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There has been little research on pain in the acute phase of spinal cord injury (SCI) rehabilitation.
This study surveyed the pain experience and management strategies in such patients.
The subjects consisted of inpatients who were undergoing rehabilitation following their acute

injury, and were assessed regarding the presence and type of any pain upon admission to the
rehabilitation ward, and reviewed weekly during their stay. They were reassessed on reporting
any new pain. Pain intensity was recorded on a Visual Analogue Scale. The maximum intensity of
pain during admission was compared to that at discharge. All interventions directed at pain
management were documented. Patients were reviewed one year after discharge regarding current
pain experience.
Almost all of the patients (n=23; 96%) experienced pain at some stage during their inpatient

rehabilitation. Overall pain intensity for those patients with pain during inpatient admission
decreased by the time of discharge. At the one year review however, pain intensity tended towards
that seen on admission. The reasons for pain tending to increase after discharge were not
apparent.
Neuropathic and Myofascial Pain Syndrome (MPS) were the most common types of pain

experienced. A combination of pharmacological, interventional, physical and psychological
approaches were used in pain management. At one year review, neuropathic pain remained
common while MPS and orthopaedic pain had decreased.
Pain is a common and signi®cant problem for many SCI patients and is a challenge for the

treating team to manage.
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Introduction

Although pain is a recognised complication of spinal
cord injury (SCI), the major focus of studies has been
on either chronic pain1 ± 4 or war related SCI that
involved open spinal injuries.5 ± 7 The incidence of
chronic pain in these patients has been reported to be
between 18% and 94%. There has been little research
on pain in the acute phase of acute SCI.

One study conducted spot surveys on three
occasions, in two separate acute SCI units in
Australia and USA.8 The incidence of `signi®cant
pain' was estimated from the frequency of pain
complaints and medication use. No direct patient
contact was involved. Considerable variability existed
in the incidence of `signi®cant pain' (20% and 59%)
and the interval after onset of SCI (47% and 68%
respectively were more than 3 months after SCI).
Many of these patients had established chronic pain.

Another study evaluated pain in 40 SCI inpatients
using a self-rating pain measurement technique and

activity checklist.9 The authors found that 60%
reported `signi®cant pain' and decreased activity, and
25% used narcotic medications. In a comparison
group of 24 outpatients, only 16.6% had `signi®cant
pain' and decreased activity and only one patient
required narcotics.

Most previous studies concerning the management
of SCI pain have focused on one method or approach.
The use of transcutaneous electrical nerve stimulation
(TENS) for the treatment of musculoskeletal pain in
the acute setting has been reported.10 Dysasthetic pain
during acute SCI rehabilitation has been treated with a
combination of amitriptyline and carbamazepine.11

Another study considered diagnostic categories of
radicular, dea�erentation and musculoskeletal pain.3

Various combinations of amitriptyline, clonazepam,
nonsteroidal antiin¯ammatory drugs (NSAIDS), 5-
OH-tryptophane, TENS, spinal cord stimulation and
continuous intrathecal morphine infusion were used in
a step-wise progression and the outcomes reported.

Surgical management has also been described for
the treatment of chronic pain when conservative
methods are ine�ective.12 The results however, are
not conclusive and selection criteria are still being
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developed.13,14 A recent review has discussed medical,
physical and surgical approaches to the management
of chronic SCI pain.15

Psychological factors have been identi®ed as being
important in chronic SCI pain.16 It has been argued
that these factors have been largely ignored by
clinicians and researchers until recently.17

This study sought to de®ne the type and severity of
pain experienced by acute SCI inpatients during the
period of active rehabilitation, and document the
strategies used in the management of the pain
conditions encountered. The study group was then
surveyed a minimum of 12 months after discharge.

Methods

Patients sustaining an acute SCI were managed
according to the Austin and Repatriation Hospital
Spinal Injuries Unit Admissions Protocol. If required,
they were admitted to the intensive care unit. An
intravenous line was inserted for ¯uid, analgesics and
medications. A suprapubic catheter and nasogastric
tube were inserted, and calf stimulators applied.
Patients sustaining cervical spine injuries were initially
stabilised by head-tong traction before having defini-
tive orthopaedic management. All patients were
managed on ENGRIT electric turning beds (Engrit,
Melbourne, Australia) and given pressure relief turns.
As their medical condition stabilised patients were
transferred to the acute ward, and subsequently to the
rehabilitation unit to commence their formal rehabili-
tation program. The same medical sta� were involved
in the management of patients in both the acute
medical and rehabilitation wards.

Pain management in the acute setting included
intravenous morphine, sometimes using Patient Con-
trolled Analgesia. Oral morphine was used when
necessary. Psychological support was provided to assist
patients with adjustment to their injury and in pain
management. This support included the involvement of
the liaison psychiatry registrar attached to the Unit.

For a 6 month period from 31 January 1994, all
inpatients entering active rehabilitation after their
acute injury were followed by the principal author.
Patients were assessed regarding the presence and type
of pain within 48 h of transfer to the rehabilitation
ward. They were reviewed at least weekly during their
stay until discharge. Patients were reassessed upon
reporting of any new pain, or signi®cant increase in
existing pain. Patients were routinely reviewed by the
Unit in an outpatient clinic 1, 3, 6 and 12 months after
discharge.

