion having “highest importance.” Beviewing
radiographic mmages to determine the posable presence of a
spinal histing and'or subhecation was rated as a professional
function having “sigmficant importance. ™

The Council on Chiropractic Practice™s gmidelines' provide
that “Plain film radiography 13 mdicated: to prowde
mformation concerning the shuctural intepnty of the spme,
skull and pelvis; the musahsnment component of the vertebral
subluxzfion:; the foraminal alterzhion component of the
vertebral sublixation; and the poshual status of the smnal
column ™
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Reliability and Vablidity of X-Eay Measurement:

Fehability 15 a measwe of the abiity to reproduce =
measurement. Validity 15 the extent to which a test measures
what it is purported to measure. ' A review and analvsis of the
rebizbibty and validity of vanouws methods of radiographic
menswration was undertaken by the Practeing Chiropractors’
Committee for Radiolozy Protocols (PCCEFP)LY The
preponderance of evidence supports the rehizbility, wvahdity,
and chmeal unlity of many widely used methods of x-ray
amalysis in chiropracte.

Since the pubbication of these gwdelines, addinonal studies
have been published which support the reliability and vahdity
of certamn x-ravy measwement procedures. Examples mehide
visual X-ray anmalysis of the cervical spmme and pehvs ™
rehiability of the Blar protractoview method.” reliability of
radiographic cramocervical posture of asvmptomate female
subjects,* reliability of the craniocervical poshire assessment,
M pelighility of cervical lordosis measurement techniques on
long-cassette radiographs,® functional radiographic analysis
of thoracic spine extension motion in asymptomatic men, ™
rebizbibity amalysis for radicgraphic measwres of lumbar
lordosis m adult scoliosis?* pelvie tlt measurements =
rehability of limbar lordesis in ankvlosing spondyvlibis *
reproducibility analysis of the Cobb angle and assessing
sagittal plane,”” measwes of cervical sagittal rotation,™
rebzbibty and accuracy amalyms of a mew semmautomatic
radiographic measrement software in adult scoliosis,™
cwvatme measmrement methods i earlv-onset scoliosis
rehzbibty of cervical lordosis and global samttal =pimal
balance measurements in adolescent idiopathic scolipsis,’!
thoracolumbar sagittal spine alignment,** lumbar lordosis and
sacral slope® and imbra- and mter-observer reliababity of
determuming radiographec sazttal parameters of the spine and
pelvis using @ manual and a computer-assisted method ™

Indication: for Radiographic Exammation

Specific indications for x-ray examination 1 chiropractic
practice have been published mm climeal practice pmdehnes
and textbooks. Thess mdicatons provide useful pmdance fo
the chuopractor, but must be comelated with hostory,
sxamunation  findings, and the proposed chuoprache
technique.

From Comremporary  Chiropractic and  Pediamic
Clurepracne:

1. History of trauma with clmical signs suggestive of fracture,
dislocation, or subluxahion
2. Clhimieal suspicion of infection or neoplasm
3. Clmical evidence of a congemtal or developmentzl anomaly
{e.g., Down's syndrome), which could alter the nature of the
chiropractic care rendered, or which may itself reque
treatment
4. When chnical findings are equmvocal, and the suspected
condiion can be detected or muled out by plan film
radiography
5. When other exanunafion procedures do not disclose the
complete natwe of the conditon, and the patient 1= not
responding favorably to care.

6. To charscterize the homechameal component of the
vertebral sublwxation complex when such charzctenization
would hkely alter the chiroprache care {Le., the directions
and locations of adjustive intervention) and less hazardous
or more accwrate altemative examinations are not available

7. To evaluate patient response to chiropractic care when such
evahliation would hkely alter the nature of the care being
rendered and less hazardons or more accurate alternative
examinzfions are not available 353

The Practicing Chiropractors’ Committee on REadiclozy
Protocels (PCCRP)

PCCEP has prommulgated gmdelines which imclude the
following specific mdicattons for spme radiography m
children and adult=?".

