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Abstract

Since the 1980s, increased utilization of medical radiology, primarily computed tomography, has doubled medically sourced
radiation exposures. Ensuing fear-mongering media headlines of iatrogenic cancers from these essential medical diagnostic tools
has led the public and medical professionals alike to display escalating radiophobia. Problematically, several campaigns including
Image Gently, Image Wisely, and facets of Choosing Wisely propagate fears of all medical radiation, which is necessary for the
delivery of effective and efficient health care. Since there are no sound data supporting the alleged risks from low-dose radiation
and since there is abundant evidence of health benefits from low-doses, these imaging campaigns seem misguided. Further,
thresholds for cancer are 100 to 1000-fold greater than X-rays, which are within the realm of natural background radiation where
no harm has ever been validated. Here, we focus on radiographic imaging for use in spinal rehabilitation by manual therapists,
chiropractors, and physiotherapists as spinal X-rays represent the lowest levels of radiation imaging and are critical in the
diagnosis and management of spine-related disorders. Using a case example of a chiropractic association adopting “Choosing
Wisely,” we argue that these campaigns only fuel the pervasive radiophobia and continue to constrain medical professionals,
attempting to deliver quality care to patients.
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Introduction been launched largely because of the NCRP Report 160 and
include “Image Gently” for children,* “Image Wisely” for
adults,” and aspects of “Choosing Wisely”® which creates dedi-
cated lists of “questionable” or “unnecessary’ tests, treatments,
and procedures for various medical specialties. Irrespective
that conventional radiography is one of the smallest medical
sources of exposures for patients (as opposed to CT imaging),
the movement of radiophobia created and propagated by these
campaigns is far and wide and presents challenges to those in

Since the advent of computed tomography (CT) imaging in the
1970s, medical utilization of this technology has skyrocketed,
so much so that medical radiation has nearly doubled in its
exposure profile to the general population.’ In fact, according
to the National Council on Radiation Protection and Measure-
ments (NCRP) Report 160, the average ionizing radiation
exposure to the general US population has increased from
3.6 mSv in the 1980s (15% of all exposures) to 6.2 mSv in
2006 (48% of all exposures).'* This has largely been due to CT
imaging, followed by nuclear cardiology procedures (Table 1).
Conventional radiography is about 11% of medical exposures,'
and these doses represent an order of magnitude less than CT
scans (1-3 mGy vs ~10-30 mGy; Figure 1).3 Received 7 February 2020; received revised 12 March 2020; accepted
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Table 1. Source and Percentage of Medical Radiation to the US
Population (NCRP 160).'

Percent of Total

Medical lonizing Radiation Source Medical Radiation

CcT 49%
Nuclear procedures (ie, cardiac, bone) 26%
Interventional fluoroscopy 14%

Conventional radiology 11%

Abbreviations: CT, computed tomography; NCRP, National Council on Radia-
tion Protection and Measurements.

the spinal rehabilitation sector utilizing radiography to assess
and treat patients with spine ailments and deformities.”

In conflict with the “limiting” radiation campaigns is the
fact that X-ray-guided treatment for the management of spinal
disorders is commonplace in spine deformity evaluation and
surgical interventions such as for those with spinal stenosis® or
osteoarthritis,® or those with spine abnormalities such as cervi-
cal kyphosis’ or scoliosis.'® Nonsurgical spine correction/reha-
bilitation approaches have also evolved and have an expanding
evidence base where radiography is intimately connected to
procedure approaches (techniques) and patient outcomes.''~°
In some cases, a substantial amount of high-quality evidence
from randomized controlled clinical trials (RCTs) with long-
term follow-up exists establishing that radiography-guided
patient-specific interventions improves outcomes compared
to standard/generic interventions not guided by a patient’s spe-
cific radiographic spine findings. One example of this is the
Chiropractic BioPhysics (CBP) technique combined with mul-
timodal rehabilitation procedures for reducing forward head
translation,'' "' increasing cervical lordosis,''™'® and increas-
ing lumbar lordosis' "' as assessed by spine radiography.
Additionally, RCTs provide evidence for spine correction from
physiotherapy back extension exercise programs to reduce
thoracic hyperkyphosis,?*** as well as physiotherapeutic
scoliosis-specific exercise programs (eg, Schroth methods) for
reducing scoliosis spinal curvature.?>2°

Clinically weaker evidence (from case control, case studies/
series) exists supporting the effectiveness of many other non-
surgical generalized spine rehabilitation approaches, for exam-
ple various methods to reduce forward head translation,?’°
thoracic hyperkyphosis,*'=° scoliosis,*”*° pseudo-scolio-
sis,*!**? spondylolisthesis,*> and methods to increase thoracic
hypokyphosis.***> There are in fact many spine and posture
rehabilitation approaches that use spinal X-rays for the diag-
nosis and screening of biomechanical parameters essential in
guiding patient-centered, spine-specific rehabilitation
approaches to reduce various spine displacement or subluxa-
tion types*® in the effort to enhance patient outcomes.

