W) Check for updates

Feature article

The characteristics of chronic pain after
non-traumatic, non-compressive myelopathy:
Focus on neuropathic pain
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Objectives: The aim of this study was to assess the characteristics of neuropathic pain after non-traumatic, non-
compressive (NTNC) myelopathy and find potential predictors for neuropathic pain.

Design: We analyzed 54 patients with NTNC myelopathy. The Short Form McGill Pain Questionnaire (SF-MPQ)
and the Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) were used to assess pain. Health-
related QOL was evaluated by the Short Form 36-item (SF-36) health survey.

Results: Out of 48 patients with pain, 16 (33.3%) patients experienced neuropathic pain. Mean age was
significantly lower in patients with neuropathic pain than in patients with non-neuropathic pain (39.1 £ 12.5
vs. 49.8 + 9.3, P = 0.002). There were no statistically significant differences in the other variables including
sex, etiology of myelopathy, pain and QOL scores between the two groups. A binary logistic regression
revealed that onset age under 40, and non-idiopathic etiology were independent predictors of the
occurrence of neuropathic pain. Both SF-MPQ and LANSS scores were significantly correlated with SF-36
scores, adjusted by age, sex, presence of diabetes mellitus, and current EDSS scores (r =-0.624, P <
0.0001 for SF-MPQ; r = -0.357, P = 0.017 for LANSS).

Conclusion: Neuropathic pain must be one of serious complications in patients with NTNC myelopathy and also
affects their quality of life. Onset age and etiology of myelopathy are important factors in the development of
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neuropathic pain in NTNC myelopathy.
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Introduction

Chronic pain is a frequent problem for patients with
myelopathy. Any level of pain following myelopathy
interferes with rehabilitation and has a negative effect
on quality of life.! On average, 65% of individuals
with traumatic spinal cord injury (SCI) and 49% with
non-traumatic SCI  suffer from pain.>® The
International Spinal Cord Injury Pain classification
divides SCI pain into nociceptive, neuropathic, and
other pain.* According to previous studies, nociceptive
pain is the most common type associated with
myelopathy.’

However, approximately 30 to 40% of the pain mani-
fests as neuropathic pain.®® Neuropathic pain in myelo-
pathy is related to the damage of the nerve root and
spinal cord; it tends to be chronic and responds poorly
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to treatment, resulting in various complications such
as joint contractures, muscle atrophy, pressure sores,
and cardiovascular problems.” Therefore, it is important
to diagnose neuropathic pain accurately and rapidly.
Old age at the time of injury, early onset of neuropathic
pain following myelopathy, and an initial intense and
continuous pain appear to be predictive factors for the
development and chronicity of neuropathic pain.''*!3

But little is known about the characteristics or predic-
tive factors of neuropathic pain in non-traumatic, non-
compressive (NTNC) myelopathy. Most previous
studies of myelopathy pain were limited to traumatic
and compressive causes despite numerous patients with
NTNC myelopathy, such as acute transverse myelitis,
neuromyelitis optica (NMO), multiple sclerosis (MS)
or infective myelopathy who experience pain for a
long period after disease onset.>!*

The first objective of this study was to evaluate the
prevalence and characteristics of neuropathic pain in
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patients with NTNC myelopathy. The second aim was
to determine potential predictors for neuropathic pain
in these patients.

Methods

All patients with NTNC myelopathy who visited the
department of neurology of a university hospital
between March 2014 and September 2014 were
included. We interviewed a total 58 patients who were
diagnosed with NTNC myelopathy at least 3 months
after onset. Three months was chosen as a standard
point of division between acute and chronic pain.'’
All patients had an abnormal intra-cord signal demon-
strated by spinal MRI. Patients with dementia and
those who experienced pain from other diseases were
excluded. Patients were examined and interviewed by
an experienced neurologist at their regular visit to the
outpatient clinic. All patients completed questionnaires
for pain and quality of life. The study was approved
by the Institutional Review Board of our hospital and
all patients provided informed consent prior to
participation.

The etiology of myelopathy was classified as idio-
pathic, demyelinating diseases (NMO, MS), infection,
or other causes via medial record review. The diagnosis
of NMO was made based on the 2006 Wingerchuk cri-
teria,'® while MS was diagnosed according to the 2010
McDonald criteria.!” The level of myelopathy was cate-
gorized as cervical, thoracic, lumbar, or multi-level
lesion. Results from cerebrospinal fluid and electro-
physiological tests, in addition to a number of labora-
tory tests for differentiating cause of myelopathy were
also reviewed.

