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Abstract EDITORS’ PREFACE: The management of chronic low back pain (CLBP) has proven to be very
challenging in North America, as evidenced by its mounting socioeconomic burden. Choosing
among available nonsurgical therapies can be overwhelming for many stakeholders, including pa-
tients, health providers, policy makers, and third-party payers. Although all parties share a common
goal and wish to use limited health-care resources to support interventions most likely to result in
clinically meaningful improvements, there is often uncertainty about the most appropriate interven-
tion for a particular patient. To help understand and evaluate the various commonly used nonsurgi-
cal approaches to CLBP, the North American Spine Society has sponsored this special focus issue
of The Spine Journal, titled Evidence-Informed Management of Chronic Low Back Pain Without
Surgery. Articles in this special focus issue were contributed by leading spine practitioners and
researchers, who were invited to summarize the best available evidence for a particular intervention
and encouraged to make this information accessible to nonexperts. Each of the articles contains five
sections (description, theory, evidence of efficacy, harms, and summary) with common subheadings
to facilitate comparison across the 24 different interventions profiled in this special focus issue,
blending narrative and systematic review methodology as deemed appropriate by the authors. It
is hoped that articles in this special focus issue will be informative and aid in decision making
for the many stakeholders evaluating nonsurgical interventions for CLBP. � 2008 Elsevier Inc.
All rights reserved.
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Description

‘‘Everything I know I learnt from my patients. I did
not set out to develop a McKenzie method. It evolved
spontaneously over time as a result of clinical obser-
vation’’ [1].

Terminology

The McKenzie method is a unique and comprehensive
approach to chronic low back pain (CLBP) that includes
both an assessment and an intervention component. The as-
sessment component of the McKenzie method attempts to
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determine a classification for CLBP to inform management,
and is also commonly referred to as mechanical diagnosis
and therapy (MDT) [2]. A common objective of this assess-
ment is to elicit a pattern of pain response called ‘‘central-
ization,’’ which refers to the sequential and lasting abolition
of all distal referred symptoms and subsequent abolition of
any remaining spinal pain in response to a single direction
of repeated movements or sustained postures. The assess-
ment may also uncover a ‘‘directional preference,’’ which
refers to a particular direction of lumbosacral movement
or sustained posture that cause symptoms to centralize, de-
crease, or even abolish while the individual’s limited range
of spinal movement simultaneously returns to normal [3].

It should be noted here that many clinicians use the in-
tervention component of the McKenzie method in isolation
(eg, repeated or sustained flexion/extension exercises) with-
out the McKenzie method assessment. It is preferable in
such instances to identify the intervention descriptively
(eg, repeated prone extension) rather than referring to them
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as McKenzie exercises, which denotes a more comprehen-
sive assessment and matched intervention approach. This
point is very important in light of the frequency with which
McKenzie method care has mistakenly been equated with
that of extension exercises, certainly related to the fact that
the subset in need of extension is so large. Fortunately, such
misunderstanding is becoming less common as the assess-
ment component of the McKenzie method is more widely
recognized.

History

In a 1958 chance occurrence in a Wellington, New Zea-
land physiotherapy clinic, a patient with leg symptoms
inadvertently lay prone in significant lumbar extension
(Fig. 1) for 10 minutes, after which he reported to the as-
tounded clinician (McKenzie) that his leg had not felt this
good for weeks. Impressed by the event, McKenzie began
experimenting with the effect of sustained positions and
repeated movements of the lumbar spine to end-range on
spinal symptoms. During many years of experimentation,
patterns of pain response to such positions and movements
emerged, as did a system to classify many spinal pain prob-
lems. Based on his findings, McKenzie authored books for
patients to manage their own pain; these books have been
used worldwide for the past 25 years. Textbooks explaining
the system for clinicians are also available [4–6].