Recently, there has been mounting pressures to reduce the
use of radiography in the assessment of patients with spine
problems.*”*® Specifically, within the chiropractic profession,
“chiropractic guidelines” have emerged which emulate medical
pharmacologic-based practice low back pain guidelines (ie,

Medical Diagnostics mGy
(Estimated maximum organ dose)

X-ray films

A — Chest (PA & Lat) 0.14

B — Dental Panoramic 0.7

C — Lumbar-Sacral Spine 2-3

D — Mammogram 2—-4
Radiotracer Imaging

E — Heart Stress (Tc-99m) 6—-12

F — Bone (T¢c-99m) 4-15

G — Dual Isotope Stress Test 40—45
H - PET: F-18 FDG (bladder) 55— 80

CT Scans (X-ray)

(multiple scan average dose)

I-ChestCT 20-30
J—Head CT 30-50
K — Abdominal CT 22 - 60
L — Full Body CT 50-100

Fluoroscopy/Procedures
M — Barium Contrast G.L 10-22
N — Cardiac Catheterization 12—440
O - TIPS Procedure 400 - 1400

Figure |. Estimated radiation doses (mGy) from typical medical diag-
nostic procedures. A full-spine radiographic series would deliver
about 2 to 3 mGy, a typical single CT delivers about 10 mGy.3 Note:
CT doses are shown for multiple scans. CT indicates computed
tomography.

Jenkins et al*’; Bussiéres et al*’) which recommend ro initial
X-rays for patients presenting with uncomplicated acute low
back pain (ALBP) with the exception of “red flags” (serious
conditions including tumor, infection, fracture, cauda equina
syndrome, etc).’® Of interest, we agree that limiting radiogra-
phy is a reasonable practice in the setting of “standard medical”
pharmacologic evaluation as the prescription of medicines, bed
rest, limiting activity, general stretching, and so on do not
require knowing the exact spine alignment of a specific patient.
Although the rationale for spine radiography limiting recom-
mendations are multipronged (cost, psycho-social, etc), the
main underlaying theme is to “protect” the patient from radia-
tion exposures.

The trend of spine radiography limiting campaigns and
guidelines in spine rehabilitation settings is of concern for sev-
eral reasons. First, the percentage of ALBP patients in clinical
practice is likely small versus those presenting with either
chronic LBP or an acute flare up of recurrent LBP (ie, type
of chronic LBP—most cases).’! Likewise, many patients pre-
senting with ALBP also present with various other spinal dis-
orders other than low back complaints (eg, low back and neck
issues).>* Thus, we question why ALBP guidelines are pushed
so heavily on clinicians when these represent a minority of



Oakley and Harrison

patients encountered in clinical practice. Second, these guide-
lines invariably get generalized and become promulgated for
all patients rather than for patients presenting exclusively with
ALBP for which they were intended.*® Further, X-ray restric-
tive guidelines assume that all chiropractors and manual thera-
pists practice techniques using generalized, multilevel gross
spinal manipulation, which most RCTs on back pain utilize.>
This assumption is inappropriate since vertebra-specific spinal
adjusting procedures are taught in chiropractic college curri-
cula. X-ray restrictive guidelines and their supporters often
ignore or dismiss the scientific evidence supporting
structural-based spine care.”*>® Thus, the universal pressure
to restrict X-ray use in spinal rehabilitation goes against the
evidence-based practice of many patient-centered, spine-
specific, biomechanical treatment approaches that are readily
available, taught in graduate and postgraduate education, and
practiced by a significant number of clinicians.''™*°

The most critical factor underpinning the creation of X-ray
restrictive guidelines is the push to reduce radiation exposures
due to carcinogenic concerns.*’*** We will discuss how this
long-held assumption of carcinogenic risks from low-dose
X-ray exposures is based on invalidated science. We have cho-
sen scoliosis of the spine as a clinical example to discuss the
radiation exposure to such patients. Scoliosis patients represent
a unique cohort as it is accepted, even in restrictive X-ray
guidelines, that these patients will receive repeated imaging
(and radiation exposures) over the course of their treatment
and management.

