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Summary Diffuse burning dysesthetic sensations distal to the level of spinal injury are the most
common and disabling painful sequelae of traumatic spinal cord injury (SCI). In a cross-sectional study
of 19 SCI patients, clinical characteristics and results of 3 validated pain measurement instruments
(McGill Pain Questionnaire, Sternbach Pain Intensity and Zung Pain and Distress Scale) were used to
develop a profile of function-limiting dysesthetic pain sydrome (DPS). Compared to a cohort of 147
patients admitted to the Midwest Regional Spinal Cord Injury Care System during the time period of the
study, subjects were more likely to have paraplegia, incomplete sensory myelopathy, gunshot wounds to
the spine and non-surgical spinal stabilization. Most patients described the pain as ‘cutting,” ‘burning,’
‘piercing,’ ‘radiating’ and ‘tight.” The majority of patients located the pain internally and in the lower
extremities. Values obtained from 6 McGill Pain Questionnaire subscales, 2 Sternbach Pain Intensity
ratings and the Zung Pain and Distress index equalled or exceeded those reported for other pain
syndromes. Use of these validated pain measures resulted in a systematic comprehensive assessment of
function-limiting DPS following SCI.
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Introduction

Painful spontaneous sensations are frequent yet enigmatic sequelae of traumatic
spinal cord injury (SCI), with an estimated incidence of 11-94% [5,6,11,24,25,34,
35,37,49]. Although severe disabling pain is noted less often than mild incidental
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pain, many SCI patients report some interference with daily function secondary to
their discomfort [5,11,24,30,34,37,39]. A variety of classification systems has been
proposed [3,6,7,10,12,15,18,22,24,27,30,32,35,38)]. Most authors agree that the diffuse
dysesthetic pain which occurs distal to the level of spinal injury is the most common
of these syndromes [7,12,37,38].

A number of investigators have provided clinicians with descriptions of the
dysesthetic pain syndrome [3-7,10-12,15,18,22,27,32,37-39,41,47]. Based upon pa-
tient reports, common features have included unpleasant sensations of burning,
stinging or stabbing quality associated with disturbed sensibility. Pain occurs below
the level of spinal injury in a diffuse non-radicular pattern. Presentation usually
occurs within 1 year of injury. The influence of etiology, level and completeness of
spinal injury upon the development of DPS has been controversial. Many authors
have reported their experiences with pharmacologic, psychologic, physical and
surgical methods of treatment; response to these interventions has varied
[2.3.5,7,8,12-14,16,18,21,23-25.27,28,35-37,39,42,43,49]. Proposed mechanisms have
directed attention to central or spinal sites of origin [15,30], but more precise
information concerning pathogenesis has not yet been elucidated.

Limitations in the ability to quantify clinically significant characteristics of pain
have precluded adequate objective evaluation of DPS. The present study was
undertaken to systematically examine the disabling diffuse dysesthetic pain syn-
drome experienced by SCI patients. Use of clinical data and results obtained from 3
validated pain assessment instruments provided an objective profile of the quality
and magnitude of this pain syndrome.

Methods

Subjects

The study group consisted of spinal cord injury (SCI) patients who completed the
first phase of a randomized, double-blind, placebo-controlled study of a pharmaco-
logic agent, trazodone hydrochloride, for the treatment of function-limiting DPS.
Following orientation of attending physicians, house officers and members of the
nursing staff at the Rehabilitation Institute of Chicago (RIC), Northwestern Univer-
sity Medical School, Chicago, IL, patients were recruited for participation in this
research project. All potential subjects were referred to one of the physician-investi-
gators (E.R.), who then performed preliminary telephone screening evaluations.
Patients who met study criteria were invited to participate in the evaluation
protocol. All participants gave informed written consent. This study was approved
by the Institutional Review Board of Northwestern University Medical School,
Chicago, IL.

