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Abstract

Study Design: Cross-sectional internet survey of people living with degenerative cervical myelopathy.

Objective: The purpose of this study was to quantify pain distribution, severity, and interference in persons with degenerative
cervical myelopathy.

Methods: Eighty-two participants with degenerative cervical myelopathy were recruited for this internet survey. This survey
utilized the Michigan Body Map and brief pain inventory (BPI) to assess anatomical distribution and severity of pain as well as the
patient derived modified Japanese Orthopedic Association scale (p-mJOA) for myelopathic severity and SF-36 for measures of
health-related quality of life. Internal consistency was evaluated with Cronbach’s alpha. Pearson’s correlations were assessed with
p-mJOA and SF-36. Multivariate analysis of variance was used to determine if history of prior surgery or concomitant pain
diagnosis impacted experience of pain.

Results:Michigan body map distribution and brief pain inventory severity and interference were correlated with p-mJOA and SF-
36 scores (p < 0.05). Pain was moderate to severe in 78% of participants. Pain was commonly widespread. Pain scales were
sufficiently internally consistent (a > 0.9). History of surgery or other pain diagnosis did not impact experience of pain in
myelopathy.

Conclusions: Pain is commonly identifiable in large areas of the body, is frequently moderate to severe in intensity and impacts
quality of life and severity of myelopathy in a cohort of individuals with myelopathy who have pain.

Keywords
cervical, myelopathy, spondylosis, spondylotic, stenosis, disc herniation, ossification posterior longitudinal ligament, degeneration,
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Introduction

Degenerative Cervical Myelopathy [DCM] arises when

arthritic changes in the cervical spine, compress and injure the

spinal cord1,2 causing a slow-motion spinal cord injury. This

can cause a range of neurological symptoms, including loss of

digital dexterity, balance, sensation, bladder or bowel function

but also pain which may represent central neuropathic pain

due to spinal cord injury (neuropathic pain is pain arising as

a direct consequence of a lesion or disease affecting the soma-

tosensory system3 in combination with nociceptive pain due

to cervical spondylosis which is recognized in ICD-11 as a
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chronic secondary pain syndrome labeled Chronic secondary

musculoskeletal pain.4

Pain is now a pressing research priority in DCM: our survey

of 659 persons with degenerative cervical myelopathy

(PwCM), identified that pain was their number 1 recovery

priority, independent of baseline functional status.5 Despite

this, pain has been infrequently measured in clinical studies

of DCM, and where it has, typically only in reference to the

neck and/or arm.6,7 Neck and/or arm pain is reported to affect

30-50% of persons with degenerative cervical myelopathy

(PwCM).8-10 While surgical management will typically reduce

pain overall in DCM,11 pain does not diminish in all individuals

following surgery.12 Moreover, in patients with mild DCM,

pain was associated with a more severe phenotype.13

This focus on neck and arm pain may stem from the overlap

of DCM with cervical spondylosis (the etiology of DCM) and

potential for coexistent radicular nerve root entrapment which

causes peripheral neuropathic pain. These conditions, which

more often occur without myelopathy, are a common source

of neck and arm pain. Additionally, PwCM commonly have

other explanations for pain, such as degenerative disease in other

joints or regions of the spine14 or primary chronic pain disorders

such as fibromyalgia.15,16 Consequently in its purist form, DCM

has often been considered by some a painless condition.

However, the experience in traumatic spinal cord injury

[SCI], a close relative of DCM,17-19 should indicate that this

is an oversimplification. SCI has long been known to trigger

central sensitization due to spinal cord injury with pain expe-

rienced in remote anatomical areas20 resulting in a complex

whole body experience of pain in people and animal models.21

Thus, due to an overlapping, though not identical, pathophy-

siology of dysfunction and neuropathic pain between SCI and

DCM,17-19 some PwCMmay likewise have similar expressions

of a complex whole body experience of neuropathic pain.

