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Positional Cervical Spinal Cord Compression and Fibromyalgia: A
Novel Comorbidity With Important Diagnostic and Treatment
Implications
Andrew J. Holman
Pacific Rheumatology Research Inc., Renton, Washington.

Abstract: The variable presentation and treatment response of fibromyalgia (FM) may be related to
comorbidities, including positional cervical cord compression (PC3). Prevalence of PC3 among routine
referrals for rheumatology consultation was assessed over 2 random months (January and February
2006) from a 4-year experience of 1100 patients. PC3 was defined as cord abutment, compression or
flattening with a spinal canal diameter of <10 mm by magnetic resonance sagittal flexion, neutral,
and extension images. Of 107 referrals, 53 had FM, 32 had a connective tissue disease (CTD) without
FM, and 22 had chronic widespread pain (CWP) without FM criteria. The dynamic cervical spine images
were obtained in 70 patients: 49 of 53 with FM, 20 of 22 with CWP and 1 of 32 with CTD, based on
history and examination. Among those who received magnetic resonance imaging [MRI], 52 patients
met PC3 criteria (71% of FM group [35/49], 85% of CWP group [17/20]). Two patients had a Chiari
malformation (FM), 1 had multiple sclerosis (CWP), and 1 had multiple myeloma (CWP). Extension
views were required for diagnosis for 37 of these 52 (71%) subjects, as well as for 8 patients who also
had cervical spinal cord flattening. The pilot data suggest that further evaluation of PC3 in a
controlled trial is warranted among patients with FM and CWP.
Perspective: Fibromyalgia is complex and poorly understood. Recognition of unsuspected, comorbid
cervical cord compression may provide new insight into its variable presentation, leading to novel
treatment considerations. Also, dissemination of this dynamic MRI protocol may promote further
study of this emerging concept of cervical cord irritation.
© 2008 by the American Pain Society
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F

ibromyalgia (FM) is defined clinically as a condition
of chronic widespread pain and tenderness for more
than 3 months.45 Its etiology remains an important
and controversial research topic directed at a variety of
pathways, including central pain amplification,2 peripheral pain generators,41 dopaminergic limbic system dysregulation,46,47,48,49 autonomic nervous system dysregulation,8,20,21,33,35,37,43 and fragmentation of deep,
restorative sleep stage architecture.5,17,18,19,25,30,36 To
add complexity, fundamental concerns about defining
FM as a single entity abound, but little consideration has
been apportioned to the concept that variability in paReceived October 3, 2007; Revised January 25, 2008; Accepted January 31,
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tient presentation and treatment response may be related to unsuspected comorbidities.
Recognition of cervical comorbidity with FM was described by Rosner and Heffez when decompression of
Chiari I deformity was found to reduce fatigue and
global pain in some patients with both conditions.3,10
Identification of compression of the upper cervical spinal
cord and brainstem was considered vital for accurate diagnosis before successful surgical reduction. Understandably, promotion of surgical intervention for patients with FM has raised concern,44 and Chiari is not
common in the general population (0.78%).23 Clauw
et al6 reported 47% prevalence of cervical canal compromise by either spinal stenosis or Chiari in FM patients
(specific Chiari percentage not reported) compared with
50% in asymptomatic control subjects. However, he did
not use dynamic flexion-extension imaging to further
detail the cervical spinal cord findings. Notwithstanding,
these observations have led to consideration of whether
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Magnetic Resonance Imaging Specifications for the Flexion-Extension Cervical Spine
Protocol

Table 1.

SEQUENCE
DESCRIPTION
PT position

Routine

Contrast
Resolution

Geo Sat
Seq. Part 1

Seq. Part 2

Landmark
Coil
Scan plane
Slice group
No. of slices
Dist. factor
Slice thickness
FOV
TE
Phase enc.
Phase
Averages
Concat.
TR
Flip angle
Base
resolution
Phase
resolution
Sat region ⫾
Bandwidth
Flow comp
Echospacing
Turbo factor
RF pulse type
Gradient
mode

1
SAG RESTOR EXT

2
SAG RESTOR FLEX

3
SAG RESTOR NEU

Sternal notch
Spine array/ant.
Sagittal
1
11
25%
4
260
109
H/F
55%
1
1
2600
180
256

Sternal notch

Sternal notch
Spine array/ant.
Sagittal
1
11
25%
4
260
105
H/F
55%
2
1
2810
180
512