Only patients with traumatic myelopathy were studied. Exclusion criteria in-
cluded age less than 18 years, lack of fluency with the English language and history
of recent ethanol or substance abuse. All participants met the following criteria:

(1) A history of dysesthetic pain of at least 1 month duration, with initial onset
during the first post-injury year:
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(2) Failure to respond to conventional treatments, including therapeutic exercise,
physical modalities, non-prescription analgesic medications, non-steroidal anti-in-
flammatory agents or narcotics; and

(3) Pain-induced functional impairment, defined as the presence of one or more
of the following symptoms: (a) disturbance of sleep-wake cycle, (b) inability to
perform self-care activities, or (c) inability to fully comply with a therapeutic
exercise program.

Procedure

Each patient underwent a comprehensive interview in which the history of the
pain syndrome was reviewed in detail. Pertinent data included: age, sex, duration of
pain, etiology, level and completeness of injury, history of surgical spinal stabiliza-
tion, previous diagnostic evaluations, past treatment modalities and associated
medical conditions. A thorough neurologic and general physical examination was
performed on each patient. Determinations of motor and sensory levels and degree
of completeness of injury were made according to American Spinal Injury Associa-
tion criteria [1].

Following history and physical examination, each patient completed 3 validated
pain measurement instruments. These measures consisted of the following:

(1} McGill Pain Questionnaire (MPQ). The MPQ uses word descriptors to gener-
ate information concerning affective, sensory and evaluative aspects of pain. Three
types of measures are obtained from the MPQ: (a) the pain rating index (PRI) is
based upon the rank values of words selected from a 20-item inventory to describe
the sensory (PRI-S), affective (PRI-A), evaluative (PRI-E) and total (PRI-T) aspects
of pain; (b) the number of words chosen (NWC) from the same 20-category word
list is recorded; (c) the present pain intensity (PPI) is an indicator of the severity of
pain, on a scale from 1 to 5, experienced by the patient at the time of assessment.
The MPQ includes a series of questions concerning pain location, exacerbating
factors and methods of relief. Many authors [9,17,19,20,29,40,46] have reported the
MPQ to be a valid, reliable and useful instrument for pain assessment. In this study,
the MPQ was administered to each patient by an investigator or a trained research
assistant because interview format has been shown to enhance the sensitivity of the
MPQ subscales [26].

(2) Sternbach Pain Intensity (SPI). The SPI requires each patient to rank severity
of his or her pain on a numerical scale from 0 to 100. SPI defines 0 as no pain and
100 as pain so severe that the patient would commit suicide. In the present study,
patients were asked to provide a numerical rating of their pain for the day of
assessment (SPI-day) and for the week preceding evaluation (SPI-week). Sternbach
and co-workers [44,45] demonstrated the validity of this scale in neurogenic and
myofascial pain syndromes.

(3) Zung Pain and Distress Index (PAD). The PAD is a 20-item questionnaire
designed for self-administration. Each patient responds by indicating the extent to
which he or she agrees with statements describing mood and behavioral changes
associated with pain. Zung [50] demonstrated the PAD to be a robust measure of
pain and accompanying emotional distress.



42

Data analysis

The frequency distributions of pertinent patient characteristics were determined.
Important clinical parameters included: age, etiology, level and completeness of
spinal injury, history of surgical spinal stabilization, presence of spasticity, duration
of pain, previous diagnostic evaluations and past therapeutic regimens. These data
were compared to the frequency distributions of characteristics of all patients with
acute SCI admitted to the Midwest Regional Spinal Cord Injury Care System
(MRSCICS) of Northwestern University Medical School, Chicago, IL, between July
1, 1984 and June 30, 1985 [33]. These comparisons were felt to be justified because
findings of the National SCI Data Research Center [48] indicated that incidence
rates and clinical features of the MRSCICS patient group included in the present
investigation were similar to those of the general population of SCI patients in the
United States. During the study period, 147 patients were admitted to the MRSCICS
for initial care of acute SCI. Significant differences between certain characteristics
of the study group and those of the MRSCICS registry patients were determined
using a normal approximation of the binomial distribution to obtain confidence
intervals.