We will discuss the use of X-rays in the treatment of sco-
liosis including number of total X-rays and estimated total
exposures, the evolution of medical radiation restriction cam-
paigns, the fact that the threshold dose for radiogenic cancer is
100 to 1000 times greater than medical X-rays, discuss how
studies on imaging-induced cancers are either false or misre-
presented, briefly review important studies of low-dose radia-
tion exposures showing evidence of health benefit—not harm,
discuss how the innate adaptive protection systems prevent,
repair, or remove DNA damage to avert cancers, and finally,
demonstrate the cascading effects of “Image Wisely” cam-
paigns using a recent case example of a chiropractic association
that participates in the “Choosing Wisely” campaign.*®

Radiography for Scoliosis of the Spine

Scoliosis of the spine is a curvature representing a lateral bend-
ing of the spine with simultaneous segmental torsional rotation
with lateral translation offset from midline in the coronal plane.
Generally, a curvature measuring 10° or greater on an antero-
posterior (AP) or posteroanterior radiographic view as quanti-
fied using the Cobb angle of measurement signifies definitive
diagnosis (Figure 2).>’

Although the focus of scoliosis research has centered around
the treatment of children and adolescents, scoliosis can affect
patients of any age. Patients with scoliosis receive repeated
spinal X-rays during the management of the disorder, which
may include “watchful waiting” (no treatment), spinal exercise

programs, back braces (Figure 2), spinal traction, and/or even-
tual surgery.”® Scoliosis is a major concern for young patients
as it may progress during growth and if severe, leads to com-
promise of the pulmonary and cardiac organs. This is why
surgery has long been a mainstay for treating progressive sco-
liosis deformity and also why there are expanding evidence-
based nonsurgical approaches for this disorder.>

Specific to scoliosis, studies have documented the number
of spinal radiographs as ranging from 10 to 25 images,**** to
as many as 40 to 50 images over several years.®> The more
severe the spinal curve, the greater the number of X-rays
received during treatment and follow-up.®® The amount of
radiation required for a quality spinal image depends both upon
the region to be examined as well as the relative size of the
patient. For an AP thoracic spinal image, the absorbed dose
ranges from about 0.5 to 1 mGy for a pediatric patient to an
adolescent, though these estimates may fluctuate due to the
patient thickness and the performance of the X-ray machine.

Hence, the total estimated cumulative dose a typical scolio-
sis patient may receive over several years, ranges from about
10 to 50 mGy.>® The concept of cumulative dose is of interest
to those employed in radiation protection, as it is based on the
presumption that radiation damaged cells accumulate rather
than being repaired or removed and replaced. This leads to the
linear no-threshold (LNT) dose-response model of radiation-
induced mutations (which leads to cancer) in application of risk
assessment from low doses.”>*>°

The Evolution of Medical Radiation
Restriction Campaigns

The Image Gently Alliance* began as a committee within the
Society for Pediatric Radiology in late 2006. It is a coalition of
health-care organizations “dedicated to providing safe, high
quality pediatric imaging worldwide.” The Society for Pedia-
tric Radiology worked with sister societies including the Amer-
ican College of Radiology (ACR), the American Society of
Radiologic Technologists (ASRT), and the American Associ-
ation of Physicists in Medicine (AAPM) to form “the Writers
Group.” The concept of the Alliance was created and the
“Image Gently” campaign was launched in 2007 to raise
awareness in the imaging community to reduce radiation doses
when imaging children.

The Image Wisely Alliance’ initiated with the creation of
the Joint Task Force on Adult Radiation Protection formed by
the ACR and the Radiological Society of North America. This
task force was to address concerns over the apparent surge of
public exposure to ionizing radiation from medical imaging.
After collaborating with the AAPM and the ASRT, borne was
the “Image Wisely” campaign (2009) with its objective of
“lowering the amount of radiation used in medically necessary
imaging studies and eliminating unnecessary procedures.” This
campaign offers information to radiologists, medical physi-
cists, other imaging practitioners, and patients; it also
encourages members to sign a pledge (Figure 3).
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Figure 2. First: Cobb angle of measurement; second to fourth: AP radiographs showing an initial 48° scoliosis (T5-L1) in a 14-year old female
which reduced to 13° with the patient wearing a rigid corrective brace; after 3 months, a 19° reduction occurred as a follow-up, out-of-brace
image showed a 29° curvature as measured from the same vertebral levels as the initial. This patient is still under treatment by the first author.

AP indicates anteroposterior.