1. Abnermal posture,

2. Spinal Subluxation {defined m this document),

3. Spinal defomnty (scoliosis, hyper-kvphosiz. hvpo-
kyphosis, ete),

4. Trauma, especially trauma to the spine,

5. Buth Trauma (forceps),

6. Restnicted or abnormal motion,

7. Abnermal gait,

3. Acal pain

9. Fadiating pain (upper extrenuty, intercostal, lower

extremity’

10. Headachs,

11. Suspected short leg,

12, Suspected spinal mstabibty,

13. Follow-up for previous deformaty, previous abnermal
posture, previous spimal
subhration displacement, previous spinal mstability,

14. Suspected osteoporosis,

15. Facal pain,

16. Systenmuc health problems (zkin diseases, asthma. awfto-
imnmne diseases, organ dysfunction),

17. Neurological condrons,

18. Delaved developmental condions,

19. Eve and vizion problems other than commectrive lenses,

20. Hearng disorders {(vertigo, tmmitus, efe.),

21. Spasm mflammmation, or tenderness,

22, Swpected abnoomal pelvic morphology,

23, Post surzical evaluation,

24, Suspected spinal degeneration

25, Suspected congenital anomaly,

26. Pamn upon spmal movement,

27. Any “Fed Flag Conditions™ covered in previous

These mdications have been ncorporated imfo the Best

Practices and Practice Gwdelmes of the Internatiomal
Chiropractors Association

Agcording to the National Emergemcey X-Radiegraphy
Utilizaton Study (NEXUS), cervical spine mmaging is
recommended for patents with trauma unless they mest all of
the following criteria:

» Abzence of postenior mudlme cervical-spme tenderness,
* Mo evidence of infomcation,
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» A normal level of alermess and consciousmess (baseline
mental status),

» Abzence of focal pewrological deficrt,

» Abzence of any distracting inunes.

Midline postenior bony cervical-spine tendemmess 1s present if
the patient reports pam on palpation of the postertor mmdhine
neck from the muchal ndge to the prommence of the first
thoracic vertebra, or if the patient expresses pam with direct
palpation of any cervical spmmous process. ™

Summary

L

An evidence-mformed approach to the use of spinal
radiography acknowledzes that x-1ay examunations
should only be conducted when chnically mdicated.
The decision to x-ray 2 pafient 15 based upon the case
history, examination findmgs, the best available
external evidence, the judgement of the chwopractor,
and the umique features of the individual.

Doctors of chiropractic are responmible for determminims
safety and appropnatensss of chiroprache care. This
responsibility  imcludes  the  detection  and
characterization of vertebral subluxations, congemtal
and developmental anomazhes which may affect the
selection of chiroprachic techmques, and conditons
which may contraindicate certan chiropractic admstms
methods. Furthermsore, radiography may disclose
condihons requrng referral to another type of health
care provider.

The preponderance of evidence supports the relizbility,
validity, and climical uinhty of many widely used
methods of x-rav analysis in chiropractic.

References

L.

Climeal Practice Gudeline: Vertebral Subloxation in
Choopractic Practce. Thid Edibon Council on
Chiropractic Practice. 2008, P, 29,

Hamison DE, Hamson DD, Eent C, Betz J: Practicing
Choopractors’ Computiee on  Radiclogy Protocels
(PCCEP) for Biomechamcal Assessment of Spinal
Subhocation m Chiropractic Clinical Practice. Practicing
Choropractors’ Commmittes on Radiclogy Protocels 2009,
P 102-11%.

Tubtana M, Feinendegen LE, Yang C, Kaminzki T The
linear no-threshold relationship 15 incomsistent with
radiation biologmic and expenmental data. Radiclogy. 2009
Apr;251(13:13-22,

Amenican Assocation of Physicists in Medicine, Posihon
statement of the Amencan Associaton of Phy=icists m
Medicine. Radiation nsks from medical 1maging
procedures, December 2011,

Scott B: Avowdimg Diagnostic Imagmg, Mot Low-Dose
Radiation, Is the Real Health Risk. Jownal of American
Physicians and Swrgeons 2016:21(3):.74-80.

Scott BE. Radiation-hormesis phenotvpes, the related
mechamsms and mphications for disease prevenfion and
therapy. J Cell Commmun Signal 2014;8:341-352.

Hendee WE. O'Comnor ME: Radiahion nsks of medical
imaping: separating fact from fantasv. Radiology. 2012
Ang 264(2):312-21.

S

10.

11.

12,

13.

14.

16.

17.