1
11
25%
4
260
109
H/F
55%
1
1
2600
180
256

4
SAG

TS

5
T1

Sternal notch
Spine array/ant.
Sagittal
1
11
0
4
260
12
A/P
0
4
1
543
180
512

AXIAL

TSE

T1

From C7-T1
Spine array/ant.
1
11
10%
4
200
A/P

500
256

75%

75%

45%

51%

75%

130
Read
12.1
17
Normal
Fast

130
Read
12.1
17
Normal
Fast

130
Read
13.2
17
Normal
Fast

Anterior
150
No
11.7
3
Normal
Fast

Anterior
167
No
10.6
3
Normal
Fast

NOTE. For sagittal flexion and extension views: Begin with extension.

distal compression of the cervical spinal cord through
post-traumatic, degenerative mechanisms might also be
found among patients with FM with dynamic imaging
and thereby influence their presentation and treatment
response. Such evidence may also be relevant to interest
in increased rates of fibromyalgia after cervical spine injury.4
What began as an attempt to document spinal cord
compression from a congenital abnormality, Chiari I,
has developed into an initiative to recognize cord compression and abutment related to cervical position.
The position of the cervical spinal cord, its diameter,
and surrounding structures change with movement.9,15,16,26,29,31,50 In a neurosurgical clinic setting,
Heffez et al11 evaluated 270 patients with FM and
identified a plethora of neurological signs and symptoms clinically and radiographically compatible with
cervical myelopathy and Chiari I malformation. Chiari
can be visualized by usual C-spine magnetic resonance
imaging [MRI] views, but intermittent, positional, cervical spinal cord compression requires dynamic assessment, including a flexion and an extension sagittal
view.
Since January 2003, these 2 views have been added to
a traditional C-spine MRI protocol to identify the presence of positional cervical spinal cord compression

among patients referred for rheumatology consultation.
Given that the presence of this cervical finding influences
treatment and that cervical pain has been an exclusion
criterion in some FM trials,12,13,38 obtaining these images
was considered usual clinical practice. This pilot study
was undertaken to evaluate this concept in a nonsurgical
clinic population, promote discussion of its possible relevance, and consider future research initiatives related to
this potential comorbidity with FM.

Materials and Methods
This retrospective chart review was approved by the
Western Institutional Review Board (Olympia, WA) and
examined a random 2-month subset of a 4-year experience evaluating an enhanced cervical spine MRI protocol. Because of the retrospective nature of the study,
informed consent of study subjects was not required. The
flexion-extension C-spine protocol was established in
January 2003, using a Siemens Magnetome Symphony
1.5-Tesla MRI with a Syngo software platform (Siemens
Corp., New York, NY) (Table 1), as described by Heffez et
al.11 The protocol included a standard C-spine MRI with
addition of flexion and extension midline sagittal views
with transaxial measurement of spinal canal diameter at
each disc level in flexion, neutral, and extension (Fig 1).
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Figure 1. Typical image montage used to evaluate each patient, including flexion, neutral, and extension sagittal images, with and
without transaxial measurement of the cervical canal at each disc level. Note cord abutment at C4-5 only in extension.
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Patient Demographics for Connective Tissue Disease Group, Fibromyalgia Group, and
Unexplained Widespread Pain Group

Table 2.

VARIABLE

Age (y)
Female (%)
FM duration (y)
Disabled (%)
Trauma (%)
Sink pain (%)
Dentist chair pain (%)
Dizziness (%)
Abnormal gait (%)
Poor dominant grip (%)
Exam pain w/ extension
Pos. 7 sec. Romberg (%)
MHAQ Function†
MHAQ Psychiatric†
MHAQ VAS pain (0–10)†
MHAQ stiffness (min)
MHAQ fatigue (0–10)†
MHAQ VAS global (0–10)†

CTD (N ⫽ 32)
MEAN (⫾SD)
50.0 ⫾ 15
18 (56)
0 (0)
0 (0)
1 (3)
2 (6)
0 (0)
0 (0)
0 (0)
3 (9)
3 (9)
2.0 ⫾ 1.6
2.4 ⫾ 2.3
4.2 ⫾ 2.8
33.1 ⫾ 48.4
3.5 ⫾ 3.1
4.3 ⫾ 2.6

FM (N ⫽ 53)
MEAN (⫾SD)

CWP (N ⫽ 22)
MEAN (⫾SD)