Another campaign, “Choosing Wisely””® is a US-based health
education campaign spearheaded by the American Board of
Internal Medicine (ABIM) and was launched in 2012. To par-
ticipate in Choosing Wisely an interested society must develop a
list of 5 to 10 fests, treatments, or procedures that are perceived
as commonly overutilized within their healthcare field. Then, the
Choosing Wisely initiative publishes this list on its website and
shares it with its members. The participating society is encour-
aged to publicize this list to its members and to the public. The
campaign has been criticized as its motive is for cost savings and
not for enhanced patient care, as well as the creation of specific
medical specialty lists are often formed by society executive
without including input from their members. Another grave crit-
icism is that it is feared that third party payers will perceive these
lists as evidence or actual guidelines and use it to deny reimbur-
sement for various medical tests and procedures despite the
Choosing Wisely website explicitly stating: “Choosing Wisely
recommendations should not be used to establish coverage deci-
sions or exclusions.”®

Recommendations against “unnecessary” radiological ima-
ging are included in several of the various discipline-specific
recommendation lists. As of April 2018, there were 552 recom-
mendations distributed on lists for more than 80 medical society
partners. The Choosing Wisely initiative has also motivated other
nations to entertain implementing similar programs in their
respective countries. Although these lists contain many logical
and cost-effective suggestions, it is the ones concerning the avoid-
ance of medical diagnostic radiation that we are concerned with.

The American Chiropractic Association (ACA), for exam-
ple, in association with the ABIM published a list of 5 practices
to question regarding chiropractic services*®; 2 of these items
include avoiding X-rays (1. “In the absence of red flags, do not
obtain spinal imaging [ X-rays] for patients with acute low-back
pain during the six weeks after the onset of pain”; 2. “Do not
perform repeat spinal imaging to monitor patients’ progress”).
We will use the ACA adoption of Choosing Wisely as our case

study of how this has unnecessarily created problems within the
chiropractic profession.

Carcinogenic Radiation Dose Threshold Is 100
to 1000 Times Greater Than Medical X-Rays

Vaiserman et al®® argue the most accurate information on
health effects from low-dose radiation exposures are from stud-
ies on medical/technical personnel who were occupationally
exposed. In the early part of the last century, prior to 1920,
there were increased cancers in radiologists, radiologic tech-
nologists, radiation, and nuclear workers; however, this trend
disappears after 1920,°>°° when the first radiation limits were
set in place at 0.2 R/d, which corresponds to about 500 mGy/
year. Some argue that current standards are very over-
restrictive and that the historical standard was sufficient.®*¢’

The traditional data set used to support the linear no-
threshold model used for risk assessment from radiation is the
Nagasaki and Hiroshima atomic bomb survivor data, a part of
the Life Span Study (LSS).®® A recent analysis of these data
(2012) has shown a departure from the linear dose—response
assumption.®” Doss points to the fact the data shows no nega-
tive health effects up to the dose of 700 mGy.”® Another anal-
ysis (2019) of this same cohort shows an even higher dose
threshold for leukemia at 1100 mGy (Figure 4), where it was
pointed out that only 0.5% of the 10 000 residents who received
a dose above 3000 mGy developed leukemia.”"”> These data
suggest that the human threshold for radiation exposure is quite
high; carcinogenic exposures are 100 to 1000 times greater
than that given by medical X-rays.

Evidence of Spinal Imaging-Induced Cancer
Is Either False or Misrepresented
Chiropractic and other physical medicine professionals have

been treating scoliosis patients for more than a century, and
they have been using radiographic imaging to diagnose,
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Pledge for Referring Practitioners:

I have reviewed the Image Wisely webpage for Referring Practitioners and pledge to the following:

1. Iwill educate myself regarding the relative radiation exposures for the various imaging exams which
use ionizing radiation (plain X-rays, fluoroscopic studies, CT scans, and nuclear medicine studies). In my
practice, I will balance the medical benefit to my patients for any of these imaging exams I order against
any potential radiation risk associated with that exam.

2. Iwill consult, as needed, with professionals specializing in medical imaging (radiology, nuclear
medicine, ultrasound, and magnetic resonance imaging) in order to choose the most appropriate imaging
examinations for my patients.

Pledge of Imaging Professionals:
I wish to optimize the use of radiation in imaging patients and thereby pledge:

¢ To put my patients' safety, health and welfare first by optimizing imaging examinations to use only the
radiation necessary to produce diagnostic-quality images.

e To convey the principles of the Image Wisely® program to the imaging team in order to ensure that my
facility optimizes its use of radiation when imaging patients.

s To communicate optimal patient imaging strategies to referring physicians, and to be available for
consultation.

o To routinely review imaging protocols to ensure that the least radiation necessary to acquire a diagnostic-
quality image is used for each examination.