Patients were interviewed about the location, patterns,
and characteristics of their pain. The length of time
between onset of disease to pain occurrence, and the
total pain duration were also recorded. When neuro-
pathic pain was present, it was classified as either
above-level, at-level, or below-level neuropathic pain.’
The Short Form McGill Pain Questionnaire (SF-
MPQ), which is used to measure the different qualities
of the subjective pain experience. It contains 11
sensory words and four affective words to describe
pain.'® Patients indicated which of the 15 words
described their pain and rated the intensity of the pain
as 1 (mild), 2 (moderate), or 3 (severe). A total score
was calculated by summing the sensory and affective
scores. The Korean version of the SF-MPQ has been
previously validated in a chronic pain population.'®
Neuropathic pain was diagnosed if patients scored 12
or more on the Leeds Assessment of Neuropathic
Symptoms and Signs (LANSS).>” The LANSS scale,

first invented by Bennett, is a useful tool that helps clin-
icians distinguishing neuropathic pain from nociceptive
pain.’® The LANSS consists of 7 items: dysesthesia,
autonomic, evoked, paroxysmal, thermal, allodynia,
and tender/numb. Each item was assigned a score
from 1 to 5, and the total score could range from 0 to
24. The Korean version of the LANSS was validated
by Cho et al*' Patient functional status was assessed
using the Short Form-36 (SF-36).>> This general
health status measure contains eight domains: physical
functioning, physical role limitation, mental health,
bodily pain, general health, vitality, social functioning,
and emotional role limitation. The eight domain scales
can be combined to obtain two summary scores, phys-
ical and mental component summary, related to phys-
ical function and mental health respectively. The
scores range from 0 to 100, with a higher score indicat-
ing a higher level of function and/or better health. The
reliability of the Korean version has been previously
validated.”

In the characteristic of patients with pain, continuous
data are expressed as the mean and range, and non-con-
tinuous data are expressed as the median. The pain
descriptors in the neuropathic and non-neuropathic
pain groups were compared using a Mann-Whitney U
test. A x°-test and Fisher’s exact test were used for categ-
orical variables to compare pain characteristics of the
non-neuropathic and neuropathic pain groups. For con-
tinuous variables with normal distribution and non-
normal distribution, the z-test and Mann-Whitney U
test were used, respectively. Binary logistic regression
analyses were performed to adjust for various factors
such as age, sex, and laboratory result. The relationship
between variables was examined by Spearman’s corre-
lation coefficient. All statistical analysis was performed
by the Statistical Package for Social Sciences 11.0 soft-
ware. P < 0.05 was considered statistically significant.

Results

Of the 58 patients interviewed, four patients were
excluded due to dementia (n = 2) and refusal to give
study consent (n =2). In total, 48 patients reported
pain whilst 6 patients did not have pain. We analyze
data of 48 patients who reported pain after NTNC
myelopathy.

Demographics and clinical characteristics of patients
with pain are summarized in Table 1. The mean
patient age was 46.2 + 11.5 years (+ standard deviation
[SD]); 27 patients (56.3%) were men. Eighteen (37.5%)
patients had recurrent myelopathy (Fig. 1) and six
(12.5%) patients had diabetes mellitus (DM). Median
(range) initial and current Expanded Disability Status
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Table 1 Characteristic of patients with pain

Pain (+) (n = 48)

Mean age + SD 462+ 115
Male, n (%) 27 (56.3)
DM, n (%) 6 (12.5)
Recurrent myelopathy, n (%) 18 (37.5)
Median EDSS (range)

Initial 3.0 (0-9)

Current 2.2 (0-7.5)
Etiology of myelopathy

Idiopathic 36 (75)

NMO, n (%) 6 (12.5)

MS, n (%) 2(4.2)

Infection, n (%) 3(6.3)

Others, n (%) 1(2.1)
Lesion level

Cervical, n (%) 21 (43.8)

Thoracic, n (%) 23 (47.9)

Lumbosacral, n (%) 0(0)

Multi-level, n (%) 4(8.3)
Onset of pain after myelopathy

< 3 months, n (%) 41 (85.4)

3-6 months 6 (12.5)

> 6 months 1(2.1)
Median pain duration, month (range) 52 (35-162)

Pattern of pain
Continuous, n (%) 35 (72.9)
Intermittent, n (%) 13 (27.1)

Abbreviations: SD, standard deviation; DM, Diabetes mellitus;
EDSS, Expanded Disability Status Scale; NMO, Neuromyelitis
optica; MS, Multiple sclerosis

Scale (EDSS) scores were 3.0 (0-9) and 2.2 (0-7.5),
respectively. The majority of cases had idiopathic etiol-
ogy (n = 36, 75%), and the most common level of lesion
was in the thoracic cord (n = 23, 47.9%)).