When addressing CLBP, most clinicians have their pa-
tients move only once into lumbar flexion and then once
into lumbar extension. This often temporarily increases
pain, leading the clinician to conclude that these move-
ments are harmful. However, the diagnostic value of any
single direction of movement frequently is not apparent un-
less repeated a number of times to end-range, after which
this initially painful movement can become easier and less
painful. More importantly, these beneficial changes can
persist after the movements cease, leading to a treatment
modality. Perhaps McKenzie’s greatest contribution to mus-
culoskeletal medicine is his demonstrations of the great
value in having patients perform repeated lumbar

Fig. 1. The patient’s position when centralization was first reported to

Robin McKenzie.
movements and sustained postures, both to end-range,
while monitoring symptomatic and mechanical responses.

As long as each direction of lumbar movement is tested
repetitively to end-range, McKenzie found that a single di-
rection of testing would very commonly elicit these benefi-
cial pain responses. Once such a directional preference is
identified, treatment consists of having the patient fre-
quently perform the single direction of end-range lumbar
exercises that matches the patient’s directional preference.
A common exercise for those with an extension directional
preference is shown in Fig. 2. Treatment also includes
strict, temporary posture modifications to avoid loading
the lumbar spine in the opposite direction for any length
of time. The latter, when tested during the assessment, typ-
ically aggravates or reproduces the symptoms.

The overall objective of the McKenzie method is patient
self-management that includes three important phases: 1)
demonstrating and educating patients about the beneficial
effects of positions and end-range movements on their
symptoms, and the aggravating effects of the opposite
movements and postures; 2) educating patients in how to
maintain the reduction and abolition of their symptoms;
and 3) educating patients in how to restore full function
to the lumbar spine without symptom recurrence.

Research into the McKenzie method began in 1990
when the first diagnostic reliability study [7], randomized
controlled trial (RCT) [8], and study of the concept of cen-
tralization [9] were published. Since then, the wealth of lit-
erature has expanded every year and now includes not only
RCTs of the intervention components but also studies into
the reliability and prognostic validity of the assessment
components of the McKenzie method.

General description

The standardized McKenzie method assessment in-
cludes a medical history and physical examination in which
responses to repeated lumbar movements are noted to
enable the clinician to make a provisional classification
of the patient’s condition. According to MDT, patients
may be classified into one of three mechanical syndromes:

Fig. 2. This prone lumbar extension movement when done repeatedly first

serves as a test and later an exercise for the large subgroup with an exten-

sion directional preference.
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derangement, dysfunction, or postural syndrome. The pro-
portion of patients who could be classified has been generally
high, with a mean of 87% across five studies [1,7,10–12].
For example, 83% of 607 patients were classified in one of
the mechanical syndromes, with 78% classified as derange-
ment [13].

The derangement syndrome has the distinctive pain re-
sponses of centralization, which has been reported in
52% of 325 CLBP patients [14]. Directional preference
was elicited in 74% of subjects in an RCT [15], of which
53% had symptoms duration greater than 7 weeks. The dys-
function syndrome is found only in patients with chronic
symptoms, and is characterized by intermittent pain pro-
duced only at end-range in a single direction of restricted
movement. Unlike derangement, there are no rapid changes
in symptoms or range of motion as a result of performing
repeated movements. Adherent nerve root is a particular
type of dysfunction that typically follows an episode of ra-
dicular pain where the pain is now only elicited when the
nerve root and its adhering scar tissue are placed on stretch.
Postural syndrome is typically not seen in CLBP and is
likewise intermittent, but pain is typically midline or sym-
metrical and produced only by sustained slouched sitting
which is then abolished by posture correction (restoring
the lumbar lordosis). This should be differentiated from
very common postural ‘‘stresses,’’ where pain of other syn-
dromes is aggravated and perpetuated by end-range pos-
tural or static loads. The minority of patients who do not
demonstrate any of these responses over several sessions
of MDT would be classified as ‘‘other.’’

Management according to classification
Classification according to MDT is used to inform treat-

ment. For derangement syndrome, the aim is to rapidly cen-
tralize and abolish all symptoms and restore all lumbar
movement. For dysfunction syndrome, eliminating the
symptoms requires treatment aimed at intentionally repro-
ducing the symptoms at end-range as an indicator that the
short, painful structure is being adequately stretched so it
can heal, lengthen, and become pain-free over time. For
postural syndrome, the pain is eliminated simply by im-
proving posture to avoid prolonged tensile stress on normal
structures. This is done through educating the patient in
posture correction while (s)he experiences the beneficial ef-
fect on their pain.