To our knowledge, the broader experience of pain in DCM

is uncharacterized. This is clearly important to inform its effec-

tive measurement22 and investigation. To that end, the aim of

this paper was to determine the anatomical distribution, sever-

ity, impairment due to pain, and neuropathic quality and its

impact on quality of life in PwCM who have a painful pheno-

type. We hypothesized that pain would be spread beyond the

neck and upper extremities due to a spinal cord injury related

neuropathic component with a consequent impact on function

and health-related quality of life. Quality-of-life studies indicate

that in addition to the obvious pain-related suffering experienced

by patients, neuropathic pain is associated with depression, dis-

ordered sleep, and impairments in physical function.23

Methods

Participants

A survey was developed with input from Pain physicians and

piloted among PwCM. The survey was constructed using Sur-

vey Monkey (California, USA). On entry into the survey, par-

ticipants were presented with a description of DCM and asked

to confirm their diagnosis (if they answered “no,” survey was

discontinued). Patient Reported Outcome Measures [PROMs]

were selected to measure each Initiative on Methods, Measure-

ment, and Pain Assessments in Clinical Trials (IMMPACT)

domain,24 including Brief Pain Inventory (BPI) to determine

pain intensity and interference, Neck Disability Index and SF-

36 to determine the effect of DCM on patient experience, and

Michigan Body Map (MBM) to determine its location. The

Douleur Neuropathique 4 (DN4) was additionally used to inter-

pret presence of neuropathic pain quality. Demographics

including disease severity as measured using the self-reported

modified Japanese Orthopaedic Association score [p-mJOA],25

age, biological sex, length of time with DCM, time since onset

of pain, and presence of other pain diagnoses.

Informed consent was sought prior to entry into an open,

online survey. Participation was voluntary and advertised using

Myelopathy.org, an international non-profit organization dedi-

cated to promoting understanding and awareness of DCM, to

help patients, professionals and supporters. This included 2

email calls to the Myelopathy.org Community, and a number

of posts through Myelopathy Support, its peer-to-peer support

group. Recruitment ran from January to September 2018.

Repeat entries from the same IP address were blocked. Ethical

approval (application number HBREC.2016.15) was granted

by Human Biology Research Ethics Committee of the Univer-

sity of Cambridge, Cambridge, United Kingdom.

Inclusion Criteria and Missing Data

Of visitors with unique IP addresses, n ¼ 124 completed the

question on diagnosis of myelopathy. Of these 3 were excluded

answering “no.” Of these 121, n ¼ 82 (67.77%) completed

p-mJOA scores and were subsequently analyzed. There was

no difference in p-mJOA scores between participants who

completed the p-mJOA and subsequently discontinued the sur-

vey and those who completed the whole survey (T80 ¼ 0.11,

P ¼ .91). For correlational analyses, all participants who com-

pleted both respective questionnaires were analyzed. For multi-

variate analyses, only those who completed the whole survey

and had no missing data (n ¼ 63) were analyzed. Furthermore,

as respondents in our cohort may have other pain diagnoses

occurring simultaneously, we meticulously examined the

MBM responses from all 35 anatomical regions along with

self-reported other pain diagnoses (i.e. shoulder tendinopathy,

etc.) and responses to the DN4 to determine whether the

respondents’ pain may be related to a condition other than

myelopathy. For example, if a respondent hypothetically had

a concomitant unilateral extremity pain generator, but a bilat-

eral and neuropathic pain response the respondent was

included. Finally, a secondary analysis was performed exclud-

ing all individuals who reported any other pain generator

regardless if their pain was neuropathic in quality or present

in remote locations to the pain generator. These secondary

findings were compared to the initial findings. We elected to

perform these as separate analyses to not introduce any other
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potential bias by excluding individuals who may have another

painful diagnosis.

Statistical Analysis

Statistical analyses were conducted in SPSS Version 27 (IBM,

INC). The primary variables of interest were MBM and BPI

severity and BPI interference. Secondary variables of interest

were p-mJOA, NDI, SF-36 subscales, age, biological sex, and

duration of pain and disease. Descriptive statistics were calcu-

lated for each variable. Additionally, percentages of partici-

pants reporting neck pain, head pain, trunk pain outside of

the neck and head, upper extremity pain, and lower extremity

pain were calculated from the MBM data. Percentages of par-

ticipants categorized as mild, moderate, and severe pain respec-

tively were calculated from the BPI Severity subscale. Internal

consistency was determined for MBM, BPI severity, and BPI

interference based on Cronbach’s alpha. A Multivariate anal-

ysis of variance was used to determine if any measures were

different between participants who self-reported other addi-

tional pain diagnoses and/or prior history of surgery for DCM.