P VALUE*

48.7 ⫾ 9.0
49 (92)
10.3 ⫾ 8.2
18 (34)
18 (34)
36 (68)
34 (64)
16 (30)
6 (11)
14 (26)
36 (68)
37 (70)
2.9 ⫾ 1.7
5.2 ⫾ 2.1
6.1 ⫾ 2.5
88.0 ⫾ 62.3
7.5 ⫾ 2.3
6.4 ⫾ 2.3

51.9 ⫾ 15.4
19 (86)

.59
⬍ .001

1 (5)
4 (18)
3 (59)
8 (36)
5 (23)
1 (5)
7 (32)
15 (68)
14 (64)
2.3 ⫾ 1.4
3.7 ⫾ 2.9
5.2 ⫾ 2.8
79.2 ⫾ 67.5
5.7 ⫾ 2.8
6.0 ⫾ 2.4

⬍ .001
.051
⬍ .001
⬍ .001
⬍ .001
.119
.007
⬍ .001
⬍ .001
.050
⬍ .001
.011
⬍ .001
⬍ .001
⬍ .001

Abbreviations: CTD, connective tissue disease group; FMS, fibromyalgia group; CWP, unexplained widespread pain group; MHAQ, Multidimensional Health
Assessment Questionnaire; VAS, visual analog scale.
*Statistical significance tested by F test for continuous variables and by 2 test for categorical variables.
†Function range (0 –10 worst), psychiatric (0 –10 worst), VAS pain (0 –10 worst), VAS fatigue (0 –10 worst), VAS global (0 –10 worst).

These additional views were obtained without additional cost to the patients, who had been referred to a
suburban clinic for routine rheumatology consultation.
More than 1100 of these imaging protocols have been
obtained between January 2003 and January 2007 in patients with FM or chronic widespread pain (CWP) in the
course of routine rheumatology care. Diagnostic and
treatment decisions were made based on this enhanced
imaging. No patients received imaging simply for research purposes.
All referred consultations to a single rheumatologist
during this random 2-month period (January and February 2006) were reviewed, including history, physical examination, Multi-dimensional Health Assessment Questionnaire (MHAQ),34 and MRI findings. Imaging was
ordered when patients noted a recent or prolonged history of positional cervical pain in prolonged extension,
such as in a hairdresser’s sink or dentist chair. Abnormal
grip (weak or relative dominant vs nondominant weakness), positive Romberg test (7 seconds), gait, and complaints of dizziness and unsteadiness with normal gait
also led to ordering this unique MRI evaluation. Although these criteria had been used for 4 years at this
institution, they have not been validated, otherwise
studied, or even reported previously. Also, no control
subjects were assessed for this exploratory pilot report.
Prospectively, the imaging study was considered to
be positive only when cervical spinal cord abutment,
flattening, and/or compression was visualized on midline sagittal views with cervical canal narrowing below
10 mm. Abnormal cervical spinal cord signal was not
required for a positive study because cord irritation

and compression were being studied rather than evidence of cord damage, edema, demyelination, or atrophy.

Statistical Analysis
Patient demographics were evaluated by F test and 2
test for continuous and categorical variables, respectively. Missing data were not imput, and statistical significance was defined as P ⬍ .05. The relationship between
patient characteristics and abnormal MRI results were
evaluated with Fisher’s exact test for binary variables (eg,
sink pain). Spearman correlation was used to evaluate
correlation between number of abnormal cervical canal
levels and MHAQ scores. Assessment of MHAQ variables
comparing positive and negative MRI studies within the
FM and CWP groups as well as comparison of flexion,
neutral, and extension image findings used the Wilcoxon
rank-sum test as a nonparametric test without distributional assumptions.

Results
Over the 2-month period, 107 patients were referred
for rheumatology consultation by primary care clinicians.
Demographics reflected a typical patient population referred for rheumatology consultation (Table 2). On presentation, 53 had FM by the American College of Rheumatology (ACR) criteria,45 22 had CWP without FM
criteria, and 32 had a specific inflammatory connective
tissue disease (CTD) without evidence of comorbid FM.
CTD patients were less often female and not disabled.
They also failed to report pain with extension (sink, den-
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Figure 2. Sagittal neutral, flexion, and extension MR cervical spine images of the same patient demonstrating cervical cord abutment
at C4-5 only in extension. Note obliteration of the CSF space around the cord by positional distortion of the C4-5 disc and ligamentum
flavum.