Within each syndrome, MDT findings dictate further
treatment considerations. For example, two patients might
both be classified as derangement, but one centralizes and
abolishes symptoms with extension exercises and the other
with flexion exercises. Their treatment directions for their
respective derangements are obviously opposite in terms
of their exercises and posture strategies. It is important to
note that there is no generic prescription of standardized
McKenzie method exercises, which must be tailored to
each patient. An important aspect of the McKenzie method
is patient self-management. The clinician’s role is primarily
as the assessor, classifier, and educator. With the clinician’s
guidance and through each patient’s own experiential edu-
cation, patients quickly and easily become empowered in
how to first eliminate their own pain and then to become
proactive with these same strategies to prevent its return.

The use of manual force
For a minority of patients, with CLBP, eliminating pain

requires greater end-range force than they are able to gen-
erate themselves. In these cases, clinicians can provide
manual pressure at end-range and even progress to spinal
mobilization and manipulation in the patient’s direction
of symptom preference. Brief and minimal forces are often
all that is needed to gain the desired effect of centralization
and pain elimination, after which most patients can self-
manage using end-range exercises under the clinicians’
guidance and education, with no further need for clini-
cian-generated manual forces.

Practitioner, setting, and availability

The qualification of McKenzie method clinicians is
structured, internationally standardized, and educationally
validated. Four postgraduate courses and a credentialing
exam complete basic training and for those who wish to
pursue more advanced studies, a course, clinical mentor-
ship, and examination are required to be recognized as
a McKenzie Diplomat. In seeking competent McKenzie
method clinicians for patient referral and research pur-
poses, it is wise to first inquire about their educational cre-
dentials for assurance that the all-important assessment and
classification process will be performed thoroughly and re-
liably. Typically, clinicians trained in the McKenzie method
can be found in many in– and outpatient settings, depart-
ments in hospitals, and in private practice. The availability
of certified McKenzie method practitioners can be verified
with a web-based database for areas of the United States,
Canada, and all other countries (www.mckenziemdt.org).

Reimbursement

Presently, there are no current procedural terminology
(CPT) codes appropriate for care with the McKenzie
method, especially for the performance of the extensive
and highly informative assessment component. To be reim-
bursed at all, McKenzie method clinicians must use exist-
ing CPT codes for examination and manual or exercise
therapy, and accept the same reimbursement paid for those
CPT codes with far less extensive assessments.

Theory

Mechanism of action

Exercises are used to strengthen muscles, increase soft-
tissue stability, restore range of movement, improve

http://www.mckenziemdt.org
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cardiovascular conditioning, increase proprioception, and
reduce fear of movement as part of a cognitive behavioral
or progressive exposure program. Most McKenzie method
exercises are intended to directly and promptly diminish
and eliminate patients’ symptoms [15] by providing benefi-
cial and corrective mechanical directional end-range loads
to the underlying pain generator. A discussion of the ana-
tomic means by which these rapid pain changes might oc-
cur is beyond the scope of this article but is addressed at
some length in an article by Wetzel and Donelson [16].

Diagnostic testing required

Because there are no specific contraindications or safety
issues for the assessment component of the McKenzie
method, no prior diagnostic testing is required before refer-
ral for this assessment. Of note, although this form of as-
sessment does not identify the precise anatomic source of
pain, such identification is fortunately only necessary when
contemplating some invasive treatment (eg, surgery). Im-
portantly, proper use of these assessment methods and the
awareness of atypical and nonmechanical pain responses
elicited with this form of testing quickly alerts the clinician
to the possibility of serious pathology related to CLBP (eg,
red flag). In such instances, prompt referral for further
investigations is of course advised [2].

Indications and contraindications

Centralizers
At least six studies have reported on the excellent prog-

nosis for patients who were categorized as centralizers if
treatment is directed by the patients’ directional preference
[9,17–21]. A systematic review similarly concludes that
centralization, when elicited, predicts a high probability
of a good treatment outcome, again as long as treatment
is guided by the assessment findings [14]. These patients
might be considered the most ideal patients to experience
an excellent treatment response. Initial clues for potentially
responsive patients emerge during the history taking and
then are confirmed with the repeated end-range movement
portion of the physical testing.