Correlations between measures were assessed using Pearson’s

correlations. Alpha was set at p < .05 a priori.

Results

Overall cohort demographics and their perception of pain are

summarized in Table 1: Participants were more frequently

female (72%) and had undergone surgery (76%). On average,

pain had been experienced for *8 years and was most com-

monly located in the upper extremity although also in the trunk

and in the neck. Below neck pain, defined as pain in the trunk

or either lower extremity, was also a frequent finding (*88%).

Likewise, pain was commonly identified bilaterally in the

upper (*82%) and lower (*69%) extremities. Pain was fre-

quently (*78%) moderate-severe as measured using the BPI

criteria. Clinically positive neuropathic pain, defined as a DN4

>4, was present in *73% of respondents. The MBM(a ¼
0.90), BPI severity(a ¼ 0.90), and BPI interference(a ¼
0.92) were all sufficiently, internally consistent. MBM was

positively correlated with BPI severity (r ¼ .48, P < .001) and

BPI interference (r ¼ .49, P < .001). BPI severity and interfer-

ence were positively correlated with each other (r ¼ .71, P <
.001). Pain was alleviated *44% by current therapy.

Anatomic and Neuropathic Description of Pain Responses

from the MBM and the DN4 are briefly summarized in Tab. 1.

Detailed descriptions of anatomical location of pain frequen-

cies for each region specified on the MBM are listed in Table 2.

Participants generally had pain in at least 1 upper extremity.

Either shoulder (*83%), either upper arm (*60%), either

forearm (*56%), and either wrist/hand (*73%) pain were

common, but less commonly was either elbow (*38%) pain.

For the lower extremity, individuals frequently had

hip(*55%) and ankle/foot (*50%) pain but less commonly

buttocks (*43%), groin (*23%), thigh (*41%), knee

(*42%), and lower leg (*46%) pain. Pain in the trunk was

more commonly in the upper (*62%) and lower (*62%) back

and less commonly in the abdomen (*17%) and pelvis

(*13%). Pain in any segment of the right upper extremity plus

any segment of the left upper extremity was identified in 82%
of our sample. Likewise, bilateral pain in the lower extremity

was identified in 69% of our sample. Of 5 upper extremity

segments, pain was identified in 2.38 + 1.72 and 2.30 +
1.76 for left and right respectively Similarly, of 7 lower extre-

mity segments, pain was identified in 2.44 + 2.34 and 2.15 +
2.00 segments for left and right limbs respectively. For neuro-

pathic quality, the pain was most frequently described as

“burning” (*79%) followed “electric shocks” (56%) and

“cold” (32%). The pain was commonly described as anatomi-

cally associated (i.e. same area) with “pins and needles”

(*77%), “tingling” (*75%), “numbness” (76%), but less

commonly “itching” (*25%). Respondents report “reduced

sensation to touch” and “reduced sensation to pricking” upon

palpation 64% and *35% of the time. The pain was made

worse by brushing in 28% of respondents.

Table 1. Descriptives.

Mean (St. Dev)

Age (y) 52.93 (9.10)
Sex (M/F) 18M/64F
Surgery for DCM (Y/N) 62/20
Time since Diagnosis (y) 3.80 (5.15)
Time since Onset (y) 9.12 (9.22)
Time since Pain Onset (y) 8.01 (9.00)
p-mJOA 12.30 (2.88)
BPI
BPI Severity 5.12 (1.92)
Mild (%) 21.95%
Moderate (%) 50.00%
Severe (%) 28.05%

BPI Interference 6.06 (2.46)
BPI Pain Relief (%) 43.95 (27.57)
Michigan Body Map 12.9615 (7.40)
Neck (%) 79.49%
Head (%) 33.33%
Trunk (%) 82.05%
UE (%) 88.46%
LE (%) 70.51%
Below Neck (%) 87.8%

Douleur Neuropathique 4
(DN4)

5.47 (2.08)

%>4 81.33
NDI 48.17 (18.84)
SF-36
PF 26.20 (8.98)
RP 43.50 (8.63)
BP 31.82 (8.26)
GH 37.51 (8.70)
VT 33.50 (6.83)
SF 27.25 (11.92)
RE 35.77 (6.43)
MH 36.16 (9.59)
PCS 35.36 (5.80)
MCS 35.34 (8.20)
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Association of Pain With DCM Severity, Function
and Quality of Life