¢ To monitor examination radiation dose indices to enable comparison to established diagnostic reference

levels.

Figure 3. Pledge to be abided for referring practitioners and imaging professionals who want to join the “Image Wisely” campaign.’

monitor the progression of deformity, and assess treatment
effect (ie, “stabilization” or reduction in curve).”” Epidemiolo-
gical studies have been carried out over the years to estimate
the risk of cancer due to these low radiation exposures,®*-¢!-73:74
but these are based on the LNT model that has yet to be vali-
dated for low-dose radiation exposures.””"> 8 Further, the
LNT model is not meant to be used for this purpose as the
ICRP states:

it is not appropriate for the purpose of public health planning, to
calculate the hypothetical number of cases of cancer or herita-
ble disease that may be associated with very small doses
received by large numbers of people over very long periods
of time.®!

Several studies have presented cancer standard mortality
ratios (SMRs) from long-term follow-up of scoliosis
cohorts.623-82:83 Thege studies, which did not evaluate
radiation risk, claim that this is evidence that scoliosis
cohorts may have increased cancer incidence and mortality.
However, as discussed, since cancers are likely not induced
from repeat X-rays received earlier in life,”"”? any increase
in cancers likely result from the scoliosis disease entity
itself.>® This is supported by the fact that in a sample of
5513 female scoliosis patients, Ronckers et al found a near
50% increase in death from all causes (not just cancer;
SMR = 1.46).%% They also demonstrated lower SMRs for
some cancers that would be expected to be higher if X-rays
were actually carcinogenic, including lung (SMR = 0.77),

cervical (SMR = 0.31), and liver (SMR = 0.17) cancers.
Finally, several studies have documented that other spinal
deformity conditions such as thoracic hyperkyphosis
(hunchback), which does not have the confounding effect
of repeat X-rays, has a definitive increase in mortality
rates.®*®*? Progressive spinal deformity conditions, such as
scoliosis and thoracic hyperkyphosis, undoubtedly have
adverse effects upon health and longevity by compromising
the cardiopulmonary and central nervous system, or other
underlying genetic mutations that enhance cellular senes-
cence predisposing the patient to cancer.’”

Studies of Low-Dose Radiation Exposures
Show Evidence of Health Benefit, Not Harm

Radiophobia created from medical radiation restriction cam-
paigns discourage use of low-dose ionizing radiation (LDIR)
for use as actual treatment (by exposure) and research of so-
called “radiotherapy.”® This is not entirely the fault of the
practitioner/radiologist, as the medical educational system is
devoid of information on the many applications of LDIR in
medicine. As Cuttler notes:

It appears to be unacceptable for physicians to learn about or
use LDIR therapy . ... Physicians are not taught the experience
of the past 120 years that low doses of radiation stimulate the
(body’s innate) protective systems, including the immune sys-

tem, which involve more than 150 genes.go(ps)
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Figure 4. Radiation-induced leukemia threshold of 1.1 Gy (95% Cl:
0.5-2.6 Gy) is shown in the 1958 UNSCEAR data for 95 819 Hiroshima
atomic bomb survivors.”""72% C| indicates confidence interval;
UNSCEAR, United Nations Scientific Committee on the Effects of
Atomic Radiation.

Table 2. Human Diseases, Infections, and Conditions Successfully

Treated by Low-Dose lonizing Radiation (LDIR) Therapy.”®''3
Noncancerous Conditions Cancers

Alzheimer disease Breast

Arthritis Colon

Bronchial asthma Hematological

Bursitis Liver cell

Carbuncles Lung

Cervical adenitis Non-Hodgkin lymphoma
Deafness Ovarian

Diabetes type | Prostate

Diabetes type Il Uterine

Furuncles

Gas gangrene
Necrotizing fasciitis
Otitis media
Parkinson disease
Pemphigus
Pertussis
Pneumonia
Rheumatoid arthritis
Sinus infection
Tendonitis
Ulcerative colitis

As early as the discovery and use of X-rays in 1895/1896,
radiation exposures for the treatment of human illnesses were
used and deemed effective for various conditions, including
infections, inflammatory and autoimmune diseases, as well as
cancers’®!!? (Table 2). Low-dose ionizing radiation therapy
for cancers include a total dose of 150 rad (1500 mGy) over
a 5-week period,'®”!'>!! and historical treatment exposures
proving successful for ills treated prior to the advent of antibio-
tics were in the range of 30 to 100 roentgen (263-877 mGy).'"!
It should be emphasized that these treatments were highly
effective (~75%-90% success rates), with no reports of
increased cancer incidence among these patients.”®'!