Recurrent low back pain
Patients who report previous episodes of low back pain

(LBP) that have resolved but keep recurring are routinely
found to have a directional preference, are centralizers,
and therefore also ideal treatment candidates. Furthermore,
even if a patient has responded to some other form of treat-
ment for past LBP but is frustrated with recurrences and in
need of further treatment, they are often pleased with the
ability to self-manage their pain with this intervention.

Mechanical low back pain
Another indicator of patients who may be responsive to

the McKenzie method are those whose symptoms are af-
fected by changes in postures and activities (eg, pain made
worse by sitting and bending, but better with walking or
moving). Such a history is often indicative of a directional
preference for extension, which can be confirmed during
the repeated end-range testing of the physical examination.
Such mechanical responsiveness to changes in posture and
activity has been commonly reported [8,22–25].

Evidence of efficacy

Clinical guidelines

Although the assessment component of the McKenzie
method has been overlooked by most clinical guidelines
(Denmark [26] is the exception), the intervention compo-
nent has been mentioned in several clinical guidelines. It
should be noted that most guidelines and systematic re-
views incorrectly define the McKenzie method strictly as
an intervention and often equate it with the performance
of extension exercises without a preceding MDT assess-
ment. Recommendations from guidelines are therefore de-
ficient and flawed when related to the McKenzie method.
As a treatment method for CLBP, the McKenzie method
has been recommended by four guidelines (Table 1) [26–
29].

Systematic reviews

Two systematic reviews related to the McKenzie method
have thus far been conducted (Table 2) [30,31]. Conclu-
sions were similar and there was limited evidence relating
to CLBP. Another systematic review examined the evidence
regarding the effectiveness of physical therapy–directed ex-
ercise interventions after patients had been classified using
symptom response methods [32]. This included mixed du-
ration LBP (some chronic, but mostly subacute). Four out
Table 1

McKenzie method and clinical guidelines

Reference Recommendation Strength

[26] Diagnostic tool and prognostic indicator Grade Bdat least one high quality/several medium quality

Treatment for acute and chronic back pain Grade Cdat least one medium quality

[27] For subacute and chronic back pain For therapeutic exercise in general for pain and function:

Grade Adclinically important benefit demonstrated

[28] Back pain 4–12 wk Moderate scientific evidence

Back painO12 wk Weak scientific evidence

[29] For chronic back pain As effective as strengthening exercises to improve function and pain
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Table 2

Systematic reviews relevant to the McKenzie method

Reference Scope Number of studies Conclusions

[30] RCTs, strictly McKenzie 5dlow back pain; 1dNP Limited evidence about CLBP, but overall short-term

effect size: 8.6% pain; 5.4% disability better than

comparison

[31] RCTs, loose interpretation of McKenzie 11 Insufficient evidence about CLBP

[32] RCTs using exercise after classification

by symptom response method

5 Mixed duration back pain; in four of five, those classified

by patient response method had significantly better

outcomes than controls

RCT5randomized controlled trial; CLBP5chronic low back pain; NP5neck pain.
of five of the included studies related to the McKenzie
method. All articles scored 6 or more by physiotherapy ev-
idence database (PEDro) rating (suggesting high methodo-
logical quality), and four out of five found that a directed
exercise program implemented according to patient re-
sponse was significantly better than control or comparison
groups. The authors noted a positive trend, but few studies
have investigated this phenomenon.

Randomized controlled trials

Three RCTs are directly relevant to the treatment of
CLBP using the McKenzie method [15,33,34]. Petersen
et al. [33] compared care with the McKenzie method with
strengthening exercises where 85% of subjects had symp-
toms more than 3 months. Miller et al. [34] compared care
with the McKenzie method with stabilization exercises in
CLBP (mean symptom duration of 26 months). Long
et al. [15] had a mixed population, mostly subacute and
chronic, with 53% having symptoms longer than 7 weeks.
Results clearly favored the McKenzie method group at
the short term in one study [15], showed a tendency to favor
the McKenzie method group in another [33], or the two
treatments were equal in the third [34] (Table 3).