Means and standard errors of the means were calculated for each of the 6 MPQ
subscales, the 2 SPI ratings and the PAD index. The degree of association between
pain scales and 5 clinical characteristics (etiology, completeness and level of injury,
presence of spasticity and surgical stabilization) was determined using Student’s ¢
test. Simple linear regression analysis evaluated the relationship between pain
ratings and duration of symptoms. Evaluation of intercorrelations between MPQ
subscales, SPI ratings and the PAD index was also performed using simple linear
regression analysis. Statistical analyses were performed utilizing the Michigan
Interactive Data Analysis System (MIDAS) of the University of Michigan Com-
puter Center.

Results

Fatient characteristics

Nineteen patients with disabling dysesthetic pain syndrome (DPS) were evaluated.
Mean age was 36.6 years with a range between 25 and 69 years. Seventeen (50%)
were male. Three (16%) patients were quadriplegic. Of the 19 subjects, five (26%)
sustained complete injuries. Spasticity was noted in eight (42%). Etiologies of injury,
in descending order of frequency, were: gunshot wounds (52.6%); falls (21.1%); road
traffic accidents (10.5%); sporting accidents (5.3%); and other causes (10.5%). Six
(34%) patients underwent surgical stabilization of the spine. At the time of evalua-
tion, duration of symptoms averaged (mean + standard error of mean) 46.8 +10.2
months. Significant differences betweecen the frequency distributions of certain
clinical characteristics and those of the MRSCICS patient cohort were identified.
Patients with DPS were more likely to have: paraplegia (P < 0.01), incomplete
sensory myelopathy (P < 0.05) and SCI resulting from gunshot wounds (P < 0.01).
Study participants were less likely to have undergone surgical spinal stabilization
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TABLE 1
PATIENT CHARACTERISTICS

Item DPS patients MRSCICS patients Significance
Number 19 147
Quadriplegic 158% 54.4% P <0.01
Complete sensory 26.3% 48.6% P <005
Surgical stabilization 33.6% 66.4% P <001
Etiology
Gunshot wound 52.6% 157% P <001
Falls 21.1% 27.2%
Road traffic accidents 10.5% 32.7%
Other 105% 12.9%
Sports incidents 53% 11.6%
Age (mean) 36.6 years 32.0 years
Duration of pain (mean) 46.8 +£10.2 months
Spasticity present 42%

(P < 0.01) than their MRSCICS counterparts. These data are summarized in Table
L.

Previous diagnostic and therapeutic management

Most patients underwent at least one diagnostic procedure to evaluate the pain
syndrome prior to entry into the study. These included: electromyography (42%),
plain radiography (42%), myelography (21%), computed spine tomography (21%),
diagnostic peripheral nerve block (21%), contrast radiographic studies of the gastro-
intestinal tract (16%) and radionuclide bone scanning (11%). None of these studies
demonstrated abnormal findings other than those attributable to sequelae of trau-
matic SCL

All patients had been previously treated with a variety of pharmacologic and
non-pharmacologic interventions. Eight (42%) patients reported use of a transcuta-
neous nerve stimulator. Two (10.5%) were given biofeedback training and one (5%)
received acupuncture treatment. Nine (47%) patients had previously been treated
with aspirin or acetaminophen, but only three (16%) had received non-steroidal
anti-inflammatory agents. The majority (74%) of patients had taken narcotics for
their pain. Neuroleptic medications were used by three (16%) and tricyclic antide-
pressant medications by ten (53%; amitriptyline=9, doxepin=1). Four (21%)
patients were given a trial of phenytoin and three (16%) had used carbamazepine.
Only one (5%) patient received a therapeutic peripheral nerve block and two (10.5%)
underwent surgical implantation of an epidural stimulator. None of these interven-
tions resulted in consistent or lasting relief.