tist chair, on examination), dizziness, or positive Romberg as often as patients with FM or CWP. MHAQ function, psychiatric, stiffness, fatigue, and global scores
were higher (greater impairment) for the FM and CWP
groups than for those with CTD.
Based on history and physical examination during routine clinical care, 70 patients obtained the flexion-extension C-spine MRI, of which 2 patients were found to have
a Chiari I malformation (both in the FM group), 1 had
multiple myeloma (CWP group), 1 had multiple sclerosis
(CWP group), and 52 had demonstrable evidence of cervical spinal cord abutment or compression, usually in extension. Of those assessed by dynamic C-spine MRI, 71%
in the FM group (35 of 49 patients) and 85% in the CWP
group (17 of 20 patients) had visual evidence of intermittent cervical spinal cord compression, usually only in extension. Of these 52 positive cases, only 15 (29%) had
visual evidence of abutment or compression in the neutral view (Fig 2). Eight subjects had evidence of spinal
cord flattening, but, again, without visual evidence of
spinal cord abutment or compression in the standard
neutral sagittal view. Cervical spinal canal compromise
was generally caused by disk protrusion, and ligamentum flavum buckling accentuated in the extension position.
Segments involved with abutment or compression
were: C2-3 [1], C3-4 [17], C4-5 [25], C5-6 [33], C6-7 [30],
and C7-T1[4]. Some patients had more than 1 affected
disk level. Change in cervical spinal canal diameter from
flexion to extension was considerable and greatest at
C6-7 (mean, 1.78 mm; range, ⫺1.0 – 4.0 mm) (Table 3).
The mean number of cervical canal levels ⬍10 mm [SD]
was greater in the extension view (FM 1.5 [1.4], CWP 1.7
[1.3]) than in the flexion (FM 0.6 [1.0], CWP 0.5 [1.0], P ⬍
.01) or neural views (FM 0.6 [1.1], CWP 0.3 [0.4], P ⬍ .01).
Neither the number of abnormal canal levels (⬍10 mm)
nor the mean or maximal change in canal diameters from
flexion to extension or neutral to extension correlated
with MHAQ scores with one exception. The number of
abnormal disk levels in flexion (⫺0.329, P ⬍ .05), neutral
(⫺0.318, P ⬍. 5), and extension (⫺.0312, P ⬍ .05) mildly

correlated inversely with MHAQ psychiatric score (Spearman correlation).
No specific question, examination finding, or MHAQ
score significantly differentiated a patient with a positive from a negative study (Tables 4 and 5), except for the
presence of pain positioned in a hairdresser’s sink (sink
pain) among subjects with CWP (P ⫽ .009). Although not
statistically significant, an inverse correlation with
MHAQ psychiatric subscore was suggested in FM patients
with a positive MRI study (P ⫽ .085). Also, patients with
CWP and an abnormal MRI had lower visual analog scale
(VAS) pain scores (P ⫽ .081) than those with a negative
MRI study.

Discussion
Since publication of specific criteria by the American
College of Rheumatology in 1990, FM has been characterized as chronic widespread pain and tenderness involving at least 11 of 18 specific tender points for greater
than 3 months.45 Related features of significant fatigue,
nonrestorative sleep, and autonomic dysregulation expand our appreciation for this disorder, but many authors continue to question the veracity of FM as a single
entity. In fact, reconstructing FM as one of many related
central sensory sensitivity syndromes has become increasingly popular and has prompted a lack of confidence in the original ACR diagnostic criteria. Ineffective

Table 3. Change in Cervical Spinal Canal
Diameter From Flexion to Extension at Each
Disk Level (mm)
DISK LEVEL

N

MEAN (SD)

MINIMUM

MAXIMUM

C23
C34
C45
C56
C67
C7T1

68
68
68
68
68
66

0.044 (0.98)
0.59 (1.21)
0.97 (1.24)
1.18 (1.31)
1.78 (1.33)
0.50 (1.50)

⫺3.00
⫺2.00
⫺3.00
⫺3.00
⫺1.00
⫺4.00

3.00
4.00
3.00
4.00
4.00
5.00
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Table 4.