18.

19.

Eent C: Chagnostic Imagmz In Fedwood D (ed):
Contemporary  Chwoprache. New Yok, Churclall
Livingstone. 1997, P. 93,

Pryor M, McCoy M. Fadiograpluc findings that may alter
treatment 1dentfied on radiographs of patients receming
chiropractic care m a teaching chmie J Chropractic
Education 2006;20(1):93-84.

Beck RW, Holt KR, Fox MA Hurgen-Grace EL.
Fadiograpluc Anomabes That May Alter Chiropractic
Intervention Strategies Found i a Mew Zealand
Population. T of Mampulative and Physiol Ther 2004;
2T(E):554-559.

Jenkins H, Zheng X, Bull P: Prevalence of Congenital
Anomalies Contramndicating Spinal Mampulative Therapy
within a Choropractie Patient Population. Chivopr T Aust
2010;40:69-76.

Canterbuwry B, Erakos & Thirteen Years after Roentzen:
The Ongins of Chiroprache Radiclogy. Chiropr Hist.
1986;6:25-9.

Palmer BJ. The Bigness of the Fellow Within Davenport,
14 The Palmer School of Chivopractic. 1949 P 196-197.
Practice Amnalysis of Chwopractie 2015, Greeley,
Colorado. MNational Board of Chiopractic Examiners.
Table 6.6, page 68 and Table 6.7, page 115

. Chmeal Practice Guidelme: Vertebral Sublwcation m

Chiroprache  Prachice. Thod Editon Council on
Churopractic Practice. 2008, P. 28,

Pamick DL, Deye FEA Genenc and disease-spectfic
measures In assessing health status apd quality of life
Mled Care 1989; 27(3 Suppl):5217-32.

Deseniption,  Rehalibity, WVahdity & Efficacy of
Chiroprache Fadiograpluc  Views. Chapter X Inc
Hamson DE, Hamson DD, Eent C, Betz I: Practicing
Chiropractors” Committee on  Radiology Protocols
(PCCRP) for Biomechamcal Assessment of Spimal
Sublwcation in Chiropractic Chmical Practice. Practicing
Chiropractors” Commmuttes on Badiclogy Protocols 2009,
P 138-334.

Slusher F, Shook B, Hazjan 1, et al: The rehabiity of
visual X-ray analysis of the cervical spine and pelwvis: A
prelmminary study. J Vert Sublox Fes. 2010 Mar
(25):0nline access only pp. 1-7.

Hubbard TA, Vowles BM, Forest T: Infer- and
mireexanuner relizbibity of the Blar protractoview
method: examunation of a chiropractc radiographic
techmaue. J Chavopr Med. 2010 Jun; #(2): 60-63.

. Gadeth IC, Magee D: Assessment of mbrasubject

reliability of radiographic cramocervical postue of
asymptomatic female subjects. J Mamipulative Physiol
Ther. 2013 Jan;36(1):27-32.

. Gadotti IC, Armijo-Olive S, Silveira A, Magee D

Rehability of the cramocervical posture assessmeent:
visual and angular mezswements using photographs and
radiographs. J Mampulative Phymiol Ther. 2013 Now-
Dec;36(90:619-25.

. Jamusz P, Tyrakowsk M, Tu H, Siemuonow K- Reliabihty

of cervical lordosiz measwement techmoques on long-
cassefte radiographs. Ewr Spine J. 2015 Dec 26. [Epub
ahead of print].

. Edmondston 5], Chnstensen MM, Eeller 5, Steigen LB,

Barcla'_'; L: Functional radiographic analysiz of thoracic
spine  exfension motlon In  asymptomatc men J
Mamipulatrve Physiol Ther. 2012 Mar-Apr;35(3):203-8.

145

A Verebral Sobhreation Fes.  Aumast 31, 2017

Spinal Fadiegraphy




24

26

s

28

19

30

3L

3i

34

36.

. Abdel

Hong JY, Suh SW, Modi HM, Hwr CY, Song HE, Park
JH: Eehability analysis for radiographic measures of
lumbar lordosi= m adult scoliosis: a case-control study
companng § methods. Euwr Spine I 2010 Sep; 19(9):1551-
7.