Other evidence on health benefits from low-dose radiation
exposures comes from the reanalysis of the Canadian breast
cancer fluoroscopy study data,''> where Cuttler and Pollycove
demonstrated females treated for tuberculosis up to 300 mGy
had a third less breast cancer than background incidence.''®
Tubiana et al showed cancer incidence for secondary malignant
neoplasms in those who were previously treated by high-dose
radiation up to 0.5 Gy (500 mGy) for childhood cancers had
fewer secondary cancers than expected.''” Hwang et al showed
that residents living in buildings contaminated with Cobalt-60,
showed 30% less cancers than expected with total exposures
estimated at 0.048 Gy (48 mGy).''®

Another essential consideration for health effects due to
low-dose exposures comes from inescapable background expo-
sures. For example, the cancer incidence is lower for people
living at higher altitudes (eg, Colorado vs sea-level). This
decrease has been attributed to the higher radiation level, due
to cosmic sources.''*'?° Radon exposure from the ground also
has great fluctuations, and Cohen determined that residents
living in the counties with the highest radon levels had the least
lung cancer rates.'>'"'?* There are many global regions that
show surprisingly very high background radiation levels
including Ramsar (Iran), Guarapari (Brazil), Karunagappally
(India), Arkaroola (Australia), and Yangjiang (China). Resi-
dents of Ramsar, Iran, receive annual exposures of up to about
260 mGy, which is 80 times the world average.'** Most impor-
tantly, there have never been any reports of radiogenic adverse
health effects to residents living in these super high background
radiation levels anywhere in the world’®'?>'?7; in fact, the
residents in such areas have been shown to have a greater
adaptive response than controls.'**

Innate Adaptive Systems Prevent, Repair, or
Remove DNA Damage to Prevent Cancers

As discussed, an abundance of good evidence points to low
doses of radiation as having biopositive or healthful effects
on the body, leading to fewer cancers—not more. Therefore,
the question is: How can low-dose radiation exposures
decrease cancers? The answer lays in the body’s incredibly
effective innate adaptive protection systems (aka “DNA
damage-control biosystem”; Figure 5).'?°'** Pollycove and
Feinendegen'?’ have illustrated that about one million natural
DNA alterations occurring per cell, per day are remediated,
resulting in only about 1 mutation after the body’s innate dam-
age control biosystem performs its very efficient repair and
removal processes.

It is important to realize that radiation is ubiquitous and
humans are constantly exposed to it from many sources includ-
ing radon from the ground, buildings, rocks, cosmic sources,
foods, our own bodies (Potassium-40), and so on.'**'*> Back-
ground radiation levels were also much higher hundreds of
years ago (at least 10x higher)."** Thus, the human body has
adapted to handle radiation and other toxic agents that induce
genetic damage. The most harmful source of DNA damage, in
fact, is endogenous processes such as breathing air and normal
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Figure 5. Redundant and effect adaptive response system very effi-
ciently prevents, repairs, and removes virtually all DNA alterations.'?’

metabolism. 2132134 Specifically, it is the leakage of free
radicals (reactive oxygen species) from mitochondrial metabo-
lism of oxygen that produce DNA alterations,”®'2%136-138 apnq
“aging, mortality, and cancer are associated with stem cell
accumulation of permanent alterations of DNA, that is, the
accumulation of mutations.”® Surprisingly, every hour, every
cell in the body endures about 8000 DNA-modifying events—
and this is independent of any radiation!'*’

Traditionally viewed as a rare event,'** DNA repair enzymes
are a central function of living cells."*' Our body’s efficient
adaptive protection systems have both hierarchical layering of
protection as well as redundancy functioning at the molecular,
cellular, organ, and systemic levels. Although very high levels of
radiation exposures certainly inhibit these systems, low-doses
stimulate them and these involve gene activation, repair enzyme
synthesis, protein synthesis, stress-response protein production,
activation of membrane receptors, detoxification of free radicals,
proliferation of thymocytes and splenocytes, and overall stimu-
lation of the immune system and repair of DNA.'** As dis-
cussed, the threshold dividing biopositive from bionegative
health effects can be quite high (eg, 1100 mGy’"7*%).

It is only with an appreciation of the body’s innate DNA
damage control biosystem that one can fathom the dual adap-
tive system expression to low-dose versus high-dose exposures,
that is, radiation hormesis.'** Radiation hormesis is defini-
tively a real phenomenon, more realistically describes the
health benefits observed at low-dose exposures, and as men-
tioned also more realistically fits the LSS data that underpin the
validity of the LNT concept. Linear no-threshold ideology sug-
gests for each mutation, there is a linear increase in cancer
incidence, except as Pollycove argues, this argument “focuses
on the negligible number of mutations produced by
radiation.”'** Endogenous DNA assault (from breathing air)
outnumbers the possible immediate radiation-induced damage
to a cell by an X-ray by a million-fold.” Thus, it is factually
preposterous to have radiophobic cancer concerns from medi-
cal X-rays after considering the daily burden of endogenous
DNA damage.