Summary of Abnormal MRI Studies by Patient Characteristics

Variable*
Sink pain
No
Yes
P value†
Dentist chair pain
No
Yes
P value†
Dizziness
No
Yes
P value†
Abnormal gait
No
Yes
P value†
Poor grip
No
Yes
P value†
Exam pain w/extension
No
Yes
P value†
Positive Romberg
No
Yes
P value†

CTD (%)

FM (%)

CWP (%)

0/29 (0)
0/1 (0)
NA

8/14 (57)
25/34 (74)
.315

3/7 (43)
12/12 (100)
.009

0/26 (0)
0/2 (0)
NA

10/18 (56)
25/33 (76)
.207

9/13 (69)
7/7 (100)
.249

0/26 (0)

13/19 (68)
12/14 (86)
.416

9/13 (69)
4/4 (100)
.519

29/45 (64)
6/6 (100)
.159

13/17 (76)
1/1 (100)
1.000

NA

23/37 (62)
6/6 (100)
.176

11/13 (85)
5/7 (71)
.587

0/27 (0)
0/3 (0)
NA

8/11 (73)
24/35 (69)
1.000

2/4 (50)
13/15 (87)
.178

0/28 (0)
0/3 (0)
NA

8/15 (53)
24/35 (69)
.187

4/7 (57)
12/13 (92)
.101

NA
0/30 (0)
NA
0/26 (0)

*For each patient characteristic summary, the entry represents the number and percentage of patients with abnormal magnetic resonance imaging (MRI) among
the patients who have known characteristic and MRI result.
†Fisher’s exact test.

treatment and an inability to substantiate the pathophysiology of FM have fueled this controversy suggesting that it may not be a single entity.
In animal models, intermittent compression or irritation of the cervical spinal cord activates autonomic brainstem arousal.14,22 In humans, intermittent cervical compression from whiplash injury induces spinal cord
hypersensitivity.1 This leads to concern that cervical spinal cord irritation from intermittent abutment or compression could be a particularly challenging comorbidity
with FM. It may influence FM presentation and treatment response,40 possibly by affecting autonomic tone,
altering descending inhibition or promotion of referred
pain. Cervical spinal cord compression adversely affects
sleep efficiency and melatonin secretion39 and also affects dopamine and restless legs syndrome (RLS),7,32
which are already common concerns among patients
with FM.51 Indeed, it may be difficult to assess how much
autonomic dysregulation, global pain, RLS, and dopaminergic dysregulation stems from the cervical spinal cord,
FM or both until either condition is identified and effectively addressed.
This pilot study has only begun to explore the potential
impact of positional cervical spinal cord compression.
Among those who were imaged on the basis of their
history and examination (70 of 75 patients), the flexion-

extension C-spine MRI revealed abutment and/or compression of the cervical spinal cord in 71% of patients with
documented FM and in 85% of patients with CWP. Of note,
the standard, neutral sagittal view only documented visual
evidence of the cervical spinal cord abutment in 29%, leading to concern that traditional neutral sagittal C-spine MR
images may be surprisingly insensitive.
Previous studies of cervical radiculopathy and spondylosis in patients without FM have provided similar evidence for insensitivity of standard MR images. In healthy
patients, flexion views expand neuroformina by 31%,
whereas extension with ipsilateral rotation reduces neuroforaminal diameter by 15% to 23%, compared with
neutral position.27 In patients with cervical radiculopathy, spinal cord displacement or rotation was confirmed
in patients with spondylosis in an extended position,
whereas herniated disc size remained unchanged.28 These
findings were not consistent with this study, which demonstrated variable disc protrusion into the canal for many
patients, but radiculopathy was also not a common clinical
feature of our patients. Notwithstanding, one might opine
that dynamic structures are best evaluated dynamically,
and our current static MRI standards for evaluation of the
cervical spinal cord are insufficient in some patients.
Historically, cervical spinal cord compression has been
associated with a host of symptoms similar to that iden-
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Table 5. Comparison Multidimensional Health Assessment Questionnaire Variables Among
Patients With Fibromyalgia and Chronic Widespread Pain With and Without a Positive
MRI Study
FMS GROUP
MHAQ

SCORE

Function

Psychiatric

VAS Pain

Stiffness (min)

VAS Fatigue

VAS Global

CWP GROUP

STATISTIC

NEGATIVE MRI

POSITIVE MRI

NEGATIVE MRI

POSITIVE MRI

n
Mean (SD)
Median
P value*
n
Mean (SD)
Median
P value*
n
Mean (SD)
Median
P value*
n
Mean (SD)
Median
P value*
n
Mean (SD)
Median
P value*
n
Mean (SD)
Median
P value*

16
3.1 (1.8)
2.9

35
2.8 (1.8)
2.7
.618
35
4.7 (2.1)
4.4
.085
34
5.8 (2.7)
6.7
.640
33
83.5 (60.7)
60.0
.372
35
7.5 (2.6)
8.3
.230
35
6.3 (2.5)
6.7
.865