In total, 41 (85.4%) patients stated that pain initiated
during the first 3 months of myelopathy onset. Median

(range) pain duration was 52 (3.5-162) months and
the median (range) SF-MPQ score was 12 (1-34).
Thirty five (72.9%) patients reported continuous pain
throughout the day (Table 1). The most common
descriptors used by patients were exhausting, gnawing,
and heavy (Table 2).

Out of 48 patients with pain, 16 (33.3%) patients
reported neuropathic pain. Otherwise, 32 (66.6%)
experienced non-neuropathic pain, which included
nociceptive or mixed pain. In pair-wise comparisons
between non-neuropathic and neuropathic pain
groups, mean (*+SD) age was statistically significantly
lower in patients with neuropathic pain than in patients
with non-neuropathic pain (39.1 £ 12.5 vs. 49.8 + 9.3,
P =0.002). However, overall median pain score
(assessed by SF-MPQ) was significantly higher in
patients with neuropathic pain (8 vs. 17.5, P = 0.004).
There were no statistically significant differences in the
other variables including sex, DM, etiology of myelopa-
thy, CSF study, pain duration, total SF-36 score, and
HADS score between the two pain groups (Table 3).
Exhausting and gnawing were also the most common
pain descriptors in patients with neuropathic pain.
However, shooting, stabbing, and aching descriptors
were significantly highly used in patients with neuro-
pathic pain (Table 2).

A binary logistic regression was performed to evalu-
ate the predictive factors for the development of neuro-
pathic pain in NTNC myelopathy. The following factors
were entered into the model: (1) age of myelopathy onset
> 40 year old, (2) sex, (3) etiology; idiopathic or non-
idiopathic, (4) initial EDSS score. The results showed

Figure 1

Recurrent transverse myelitis. (A) Sagittal T2 weighted image shows increased signal at T3-4 level. (B) Sagittal T2

weighted image after 2 years show recurrence of myelitis with extended lesion at C7-T10 level in the same patient.
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Table 2 Pain descriptors used in patients with myelopathy

Overall

patients Patient with

(n=48, neuropathic pain

multiple (n =16, multiple P-

choice) choice) value
Throbbing 29 10 0.783
Shooting 22 10 0.034
Stabbing 19 11 <0.001
Sharp 18 11 0.332
Cramping 16 8 0.332
Gnawing 37 15 0.204
Hot-burning 10 9 0.066
Aching 24 11 0.046
Heavy 34 11 0.231
Tender 24 9 0.055
Splitting 8 8 0.164
Exhausting 39 14 0.091
Sickening 7 7 0.183
Fearful 23 6 0.805
Punishing 10 6 0.273

that onset age under 40 and non-idiopathic etiology
were independent predictors of the occurrence of neuro-
pathic pain (Table 4). The Nagelkerke R? value was
0.383, suggesting a strong association between neuro-
pathic pain and the independent variables in the
regression analysis.

Both the SF-MPQ and LANSS scores showed signifi-
cant correlation with SF-36 scores adjusted by age, sex,
presence of DM, and current EDSS scores (r = —0.624,
P <0.0001 for SF-MPQ; r=-0.357, P=0.017 for
LANSS). However, SF-MPQ scores, which indicated
total pain, showed a higher correlation with SF-36
scores than the LANSS scores (Fig. 2).

Table 3 Pain characteristics in myelopathy

The characteristics of chronic pain after non-traumatic, non-compressive myelopathy

Discussion

Non-traumatic non-compressive (NTNC) myelopathy
accounts for 30-50% of spinal cord disorders.****
Chronic pain is a frequent complication in patients
with NTNC myelopathy.>** In earlier reports, the fre-
quency of chronic pain after non-traumatic SCI was
49.3-66.7%.>'* Long-standing neuropathic pain is con-
sidered one of the most challenging problems associated
NTNC myelopathy, but few studies reported on the fre-
quency of neuropathic pain in NTNC myelopathy.?®
Werhagen reported that 38% of patients with non-trau-
matic SCI suffer from neuropathic pain.”® In the present
study, 88.9% of patients reported chronic pain and one
third of cases had neuropathic features. The percentage
of overall pain was higher in our study than previous
report.”® We speculated that this result had several
causes. First, we evaluated only chronic pain. After
the acute stage of myelopathy, nociceptive pain due to
weakness, overuse, and spasticity increases naturally.
Second, because pain is a subjective symptom, it is dif-
ficult to objectify the existence of pain or measure its
severity. That might be the main reason why the
studies to date reported different frequencies of pain
after non-traumatic SCI. In our study, the proportion
of patients with neuropathic pain was similar to that
of a previous report.?® In NTNC myelopathy, unlike
traumatic SCI, there is no injury to or compression of
the structures surrounding the spinal cord. Therefore,
neuropathic pain could be more common than nocicep-
tive pain in NTNC myelopathy. However, the present
study revealed that 32 (67%) patients had non-neuro-
pathic pain. The plausible reason for this result is that