Cascading Effects of Image Wisely
Campaigns

In health care, the cascading effects of these image wisely
campaigns are far-reaching and have political and social con-
sequences to procedural interventions and reimbursement per-
spectives. For example, based on the ABIM’s Choosing Wisely
initiative, in 2017, the ACA chiropractic association developed
a position statement for its professional and consumer stake-
holders called “Five Things Physicians and Patients Should
Question.”*® Although the ACA position provided an excep-
tion for chiropractors using radiographic imaging for the long-
term management of “idiopathic scoliosis” disorders, their
public policy is uncertain for other types of scoliosis (conge-
nital, neuromuscular, de-novo, etc). Furthermore, the ACA*
and other choosing wisely supporters*’-**>> propagate inaccu-
rate claims regarding the nature of spine alignment disorders
and have created fear-mongering for radiation exposure from
imaging. Specifically, the ACA*® statement under point #2 not
to take X-rays to monitor progress: “There is currently no data
available to support a relationship between changes in align-
ment or other structural characteristics [of the spine] and
patient improvement,” is quite false and contradicted by many
types of quality publications including many RCTs.''""

The reality of these imaging policies is that they deter/inhi-
bit patients from receiving necessary spine imaging to aid in a
proper diagnosis for their condition and they constrain the
treating chiropractor or spine specialist from providing proven
spine corrective care treatment approaches. Specifically, many
patients with scoliosis have both short- and long-term back pain
and related disabilities. Well-done studies have identified that
key spine alignment alterations as determined and quantified
on spine radiographs correlate to back pain, disability, and
progression of deformity in scoliosis and generalized chronic
low back pain patients.'*"'*® Furthermore, in specific types of
scoliosis such as adult onset, alterations of the spine alignment
have been found to be one of the triggers for the initiation of the
scoliotic deformity itself.'*’

Several well done RCTs have identified that patients who
receive specific rehabilitation interventions designed precisely
from their altered alignment on spine radiographs fare better in
terms of long-term improved back pain, disability, spine func-
tion, and other important variables.''"'?**?° Thus, a major
ramification of these “well-meaning” imaging campaigns is the
stifling of conflicting data and the potential stifling of radio-
graphic patient-specific spine rehabilitation care programs
known to aid in patient health outcomes for both scoliosis and
nonscoliosis populations.

Finally, and perhaps tragically, the ACA’s adoption of the
Choosing Wisely initiative led to some insurance companies
including Blue Cross Blue Shield (BCBS) to routinely assign
non-reimbursement for types of X-ray imaging claims as part
of its “chiropractic services policy.”'>*'>! This led to a back-
peddling of the ACA as the president, NR Tuck formally
requested CEO Pauline Steiner of BCBS to “withdrawal of all
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Table 3. List of Chiropractic Groups, Technique Organizations, State
and National Associations, Foundations, Colleges, and Universities
That Have Rejected the ACA’s Ch3oosing Wisely list.'*’

Foundation for Vertebral Subluxation
International Federation of Chiropractors and Organizations
International Chiropractors Association
Palmetto State Chiropractic Association
Alliance of New Mexico Chiropractors
Florida Chiropractic Society

Georgia Chiropractic Council

Utah Chiropractic Physicians Association
Idaho Chiropractic Physicians Association
Nevada Chiropractic Council,

New York Chiropractic Council
Connecticut Chiropractic Council

lllinois Prairie State Association

New Hampshire State Chiropractic Association
New Mexico Chiropractic Council
Pennsylvania Chiropractic Association
Chiropractic Fellowship of Pennsylvania
Michigan Association of Chiropractors
Washington State Chiropractic Association
Chiropractic Society of Texas

Texas Chiropractic Association

Alliance of New Mexico Chiropractors
Delta Sigma Chi

Unified Virginia Chiropractic Association
Centre for Chiropractic Progress

Palmer College of Chiropractic

Sherman College of Chiropractic

Life University College of Chiropractic
Chiropractic Biophysics

Pierce Results System

Gonstead Methodology Institute
ChiroFutures Malpractice Insurance Program

coverage standards derived from the “Choosing Wisely” article
from the Chiropractic Services coverage policy.”'>!