Pain assessment
The words most frequently chosen from the MPQ list were: ‘cutting’ (63%),
‘burning’ (58%), ‘piercing’ (47%), ‘radiating’ (47%), ‘tight’ (37%), ‘cruel’ (37%) and
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TABLE H
PAIN MEASURES OF DPS PATIENTS

Item Mean SEM.
PRI-T 329 23
PRI-S 237 1.7
PRI-A 7.1 1.0
PRI-E 2.6 0.3
PPI 21 0.2
NWC 134 1.0
SPl-day 60.6 5.4
SPI-week 70.5 4.2

PAD 59.6 28

‘nagging’ (37%). Of this list, sensory components of pain were represented by 4
words, affective components by 2 words and evaluative components by 1 word.
Sixteen (84%) of the patients described the pain as ‘internal’ and three (16%)
described it as ‘mixed internal and external.’ All pain sensations were distal to the
level of spinal injury. The most common locations were: lower extremities (84%),
posterior trunk (63%), anterior trunk (42%) and upper extremities (16%; 100% of the
quadriplegic patients).

Values of the 6 MPQ subscales, 2 SPI scores and PAD index are listed in Table
I1. There were no significant relationships between each of the 9 pain measures and
each of 5 clinical characteristics, including paraplegia, completeness of injury,
presence of spasticity, gunshot wound etiology and surgical spinal stabilization.
Simple linear regression analysis failed to demonstrate a significant correlation
between the pain scales and duration of symptoms.

TABLE 111
LINEAR REGRESSION ANALYSIS OF DPS PATIENT PAIN MEASURES (R?)

PRI-T PRI-S PRI-A PRI-E PPI NWC SPi-day SPI-week

PRI-T - - - - - - - -
PRI-S NS - - - - - - -
PRI-A 0.369 ° N.S. - - - - - -
PRI-E N.S. N.S. N.S. - - - - -
PPl N.S. N.S. NS, N.S. - - - -
NWC 0.783 ¢ N.S. 0.296 # N.5. N.S. - - -
SPI-day N.S. N.S. N.S. NS NS. NS - -
SPl-week N.S. N.S. N.S. N.S. N.S. N.S. 0,750 ¢ -
PAD N.S. N.S. N.S. N.S. N.S. 0.230° N.S. N.S.
N.S. = not significant.

&P <0.05.

b p <001

¢ P <0001



45

Table III demonstrates intercorrelations between each of the pain scales using
simple linear regression analysis. A strong correlation between PRI-T and NWC
was noted (P <0.001). NWC accounted for 81% of the variance in PRI-T. Corre-
lations were also noted of PRI-A with PRI-T (P < 0.01) and of PRI-A with NWC
(P <0.05). There was a strong relationship between the Sternbach Pain Intensity
ratings evaluated for the day of assessment (SPI-day) and for the week prior to
assessment (SPI-week) (P < 0.001). A correlation was noted between PAD index
and NWC (P <0.05). No other significant intercorrelations between pain scales
were observed.

Discussion

The incidence of pain following traumatic SCI ranges between 11 and 94%
[5,6,11,24,25,34,35,37,49]. Davis and Martin [11] studied 471 patients with SCI, over
90% of whom complained of diffuse burning pains. Similar figures were found by
Bors [4], Botterell et al. {5] and Pollack et al. [38]. Munro [34] minimized the clinical
importance of pain in SCL. Burke [6] reported that the incidence of pain following
SCI differed according to treatment center. Reports of degree of pain-induced
functional decrement among SCI patients vary. It is generally agreed that 10-33%
of patients require medical or surgical intervention because of the severity of their
pain [5,11,24,34,37,39]. Indeed, one survey {37] revealed that one-fourth, of selected
patients would trade neurologic recovery, continence or sexual function for pain
relief.

Many of these studies are limited by a lack of discrimination between pain
syndrome types. A number of categories and descriptions of SCI pain have been
reported [3,6,7,10,12,15,18,22,24,27,30,32,35,38]. Burke [6] classified pain into 3
types: localized (radicular), visceral and diffuse (causalgia). The most recent schema
was developed by Donovan et al. [15], who included the following categories: cauda
equina (radicular), visceral, mechanical (myofascial), psychic and spinal cord (dys-
esthetic). Patients in the present investigation complained of diffuse causalgia or
dysesthetic sensations distal to the level of spinal injury.