. Tvizkowski M, Yu H, Siemionow K: Pelvic meidence

and pehic filt mezswements wmg femoral heads or
acetzbular domes to identify centers of the hups:
companison of two methods. Euwr Spime J. 2015
T 248): 125964

Lee J51, Gobh TS5, Pak 5H, Lee HS. 5ubh ET:
Radiographic measwrement reliabibity of hombar lordosis
in ankyvlesing spondylibs. Ew Spme J. 2013
Apr;22(4):813-8.

Wu W, Liang J, Du ¥, Tan X, Miang X, Wang W, Ru M,
Le T: Reliabuhty and reproductbility analysis of the Cobb
angle and assessing sagftal plane by computer-assisted
and manuzl measwement tools. BMC Musculoskelet
Dhserd. 2014 Feb 6;15:33.

hang SD, Chen JW, Yang YH, Chen XD, lang LS:
Intracbserver and interobserver reliabality of measures of
cervical sagittal rotafion. BMC Musculoskelet Discrd
2014 Oet 4;15:332.

Anbim CE, Bellefleur C, Joncas J, de Lanauze D, Eadowry
S, Blanke E, Parent 5, Labelle H: Rehability and
acowrzcy apaly=is of a new semiautomatic radiographac
measurement soffware in adult scoliosis. Spine (Phulz Pa
1976). 2011 May 20:36(12:E780-90.

Hwang JH, Hong TY, Suh 5W, Yang JH, Lee JA: A
comparative analysis of 4 cwvatme measurement
methods m earlv-onset scobiomis. Spine (Phila Pa 1976).
2012 Sep 15;37(20):E1273-81.

Nidal C, Ihareborde B, Azoulay B Sebag G, Mazdz K:
Reliability of cenical lordosis and global sagittal spinal
balance measurements in adolescent idiopathue scolioms.
Eur Spine J. 2013 hn;22(5).1362-7.

MP, Bodemer W5, Anderson PA: Supine
tl:mmnhn:uha: sagiftal spme alisnment: companng
tomsography and plam radiographs. Spine
I:P}JJJaFa 1976). 2012 Feb 15,3 7(4):340-5.
Bredow J, Oppermann J, Scheverer MJ, Gundlfinger E.
Meiss WF, Budde 5, Floertkemeter T, Evsel P, Beyer F:
Lumbar lordosis and sacral slope im lwmbar spimal
stenosis: standard values and measuwrement acouracy.
Avch Ortheop Trauma Surg. 2015 May; 135(5):607-12.
Dimar JE 2nd]l, Camreon LY, Labelle H, Djwrasovic M,
Weardenbaumy M, Brown C, REoussouly P: Infra- and inter-
observer reliability of determuning radiographic sagittal
parameters of the spine and pelvis wsing a manual and a
computer-assisted methods. Eur Spime J. 2008
Oet; 17(10):1373-5.

. Eent C: [hagnoste Imzging In Redwood D (edk

Contemporary  Chiropractic.  New York,  Clurehall
Lisingstone. 1997_P. 92,

Eent C, Plaugher &, Borges D, Borges EM, Steiner DM,
Cichy DC: Thaznostic Imaging. In Anrig CA Plaugher G-
Pediatric Chiropractic. 2nd Ediion. Philadelplna. Wolters
Elrerer. Lippincott, Williams & Wilkins. 2013, P 54,

3.

38.

3.

Hamson DE, Hamson DD, Eent C, Betz I: Practicing
Chiropractors” Committee on Radiology Protocols
(PCCRP) for Biomechamical Assessment of Spimal
Subluwxation in Chiropractic Chinical Practice. Practicing
Chiropractors’ Commuttes on Fadiclogy Protocols 2009,
BT

Chapter 6. Foutme Plan Film Radiography 1= the
Standard of Practice for Clwopractic Im ICA Best
Practices and Pracoice Guwdelines. Washingion DC.
Internationzl Chiropractors Association. 2013, P. 57,
Hoffman JR, Wolfson AB, Todd E. Mower WE
Selective cemical spine radiogaphy m blunt tawma:
methodology of the National Emergency X-Fadiography
Utihzation Study (WEXUUS). Annals of Emergency
Medicme 1998; 32, 461-9.

Spinal Radioeraphy

A Vertebral Sublsation Fes.  August 31, 2017 145