As described and discussed, the McKenzie method is
a comprehensive system of assessment, classification, and
management. Attempting to prove the efficacy of the
intervention component alone is not reflective of practice
[35]. Additional research has been conducted to examine
evaluation, some of which is summarized in two key
systematic reviews (Table 4) [14,36].

Centralization studies

A systematic review concluded that centralization is not
only a common clinical occurrence, but, with proper train-
ing, can be reliably detected and has important prognostic
and management implications [14]. Its occurrence was con-
sistently associated with good prognosis across six studies
and it can be used to guide appropriate exercise or manual
therapy prescription. The study concluded that centraliza-
tion should be routinely monitored during spinal assess-
ment and be used to guide treatment strategies.

Centralization and psychosocial factors

Two studies have demonstrated that centralization is
a more important predictor of outcomes than fear-avoid-
ance and work-related issues in terms of long-term pain,
disability, and a range of other health-related outcomes
[21,37]. Conversely, failure to change the pain location dur-
ing the baseline assessment (noncentralization) has been
shown to be a strong predictor of a poor outcome and a pre-
dictor of a poor behavioral response to spine pain [21].
Table 3

RCTs of the McKenzie method for chronic back pain

Reference Groups (N) Follow-up Outcomes Results*

[33] 1. McKenzie (132)
2. Strengthening exercises (128)

2 and 8md180 (70%) Pain
Disability

ITT: disability score 1O2 2m (p5.04)
Completers: pain 1O2 2m (p5.01)

[34] 1. McKenzie (15)
2. Stabilization exercises (15)

End of treatmentd29 (97%) Pain
Disability
SLR

No significant differences between groups

[15] 1. McKenzie (80)
2. Opposite DP exercises (70)
3. Active nonspecific (80)

2 wkd201 (87%) Pain
Disability
Medication
Interference with activity
Depression
Self-rated improvement

McKenzie better than both 2 and 3 in all outcomes:
back pain (p!.001)
leg pain (p!.003)

RMDQ (p!.001)
Medication (p5.016)
Interference (p!.001)
BDI (p5.009)
Improvement (p!.005)

RCT5randomized controlled trial; ITT5intention to treat analysis; SLR5Straight leg raise; DP5 -; RMDQ5Roland-Morris Disability Questionnaire;

BDI5Beck Depression Inventory.

* Significant differences favoring Group 1OGroup 2.
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When noncentralization was found, for example, the patient
was 9 times more likely to have nonorganic signs, 13 times
more likely to have overt pain behaviors, 3 times more
likely to have fear of work, and 2 times more likely to have
somatization [38]. Given these findings, in an effort to pre-
vent the development of CLBP, the presence of noncentral-
ization during a baseline McKenzie assessment in more
acute LBP suggests that additional psychosocial screening
may be useful.

Reliability studies

To have clinical utility, it is imperative that examination
findings interpreted by different clinicians have high inter-
examiner reliability (eg, kappa values). Although several
systematic reviews of reliability studies have been pub-
lished recently, only one attempted to differentiate basic
methods of physical examination [36].

There would appear at first to be conflicting evidence
regarding reliability of the McKenzie classification system
from four studies, three of which are considered high qual-
ity. Two high-quality studies reported high reliability
(kappa greater than 0.85) [1,10] but the third reported
low reliability (kappa 0.26) [11]. However, clinicians in-
volved in this latter study had little or no previous experi-
ence with the McKenzie method and errors could have
resulted from this inexperience. In contrast, the first two
used trained and experienced McKenzie method clinicians
to classify and subclassify patients according to the MDT
system, producing quite high kappa values of 0.7/0.96
[10], and 1.00/0.89 [1]. A fourth study that also used
trained McKenzie method clinicians likewise showed mod-
erately high kappa values of 0.6/0.7 [3].