Correlations between primary and secondary variables of

interest are presented in Table 3. MBM, BPI Severity, and

BPI Interference were moderately associated with NDI scores

and moderately to strongly with individual subscale and PCS

summary scale scores on the SF-36. SF-36 General Health

was only associated with BPI interference. Correlations were

always negative indicating that a higher (worse) score on

MBM, BPI severity, and BPI interference were associated

with a lower (worse) score on SF-36 scales. Correlations with

SF-36 were generally stronger for severity and interference

than MBM.

MBM and BPI scores were not associated with age, time

since diagnosis, time since onset of myelopathic symptoms, or

time since onset of pain. However there were weak to moder-

ate, negative correlations with p-mJOA, an indicator of DCM

disease severity (Figure 1).

Compounding Pain Conditions and History of Surgery

A Multivariate Analysis of Variance was calculated for age,

time since diagnosis, time since myelopathy onset, time since

pain onset, BPI severity, BPI interference, p-mJOA, NDI, and

all SF-36 subscales and component summaries by presence of

other pain diagnoses. These outcome measures were not dif-

ferent between participants with additional pain diagnoses (l¼
0.81, F18,42 ¼ 0.55, P ¼ .91), between those who had not had

surgery (l¼ 0.83, F18,42¼ 0.74, P¼ .96), or the interaction of

other pain diagnoses and history of surgery (l ¼ 0.74, F18,42

¼ 0.82, P ¼ .66). The most common concomitant pain diag-

nosis was back pain 15/26 with other pain (due to low back

pain, spondylolysis, scoliosis, etc.) All of these individuals

additionally had upper extremity pain, 13/15 had neck pain,

13/15 had lower extremity pain, and 11/15 had DN4 >4. The

second most frequent pain category were other orthopedic

diagnoses (arthritis, shoulder pathology, etc.) at 8/26 with other

pain. Of these, 6/8 had upper extremity pain, 5/8 had lower

extremity pain, 7/8 had neck pain, 4/7 had DN4 >4 (one did

not complete the DN4). Notably, all these individuals reported

pain remote to their alternative pain generator such as leg pain

Table 2. Anatomical Descriptive Data. Detailed Michigan Body Map
Results.

Total Op NOp/NS NOp/S

Head 33.33 33.30 38.50 31.60
Face 15.38 11.10 15.40 18.40
Rt jaw 12.82 14.80 15.40 10.50
Lt jaw 12.82 14.80 15.40 10.50
Neck 79.49 85.20 84.60 73.70
Upper back 61.54 70.40 46.20 60.50
Lower back 61.54 74.10 46.20 57.90
Rt chest/breast 21.79 25.90 23.10 18.40
Lt chest/breast 28.21 33.30 23.10 26.30
Abdomen 16.67 18.50 7.70 18.40
Pelvis 12.82 18.50 7.70 10.50
Rt shoulder 62.82 74.10 79.60 50.00
Rt upper arm 42.31 55.60 46.20 31.60
Rt elbow 28.21 29.60 30.80 26.30
Rt lower arm 41.03 37.00 30.80 47.40
Rt wrist/hand 58.97 66.70 53.80 55.30
Lt shoulder 61.54 63.00 53.80 63.20
Lt upper arm 44.87 48.10 38.50 44.70
Lt elbow 30.77 33.30 15.40 34.20
Lt lower arm 43.59 44.40 15.40 52.60
Lt wrist/hand 60.26 63.00 46.20 63.20
Rt hip 32.05 29.60 46.20 28.90
Rt buttocks 35.90 48.10 23.10 31.60
Rt groin 15.38 22.20 15.40 10.50
Rt upper leg 29.49 33.30 23.10 28.90
Rt knee 33.33 37.00 15.40 36.80
Rt lower leg 30.77 18.50 7.70 47.40
Rt ankle/foot 41.03 40.70 15.40 50.00
Lt hip 26.92 22.20 15.40 34.20
Lt buttocks 35.90 40.70 15.40 39.50
Lt groin 17.95 18.50 15.40 18.40
Lt upper leg 37.18 33.30 23.10 44.70
Lt knee 39.74 40.70 7.70 50.00
Lt lower leg 43.59 37.00 15.40 57.90
Lt ankle/foot 46.15 48.10 15.40 55.30

Abbreviations: Op, other pain; Op/NS, other pain/no surgery; Op/S, other pain
with history of surgery.