Ironically, the ACA released a statement to its members
stating: “Should a chiropractic service be denied based specif-
ically on the (Choosing Wisely) recommendations, ACA urges
doctors to contact us immediately.”'>?

Perhaps fundamentally flawed from the outset, the ACA’s
list was created by an internal committee and did not involve
essential stakeholders including practicing chiropractors, chir-
opractic state associations, chiropractic technique groups, and
so on. Further, as stated under the rationale for the anti-imaging
points 1 and 2, the ACA acknowledges that recommendations 1
and 2 are “performance measures” approved by Centers for
Medicare and Medicaid Services for the 2017 Spine 1Q Qual-
ified Clinical Data Registry for Conservative Spine Care.*® It
should be mentioned that the ACA’s Senior Scientific Advisor,
C. Goertz is also the CEO of Spine 1Q, which partially aims to
“define quality” in spine care delivery.'>* Since points 1 and 2
of the ACA’s interpretation of Choosing Wisely are anti X-ray
use*® and stem from a corporate entity’s (Spine IQ, IA, USA)
attempt to define “good” clinical performance measures; this
logically indicates that no or reduced imaging of a patient’s

spine will be represented as the future standard for which chir-
opractic clinicians will be judged against. Problematically, as
previously stated, this “good performance standard” is in direct
opposition to considerable evidence’*>*%!3%15% and repre-
sents only one side of a controversial topic.”>'>> Problemati-
cally, this is one of the main critiques of the Choosing Wisely
campaigns as “the motives of professional societies with
Choosing Wisely lists has been questioned.”'*® Since the
launching of the ACA’s Choosing Wisely campaign, over
30 chiropractic groups, technique organizations, state and
national associations, foundations, colleges, and universities have
formally rejected the ACA’s Choosing Wisely list'®’ (Table 3).
To this day, the ACA’s Tuck and Goertz continue to publish
blogs to the association’s website to rationalize the Choosing
Wisely list and repeatedly emphasize: “Choosing Wisely lists
are not guidelines, clinical care mandates, “never lists” or
payor policies.”"*® In health care today, we agree that redun-
dant and unnecessary tests and procedures should be mini-
mized, however, to ignore a faction of an entire profession’s
practice and ignore a plethora of high-quality evidence is con-
tradictory to supporting best practices, confuses the public and
divides the profession. Outside of important biomechanical
spinopelvic parameters to assess for treatment, there are serious
considerations in support of mandating X-rays for all patients
presenting to chiropractors prior to receiving treatment.'>’

Conclusions

It is our opinion that largely due to the release of ICRP’s 2006
Report 160 demonstrating a doubling of medical radiation
exposures to the public that a renewed interest and radiophobia
was ignited toward any and all medical radiation. Immediately
following the release of this report was the launch of the
“Image Gently” campaign aimed at reducing radiation expo-
sures to children in 2007 and the “Image Wisely” campaign for
adults in 2009. In 2012, the “Choosing Wisely” campaign was
initiated that also lists many recommendations throughout
many medical specialties toward limiting radiation exposures
in medical practice.

The pressure on providers to limit radiation exposures to
their patients changes practice triage and has been shown to
increase radiation exposures, delay timely medical treatment,
and add a heightened risk of liability burden to the practi-
tioner.'®® All of these occurrences are counterproductive to the
practice of efficient health care. Our case example of X-rays to
scoliosis patients demonstrates that this is clearly an evidence-
based practice and that no other imaging is more practical.’
Further, it has also been demonstrated that low-dose medical
radiation, even by repeated spinal imaging of patients over
several years, is a safe practice.>’

Despite these imaging campaigns explicitly stating that their
recommendations are just that, and not strict guidelines, the
enthusiastic endorsement of these campaigns (eg, ACA’s
endorsement within chiropractic) has led to the assumption that
these are “guidelines” and to the denial of reimbursement
claims by chiropractors by insurance companies (eg, BCBS).
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This case study of the chiropractic profession exemplifies the
complete failure of an attempt to achieve the goals of improv-
ing patient care by adopting a radiation restriction campaign;
rather this has backfired adding needless strain on chiropractic
practice and is affecting the ability of patients to receive spe-
cific spine care based on radiographic findings.

We propose the elimination of medical radiology restriction
campaigns. The efforts are based on the false premise that these
methods of imaging are dangerous, when they are not. The
body’s innate adaptive protection systems are stimulated; they
over-remediate the damage caused by radiation. The immune
system is stimulated. Evidence points to reduced cancer inci-
dence from low-dose medical radiology (X-ray, CT scans), not
more cancers.
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