Non-neuropathic pain (LANSS < 12, n = 32) Neuropathic pain (LANSS > 12, n = 16) P-value

Mean age (SD) 49.8 +9.3 39.1 +125 0.002
Male, n (%) 20 (62.5) 7 (43.8) 0.177
DM, n (%) 6(18.8) 0 (0) 0.064
Etiology

Idiopathic, n (%) 25 (78.1) 11 (68.8) 0.408

NMO, n (%) 4 (12.5) 2(12.5)

MS, n (%) 0 (0) 2(12.5)

Infection, n (%) 3(9.4) 0(0)

Others, n (%) 0 (0) 1(6.3)
Initial EDSS, median (range) 3(0-9) 2.8 (1-8) 0.741
Current EDSS, median (range) 2.3 (0-7.5) 2.3 (0-7.5) 0.848
Length of lesion, median (range) 3.5 (1-24) 3.5 (1-17) 0.680
Onset to pain, median (range) 0 (0-5) 0 (0-9) 0.905
Median pain duration (range) 54 (3.5-160) 31 (5-166) 0.485
Median SF-MPQ (range) 8 (2-34) 17.5 (1-26) 0.004
Median SF-36 (range) 73 2(49.4-104.3) 70.5 (560.3-102.1) 0.101
Median HADS (range) 5 (1-29) 18.5 (2-29) 0.306

LANSS, Leeds assessment of neuropathic symptoms and signs; SD, standard deviation; DM, Diabetes mellitus; NMO, Neuromyelitis
optica; MS, Multiple sclerosis; CSF, Cerebrospinal fluid; SF-MPQ, short form McGill pain questionnaire; SF-36, short form 36; HADS,

Hospital anxiety depression scales
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Table 4 Predictive factors for occurrence of neuropathic pain

Variables OR (95% CI) P-value
Sex 2.899 (0.549-15.315) 0.210
Age < 40 16.596 (3.044-90.477) 0.001
Non-idiopathic etiology 2.126 (1.373-12.116) 0.049
Initial EDSS 0.909 (0.657-1.258) 0.565

patients with NTNC myelopathy are older than those
with traumatic SCL.>*® Even if we excluded patients
who experienced pain from other diseases, the elderly
would have more pain-causing problems such as arthri-
tis or muscle cramps. These factors could affect the
majority of our patients, who had NTNC myelopathy
with non-neuropathic pain.

In our study, patients with neuropathic pain showed
no difference in sex, myelopathy etiology, pain duration,
or the existence of diabetes compared to patients with
non-neuropathic pain. However, mean age was signifi-
cantly lower in these patients. In the one existing study
of neuropathic pain in NTNC myelopathy, women
reported neuropathic pain below the level of the lesion
more often (40%) than did men (13%). The prevalence
was particularly high (64%) for patients with malignant
spinal cord diseases. Age at spinal cord symptom onset,
complete /incomplete injury, and injury level had no sig-
nificant influence on the prevalence.”®

While many studies have shown that neuropathic pain
is a common and serious problem after myelopathy, the
understanding of the factors associated with its develop-
ment is limited. In the present study, several variables
were significantly related to the development of

The characteristics of chronic pain after non-traumatic, non-compressive myelopathy

neuropathic pain after the onset of myelopathy. First,
the age of patients in the neuropathic pain group was sig-
nificantly lower than that of the non-neuropathic group.
This is contrary to other studies in which older age has
been found as a predictor for persistent neuropathic
pain.?*?*3! Numerous studies have shown that increas-
ing age is a predictive factor for chronic pain following
surgery,”? illness,* or injury.** This may be due to age
related changes in endogenous pain control mechanisms
at the central level.*> *® In contrast, age and neuropathic
pain following SCI have not been found to be
related.'®***° Indeed, one study found that myelopa-
thy-related neuropathic pain was mainly observed in
patients aged between 30 and 39 years, but there was
no correlation with age and pain severity.*' A more sub-
stantial understanding of the mechanisms of neuropathic
pain in myelopathy is still elusive. Unlike other disease,
myelopathy leads to direct damage to the anatomical sub-
strates related to pain control. Thus, neuropathic pain can
occur through several different potential mechanisms.
For example, active recovery after spinal cord damage
in young patients can enhance neuroplasticity and thus
can induce severe neuropathic pain.****