4
2.8 (1.5)
3.3

17
2.1 (1.4)
1.7
.368
17
3.2 (2.9)
2.2
.298
17
4.7 (2.9)
5.1
.081
15
64.8 (60.8)
60.0
.269
16
5.2 (2.9)
5.6
.186
16
5.6 (2.3)
5.8
.449

16
5.9 (1.9)
5.5
16
6.4 (2.2)
6.7
14
102.9 (66.3)
120.0
16
7.3 (1.7)
7.2
15
6.4 (1.8)
6.7

4
4.7 (2.3)
4.4
3
7.4 (1.1)
7.9
4
115.5 (84.5)
140.0
4
7.4 (2.0)
7.2
4
6.7 (3.2)
7.0

Abbreviations: MHAQ, Multidimensional Health Assessment Questionnaire; FM, fibromyalgia; CWP, chronic widespread pain; MRI, magnetic resonance imaging;
VAS, visual analog scale.
*Wilcoxon rank-sum test.

tified with FM, such as global pain, headaches, nausea,
dizziness, autonomic dysregulation, dysesthesias, sleep
disturbance, and fatigue.11,24,42 Its recognition to target
therapeutics in patients with FM has already been applied. Dopamine agonists appear less effective in FM patients with comorbid cervical pain, hence the specific exclusion of positional cervical pain in randomized,
controlled trials for pramipexole and ropinirole.12,13
Based on its mechanism of action and its European
approval for treatment of central, spinal cord neuropathic pain, one might also hypothesize that an ␣2␦-ligand, such as pregabalin, might be a superior choice in a
patient with FM and comorbid cervical spinal cord compression than for FM alone. Pregabalin has been approved by the FDA for treatment of FM, but no pregabalin trials included cervical imaging. It would be
interesting to know whether pregabalin responders in
FM trials were more likely to have also had comorbid
positional cervical spinal cord compression. Unfortunately, these concerns remain conjectural, because dynamic cervical spinal cord imaging is currently only an
exploratory concept.
As with any exploratory study, analysis of pilot data is
encumbered by significant limitations. This preliminary
study attempted to consider common characteristics in

patients with intermittent cervical spinal cord compression to differentiate affected patients. Although not
supported by statistical significance, cervical pain with
prolonged extension in a hairdresser’s sink, dentist chair,
or on examination all favored a positive study. Abnormal
grip strength, poor balance, and borderline and positive
Romberg tests were also suggestive. Among patients
with FM, 100% with poor grip or abnormal gait as well as
100% of patients with CWP with abnormal gait, cervical
pain in a dentist chair or hairdresser’s sink, or dizziness
had a positive dynamic MRI result (Table 4).
Interestingly, MHAQ scores did not appear predictive
except possibly the psychiatric score, which was lower in
CWP patients with positional cervical spinal cord compression. Indeed, the MHAQ was a particularly poor tool
to predict a positive MRI. Although it clearly differentiated patients with FM or CWP from those with CTD, severity of cervical spinal cord narrowing did not correlate
with symptoms. This may result from limitations of the
MHAQ tool, excessive symptom overlap between positional cervical spinal cord compression, FM, and CWP
compared with CTD or other factors. Decreased VAS pain
among CWP patients with a positive MRI also seems
counterintuitive, unexpected, and enigmatic. Detailed
neurologic findings may be more discriminative. But, be-
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cause there were no control subjects, predictive strength
of patient history and examination were impossible to
judge. Perhaps specific questions and examination findings may be validated in a future controlled study to
improve judicious use of this dynamic imaging technology.
Our understanding of whether positional cervical spinal cord compression is an important medical concern is
also preliminary. A few studies have begun to describe
changes in cervical spinal cord and spine anatomy with
position, but the prevalence and impact of spinal cord
abutment and intermittent compression in normal control subjects is unknown. Radiographic studies of the cervical spine have demonstrated that even severe boney
abnormalities correlate poorly with symptomatology.
Similarly, how the severity of cervical spinal cord impingement correlates with clinical significance remains
to be determined.
Fiscal consequences of obtaining dynamic C-spine images for 10 million patients in the US patients and many
more with FM and CWP worldwide may also raise concern. A high prevalence would require considerable resources. However, resources currently delegated to evaluating and treating patients with chronic FM and CWP
over many years already represent a daunting challenge.
Conceivably, accurate diagnosis and focus on cervical spi-
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