The purpose of this study was to objectively evaluate characteristics and pain
descriptions of a group of traumatic SCI patients suffering from function-limiting
dysesthetic pain syndrome (DPS). Adherence to strict inclusion criteria provided a
homogeneous sample to study. The majority of patients had incomplete sensory
injuries, were paraplegic and were gunshot wound victims. Most did not undergo
surgical spinal stabilization. In contrast, Burke’s findings {6] suggested that surgical
stabilization was associated with an increased incidence of pain, but that etiology
exerted no influence upon the development of the pain syndrome. Richards et al.
[41] demonstrated that the frequency of pain was independent of level, etiology and
surgical treatment. Additional conflicting descriptions of clinical characteristics
associated with an increased incidence of pain in SCI patients were reported by
Botterell et al. [5], Davis and Martin {11] and Waisbrod et al. [47]. Results of these
studies differ from the findings of the present investigation, and from each other, in
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part. because of failure to distinguish between DPS and other types of painful
sequelae of SCI,

In this study, evaluation of MPQ pain descriptions indicated that nearly all
patients chose 1 or more of 5 words (cutting, burning, piercing, radiating, tight).
These descriptions were similar to those selected by the patients of Waisbrod et al.
[47]. Sixteen patients described the pain as ‘internal’ and three felt that the pain was
of *mixed internal and external’ quality. All patients complained of dysesthesias
distal to the level of spinal injury; 84% had lower extremity pain. These findings
confirm that this patient sample described a homogeneous pain experience.

Use of the MPQ provided quantification of sensory, affective and evaluative
components of pain in this group of patients with DPS. Values of MPQ subscales
generated by this sample equaled or exceeded scores reported by patients with other
pain syndromes, including menses, arthritis, cancer, phantom limb, toothache and
childbirth {19,20,29,31]. Intercorrelations between 3 MPQ scores suggested that
most of the variance in the total pain rating index (PRI-T) was a result of the
number of words chosen (NWC) and the affective pain rating index (PRI-A). A
robust correlation between SPI-day and SPl-week suggested intrinsic stability of
reported pain intensity. It may be argued that this stability resulted from insensitiv-
ity of the instrument to changes in perceived pain. However, Sternbach and
co-workers [44,45] demonstrated that the SPI measures small changes in pain
intensity following surgical treatment of pain patients. Lack of significant relation-
ships between SPI scores and MPQ subscales in the present investigation reflects the
unidimensional nature of the SPL. Results of the Zung PAD index correlated with
NWC of the MPQ. However, PAD scores demonstrated no relationships with other
pain measures. In particular, the lack of association between PAD scores and PRI-A
values was surprising because both tests ostensibly measure similar affective char-
acteristics. This may indicate that the Zung Pain and Distress Scale measures
variables in addition to pain quality, intensity and affective components.

Limitations in the applicability of these results to a large population of traumatic
SCT patients with DPS are related to selection bias. The study group consisted of
patients who met criteria for inclusion in a drug trial for the treatment of
function-limiting dysesthetic pain syndrome. A small number of patients were not
evaluated because of refusal to participate or inability to obtain transportation. In
addition, results of the study cannot be extended to those traumatic SCI patients
with DPS who do not have functional compromise as a result of their pain.

This investigation represents the first attempt to comprehensively and systemati-
cally describe the function-limiting dysesthetic pain syndrome following traumatic
myelopathy. Patients with this syndrome are more likely to have incomplete sensory
lesions, paraplegia, gunshot wounds to the spine and histories of non-surgical spinal
stabilization. A variety of pharmacologic and non-pharmacologic treatments were
used by this group without success. Pain quality and intensity, as measured by a
number of established instruments, equaled or exceeded these previously reported
for several other pain syndromes. It is clear that this syndrome has a profound
impact upon the quality of life in a small but clinically significant group of SCI
patients.
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