With regard to age, binary logistic regression analysis
confirmed findings of the paired comparison analysis,
showing that onset age below 40 is an independent pre-
dictive factor for the development of neuropathic pain.
A recent study found a marked difference in the effec-
tiveness of diffuse noxious inhibitory control (DNIC)
between a group of healthy participants aged between
40 to 55 years old and a group of patients aged
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Figure 2 Relationship between quality of life and total pain score (A) and neuropathic pain score (B) after adjusted by age, sex, DM,
current EDSS score (r =-0.624, P < 0.0001 for SF-MPQ; r = -0.357, P = 0.017 for LANSS).
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between 20 and 35 years.*> DNIC, which is also referred
to as the bulbospinal endogenous pain control mechan-
ism, is one of the most understood descending inhibitory
pain mechanisms. It has been suggested that pain per-
ception and endogenous pain modulation function
decline by middle age and continue to deteriorate there-
after*> The present findings support this suggestion
because there was a significantly higher occurrence of
neuropathic pain in patients under the age of 40.

Besides age, non-idiopathic etiology was another sig-
nificant predictor for neuropathic pain. A previous
study reported that patients with a malignant etiology
of myelopathy experienced neuropathic pain more fre-
quently than other etiologic subgroups.*® Most studies,
however, failed to find a relationship between the etiology
of myelopathy and neuropathic pain.'**’ In the present
study, known etiology such as MS, NMO, or infection
was associated with a higher frequency of neuropathic
pain. Unfortunately, the reason for these results is pre-
sently unknown. We speculate that the expanded lesion
size and high recurrence rate of myelopathy with non-
idiopathic etiology could have influenced our results.

Myelopathy pain is intense and constant, aggravated
by various stimuli encountered during daily activities,
and interferes with quality of life beyond just limiting
motor functions. In one study, 70% of patients with
myelopathy reported that pain affected their life to a
great extent!' and in another report, more than 90%
of such patients stated that their pain interfered with
daily activities.*® Furthermore, numerous other studies
have found that the health related quality of life of
patients with neuropathic pain is worse than in those
with non-neuropathic pain.*>>° In this study, both SF-
MPQ and LANSS scores showed a significant corre-
lation with SF-36 scores after adjustment for age, sex,
presence of DM, and current EDSS score. In contrast
to previous studies, SF-MPQ scores exhibited a higher
correlation to SF-36 than LANSS scores. This may be
because nociceptive pain is the most common type of
pain during myelopathy, and secondly, a relatively low
number of patients were included in this study.

Pain is a significant problem in patients with NTNC
myelopathy and requires various therapies like pharma-
cotherapy, physical modalities, nerve blocks and behav-
ioral interventions. There have numerous studies about
the treatment of pain in SCI, and many drugs such as
opioid, nonsteroidal anti-inflammatory drugs, anti-
depressants, or antiepileptics have been found to be
effective in alleviating pain. Our patients are also
taking such medications to control their pain. But
many of them continued to experience mild to moderate
pain despite taking the prescribed medications.

A major limitation of this study is that we included
patients who visited our outpatients clinic regularly.
Therefore, the case series could be confounded by a
selection bias. Secondly, although we used the clinically
accepted division point for the definition of chronic
pain, a longer period of investigation on pain outcomes
may be warranted to determine if manifestations of pain
change over time. Thirdly, specific pain score tools for
evaluating neuropathic pain in myelopathy have not
been developed yet. The LANSS pain scale, however,
is usually used for assess the neuropathic pain by
various causes. Lastly, psychosocial variables pertinent
to the development and maintenance of chronic pain
were not fully examined. Various psycho-social differ-
ences such as catastrophizing, depression, or fear-
related cognition may account for chronic pain.’'*>?
Further studies about the relationship between these
issues and chronic pain may be needed.

In our study, the characteristics of chronic pain,
especially neuropathic pain, in NTNC myelopathy
were assessed and the predictive factors for development
of neuropathic pain were investigated. Almost patients
with NTNC myelopathy reported chronic pain and
younger age of myelopathy onset was related to the
development of neuropathic pain. A significant relation-
ship was also found between pain and quality of life.
These findings enhance the understanding of pain in
NTNC myelopathy and may contribute to the advance-
ment of research in this field as well as development of
proper treatment.
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