Table 3. Correlations in the Total Cohort With and Without Any
Other Pain Between Michigan Body Map, BPI Severity, and BPI
Interference with Age, Duration Measures, and SF-36 Quality of Life.

MBM Severity Interference

r P r P r P

Age �.01 .94 .07 .55 .04 .76
NDI .48 <.001 .49 <.001 .71 <.001
DN4 Total Score .39 .001 .24 .06 .30 .02
Time Since Diagnosis .08 .44 .07 .44 .00 .98
Time Since Onset
Symptoms

�.01 .92 .06 .60 �.01 .96

Time Since Onset of
Pain

.04 .71 .06 .59 �.01 .96

SF-36
PF �.50 <.001 �.52 <.001 �.65 <.001
RP �.19 .12 �.35 .01 �.32 .01
BP �.51 <.001 �.76 <.001 �.79 <.001
GH �.11 .38 �.19 .13 �.28 .02
VT �.35 .01 �.33 .01 �.47 <.001
SF �.48 <.001 �.62 <.001 �.69 <.001
RE �.48 <.001 �.64 <.001 �.73 <.001
MH �.12 .34 �.32 .01 �.41 .001
PCS �.51 <.001 �.62 .01 �.65 <.001
MCS �.29 .02 �.45 <.001 �.56 <.001

Abbreviations: PF, physical function; RP, role physical; BP, bodily pain; GH,
general health; VT, vitality; SF, social functioning; RE, role emotional; MH,
mental health; PCS, physical component summary; MCS, mental component
summary.
Bold indicates P < .05.
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in a person with shoulder pathology. Two individuals reported

fibromyalgia. Unsurprisingly, pain was widespread in these

individuals and 1 individual had DN4 >4 with the other not

completing the DN4. One additional respondent reported pos-

sible low B12 with pain in several limbs and DN4 >4.

To ensure our findings were not driven by those with other

pain diagnoses or history of surgery for DCM, subgroup anal-

yses were performed on those without other pain and no sur-

gery (n ¼ 13 overall, n ¼ 9 for correlations with SF-36) and

those without pain with previous surgery for DCM(n ¼ 38

overall, n ¼ 36 for durations measures, n ¼ 35 for SF-36).

Results of subgroup correlations can be found in Table 4. For

brevity, only the SF-36 PCS and SF-36 MCS are reported in the

subgroup analysis. The findings of these analyses are largely

consistent with the overall analysis. Notable differences are 1)

DN4 was more strongly associated with MBM and BPI in those

without surgery, 2) duration of myelopathic symptoms and pain

were associated with BPI in those without surgery, and 3) MCS

was more strongly associated with MBM and BPI in those who

have had surgery.

Discussion

The aim of this study was to describe the experience of pain in a

cohort of PwCM who experience pain. Participants described

pain, across multiple regions of their body, and not just

restricted to the neck or arm. The 2 most frequent areas of pain

were neck and either hand which could be attributed to

mechanical and radiculopathic pain respectively. However, the

commonness of pain bilaterally in the upper extremities, the

frequency of neuropathic pain qualities, and the spread of pain

to multiple regions of the arm rather than limited to a single

dermatomal area suggest these are unlikely to be solely the

cause of pain generation for most of our cohort. Pain was

moderate to severe, was sub optimally controlled by current

treatments and negatively influenced quality of life. A weak,

negative correlation with disease severity was demonstrated.

There was high internal consistency between BPI and MBM

subdomains.

Table 4. Correlations in Sub-cohort Without Any Other Pain and Further Sub-divided by History of Surgery. Analyses Were Between Michigan
Body Map, BPI Severity, and BPI Interference with Age, Neck Disability Index, Douleur Neuropathique 4, Duration Measures, and SF-36 Quality
of Life.