Ongoing studies

There are multiple planned and ongoing studies related
to the McKenzie method, including subgroup determination
in CLBP, RCTs of care with the McKenzie method in MDT
subgroups versus placebo, comparative prognostic validity

Table 4

Other systematic reviews relevant to the McKenzie method

Reference Scope

Number

of studies Conclusions

[14] Centralization

studies

14 52% prevalence in 325 chronic

low back pain

Consistent association with

good prognosis

Reliability kappa 0.51–1.0

[36] Reliability

studies

48 Symptom response to repeated

movements moderate

evidence of high reliability

(kappa/ICC $ 0.70)

McKenzie classification

system contradictory

evidence of reliability

ICC5intraclass correlation coefficient.

S. May and R. Donelson / The S
studies of centralization and clinical prediction rules, cen-
tralization and psychosocial factors, and anatomic studies
to define the mechanism of pain centralization and direc-
tional preference.

Harms

There are no documented side effects or adverse events
related to this intervention. It has been documented that
failure to alter symptom distribution (noncentralization) is
a strong predictor of negative outcomes [21] and poor be-
havioral responses to back pain [38].

Summary

The McKenzie method has an important role to play in
all patients with CLBP in terms of reliably classifying them
into distinct, validated subgroups with distinctly different
treatment needs. The reliability and prognostic validity of
the assessment findings are well documented across multi-
ple studies, along with more recent subgroup-specific RCTs
showing the efficacy of classifying patients in this way.
Subgroup classification of back pain and subgroup-specific
management strategies appear to be a highly successful and
objective way to improve the care of patients with CLBP,
compared with the nonspecific, one-size-fits-all recommen-
dations of most international guidelines to date.

The McKenzie method is first and most importantly
a system of assessment and classification from which pa-
tient-specific treatments emerge. As described above, ele-
ments of the MDT classification system have consistently
demonstrated substantially more reliability than any other
alternative examination procedures [36].

In addition, multiple studies have consistently identified
the positive prognostic value of centralization [14] and
reported that noncentralization is associated with a poor
behavioral response [21,38]. Intervention studies to date
have demonstrated that the McKenzie method produces
better short-term outcomes than nonspecific guideline-
based care [15] and equal or marginally better outcomes
than stabilization or strengthening exercises for patients
with CLBP [33,34].

This evidence indicates that the McKenzie method in the
hands of an experienced clinician is a very powerful tool to
determine the large subset of patients with CLBP who will
respond in a straightforward manner using self-treatment
methods, and conversely, the smaller group who will not re-
spond and therefore are in need of either further investiga-
tions or a more involved psychosocial intervention.

Ideally, future RCTs need to shift away from studying
patients with so-called nonspecific CLBP [35] by identify-
ing subgroups of patients most likely to respond to the ap-
proach, and validating such predictions with prospective
studies.

It is commonly stated that psychosocial issues dominate
the evolution from acute LBP to CLBP and several recent
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studies have sought to test this theory, but many have failed
to demonstrate clear superiority of a cognitive behavioral
approach to exercise, manual therapy, or usual GP care
[39–43]. Furthermore, there is no evidence that evaluating,
subclassifying, or treating psychosocial factors in any way
improves outcomes with CLBP [43,44]. In fact, success-
fully addressing pain has been shown to resolve most ac-
companying psychosocial issues [21], even with the use
of physical treatment [15,41].

More effort needs to be made in determining which sub-
group of patients with CLBP actually needs a nonspecific
psychosocial approach. The finding of noncentralization
has been reported as a strong predictor of poor prognosis.
This evidence suggests that the dominant role that many as-
sign to the psychosocial element in CLBP has not been en-
tirely appropriate. Further research to assist in dealing with
this chronic subgroup should include the comparative prog-
nostic validity of these different clinical findings, the
degree to which psychosocial features are relevant to treat-
ment decisions, and identifying reliable methods of evalu-
ating and classifying subgroups in which these features
may be dominant.
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In 1921, Sicard used lipiodol injec-
tions into the spinal canal to localize tumors of the spinal
cord and meninges and to localize arachnoid adhesions
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Peterson [1] published a report of three cases injected with
an iodized oil preparation of lipiodol. The authors found
encysted unabsorbed lipiodol in the spinal canal even after
an interval of 15 months. The authors suggested that be-
cause of its inflammatory properties, lipiodol injections
should not be used, and if used, should be limited to lum-
bar puncture, as the dye can later sink to the sacral area
where it produces little or less harmful clinical effects [1].
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