No History of Surgery History of Surgery

MBM Severity Interference MBM Severity Interference

r p r p r p r p r p r p

Age �.18 .57 �.40 .17 �.39 .19 �.04 .81 �.04 .83 �.10 .56
NDI .82 <.001 .87 <.001 .77 .003 .52 .001 .50 .002 .73 <.001
DN4 .66 .014 .66 .02 .51 .08 .28 .09 .22 .18 .17 .31
Time Since Diagnosis .20 .51 .40 .17 .25 .41 .14 .41 .03 .85 �.08 .65
Time Since Onset Symptoms .22 .47 .69 .01 .63 .02 .16 .34 .16 .33 .08 .62
Time Since Onset of Pain .23 .46 .70 .008 .65 .02 .32 .053 .21 .21 .15 .38
SF-36
PCS �.85 <.001 �.67 .048 �.74 .02 �.47 .004 �.61 <.001 �.62 <.001
MCS �.41 .27 �.51 .166 �.56 .12 �.34 .046 �.50 .002 �.62 <.001

Abbreviations: MBM, Michigan Body Map; BPI, brief pain inventory; NDI, neck disability index; DN4, Douleur Neuropathique 4; PCS, physical component
summary; MCS, mental component summary.
Bold indicates P < .05.

Figure 1. Correlations between the p-mJOA with A) BPI Severity
(r ¼ �.24, P ¼ .03), B) BPI Interference (r ¼ �.40, P < .001), and C)
Michigan Body Map (r ¼ �.28, P ¼ .01).
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Pain in DCM Can Be a Complex Whole-Body Experience,
and Is Currently Underestimated by Routine Assessments

In our sample, pain was experienced throughout the body with a

moderate to severemagnitude. This included remote areas suchas

the torso and legs. Notably, the broad anatomical distribution of

pain was associated with severity which in fibromyalgia and pel-

vic pain is believed to be related to central sensitization of pain.26

This is in keepingwith the experiencemore broadly of spinal cord

injury,27 where pain is common (affecting up to 85%), often

severe,28 and is not restricted to the level of injury, with

“below-level” pain even experienced in complete injuries.29

Indeed “below-level” pain assessed grossly in our sample as pain

in the trunk or lower extremities, was very common (*88%)

substantiating our hypothesis of spinal cord related neuropathic

pain. This is relevant as DCM is potentially the most common

cause of spinal cord related neuropathic pain syndromes27,30even

with only a subset of individuals with DCM having a painful

phenotype. Moreover, some recent animal models of DCM con-

cluded that neuropathic pain in DCM may be mechanistically

similar to SCI such as increased activated microglia and infiltrat-

ing macrophages in the spinal cord.18 Currently DCM trials have

almost exclusively relied on the VAS scales, typically of the neck

or arm, to measure pain.6,7 This will have overlooked pain expe-

rienced in this series and may contribute to its under-recognition.

Pain Was Weakly Associated With Disease Severity, but
Not Duration

In our sample, pain weakly and negatively correlated with

disease severity as measured using the p-mJOA. However,

duration of symptoms did not. In traumatic spinal cord injury,

injury severity typically does not correlate with pain31 but the

proportion of individuals reporting neuropathic pain increased

over the first 12 months from injury.32,33

The etiology and natural history of pain following spinal

cord injury is unclear.34 Moreover, the trend of increasing neu-

ropathic pain with time in SCI has been linked to central and

peripheral sensitization.34 Consequently the difference in

trends between DCM and SCI most likely reflects our study:

the p-mJOA contains reference to pain, while PwCM in this

series were reporting symptoms on average 8 years after the

onset of pain, which may be beyond this sensitization period.

The Experience of Pain, and Its Severity, Substantially
Reduced Quality of life

DCM is associated with a substantial reduction in quality of

life, which remains low despite surgical treatment: Oh et al35

demonstrated that SF-36 scores among PwCM were lower than

many other chronic diseases, such as heart and lung diseases.

Despite these observations, it is unclear what drives the

reduced quality of life in DCM, with previous studies showing

no correlation with spinal cord white matter integrity for

example.36

In our sample, we demonstrated an association with pain.

Comparing our sample characteristics to Oh et al35 we

observed similar impairments in physical component quality

of life, but greater impairments in mental health, across a

cohort with equivalent disease severity.

Do the MBM and BPI Have a Role in Assessment of
PwCM?

Recent work5 has identified that recovery of pain is the number

1 priority in and therefore accurate characterization will be

essential to future studies. While our findings cannot be con-

fidently generalized to all PwCM, it is clear at least a subset

experience pain beyond that captured by conventional

assessments.

In research at least, additional instruments will therefore be

required. Our experience here with the MBM and BPI is pro-

mising, with both tools showing high internal consistency in

this series. The establishment of a core measurement set for

DCM outcomes, is an objective of the AO Spine RECODE-

DCM initiative22 and once the core outcomes have been estab-

lished, instruments will be selected. It is noted that the core

measurement set for pain following traumatic spinal cord

injury includes the BPI, but not the MBM37 although there are

noted limitations.38

At this stage, the implications for a broader characterization

of pain in clinical care remains unclear. While of clear value for

symptom management, the role of pain in surgical decision

making for example is unclear: current international guidelines

on DCM treatment advocate management based on mJOA

thresholds though pain may be an important factor in mild

DCM.13,39 The mJOA is a compound score of motor, sensory

and bladder function, with pain only considered in the arm or

hand. In traumatic spinal cord injury, the anatomical distribu-

tion and severity of pain has been associated with impaired

descending pain inhibition and increased temporal summation

(spinal hyperexcitability of pain processing).40,41 Moreover

quantitative pain testing via contact heat evoked potentials,

pain inhibition and temporal summation have demonstrated

potential for discriminating between control and individuals

with spinal cord, predicting future declines in function in

PwCM, and future spinal cord related pain.40-43 Therefore it

is likely that BPI, MBM, as well as quantitative pain testing

(e.g. mechanical/thermal allodynia, contact heat evoked poten-

tials, temporal summation, etc.), while not tested in this study,

would improve clinical decision making in managing PwCM,

but substantial research in this domain remains to be

performed.

Limitations

This study used an internet survey, advertised through the Mye-

lopathy.org (Cambridge, UK) community, to study perspec-

tives on pain. Consequently, there is potential for a selection

bias that should be considered when generalizing results. How-

ever, the objective of this study was to explore the broader
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perception of pain in a cohort of PwCM reporting pain and not

to generalize our findings to all PwCM. The consistent preva-

lence of findings across participants, suggest at least for a sub-

set of DCM, these are relevant. Moreover, the cohort

demographics (aside from gender) aligned closely with Oh

et al.35Further, due to the nature of this study as an internet

survey, we were unable to independently confirm a diagnosis

of DCM. However, a substantial majority of respondents

reported a history of surgery for DCM.

An additional limitation is that we were did not collect what

specific treatments individuals were receiving for their pain

(i.e. anticonvulsant agents, anxiolytic agents, physiotherapy,

etc.) to correlate against reported pain relief values. Spinal cord

related pain syndromes often receive limited benefit from cur-

rent therapies, and thus is unlikely to have masked effects such

as pain location or experience.27 An evaluation of treatment

response was beyond the scope of our present investigation, but

should be considered in future studies, to better guide manage-

ment for PwCM.

The ICD-11 classification of Chronic pain4 (considered a

disease rather than merely a symptom) indicates that pain

severity, pain-related interference (as measured using the BPI)

and pain-related distress should be assessed. In addition pro-

blematic cognitive (e.g., catastrophizing, excessive worry),

emotional (e.g., fear, anger), behavioral (e.g., avoidance) and/

or social factors (e.g., work, relationships) that accompany the

chronic pain should also be assessed. Psychosocial factors may

contribute to the cause, the maintenance and/or the exacerba-

tion of the pain and/or associated disability and/or when the

chronic pain results in negative psychobehavioral conse-

quences (e.g., demoralization, hopelessness, avoidance, with-

drawal). Future research should delineate the impact of these

additional concepts on the experience of pain, myelopathic

severity, and health related quality of life. Determining clinical

utility of instruments to assess these further constructs will aid

in improving clinical outcomes.

Conclusions

The pain experience of PwCM who do report pain is frequently

moderate-severe, widespread, interfering and of neuropathic

quality. This pain is commonly long term and sub-optimally

alleviated by current pain treatments. The severity of and anato-

mical distribution of pain is weakly correlated with myelopathy

severity. Future therapies which better address pain may there-

fore result in improved quality of life for PwCM who have pain.
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