A slide rule Visual Analogue Scale (VAS) was used
by patients to indicate their perceived pain intensity.
Some tetraplegic patients were unable to use adaptive
devices to position the slide marker in the position
that corresponded to their perceived pain intensity.
For these patients, the marker was positioned at no
pain and they verbally indicated how far it should be
moved.

Pain intensity was recorded at the time of transfer or
diagnosis of pain, when reassessed, and within 48 h prior
to discharge. The maximum VAS during each admission
(Admission MAX) was compared to that at discharge.

Neuropathic pain was diagnosed on the basis of the
pain quality; burning, stabbing, pins and needles or
numbness in nature; and located at or distal to the
level of paralysis.18

When diagnosing MPS, a broader application of the
usual diagnostic criteria19 was used. We included
patients who failed to demonstrate the typical pattern
of pain radiation associated with trigger point
stimulation, but met all other major criteria.

Orthopaedic pain was either secondary to fractures
sustained in the accident causing the SCI, or involved
orthopaedic sources of pain that developed after the
SCI.

All pain conditions detected in patients were
recorded. Patients were investigated where appropri-
ate to con®rm the diagnosis or exclude other
pathologies.

Pain management involved the patient and all
members of the treating team in an interdisciplinary
approach. This included medical, nursing, physiother-
apy, occupational therapy, clinical psychology and
psychiatric sta�. More conservative treatment ap-
proaches were used ®rst. A combination of pharma-
cological, physical, interventional and cognitive-
behavioural psychological approaches20,21 was used
to manage patients' pain. All pain management
strategies used were noted. No formal measurement
of strategy e�cacy was undertaken. The diagnosis of
pain category and management strategies used were
supervised by the Unit consultants.

Oral analgesics were used in pain management. In
patients with severe neuropathic pain not responding
to antidepressants and anticonvulsants, trials of
intravenous phentolamine and lignocaine were con-
ducted. If patients responded to either of these
infusions, a trial of oral Prazosin or Mexilitine was
given.22 ± 24

Physiotherapy, NSAIDs and dry needling were used
to treat MPS. Sympathetic ganglion nerve blocks were
used to treat pain associated with Complex Regional
Pain Syndrome Type II (CRPS II).

Patients were interviewed over the telephone
between 13 and 16 months after discharge. The
diagnostic category of any SCI related pain was
determined. They were asked to score the maximum
intensity of pain over the previous week between zero
and 10 and they were asked about their current pain
management strategies. See appendix.

Descriptive analysis was performed on the data.

Results

Patient characteristics
There were 22 (92%) males and 2 (8%) females
followed from admission to discharge. Most patients
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(n=22; 92%) were interviewed 1 year after discharge.
The average age was 41.2 years (range 15 to 76). The
average length of stay (LOS) on the acute ward before
transferring to the rehabilitation ward was 31 days
(range 12 to 76). The average LOS for inpatient
rehabilitation was 117 days (range 35 to 261). Most
injuries (n=19; 79%) resulted from trauma. Most
patients (n=15; 63%) had an incomplete SCI (ASIA
B, C or D). Tetraplegia was present in 54% of
patients, and 34% had a conus or cauda equina
lesion. Acute orthopaedic management involved open
reduction and internal ®xation, with or without bone
grafting in 12 patients. Non-operative management
using external stabilisation devices was used in seven
patients.

Pain experience
Neuropathic pain was the most common pain category
recorded during inpatient rehabilitation and its
incidence had decreased by discharge. By 1 year
review however, neuropathic pain had returned to the
inpatient frequency (Figure 1). Two patients had
complete resolution of neuropathic pain during their
inpatient rehabilitation. At 1 year review there were
another two patients whose neuropathic pain had fully
resolved. Four patients however, who had no
neuropathic pain during inpatient rehabilitation, had
this diagnosis at review.

During inpatient rehabilitation one patient with
neuropathic pain was found to have post-traumatic

syringomyelia on Magnetic Resonance Imaging and
subsequently had a shunt procedure performed. No
other patients with post-traumatic syringomyelia had
been detected by 1 year review. One patient developed
CRPS II during inpatient rehabilitation that contrib-
uted to a frozen shoulder. One patient with severe
neuropathic pain had his inpatient rehabilitation
program interrupted for 35 days because he required
transfer back to the acute ward for investigation and
management of his neuropathic pain.

MPS declined during inpatient rehabilitation and
this trend continued after discharge.

Orthopaedic pain was not common beyond early
inpatient rehabilitation. Of the patients with ortho-
paedic pain, three were due to associated fractures
incurred at the time of the SCI. At review, one patient
reported persisting pain at the fracture site. This was
not associated with neurological deterioration. During
rehabilitation one paraplegic patient developed
shoulder pain that was due to overuse. It was not
associated with MPS and settled with conservative
management. At 1 year review, a di�erent patient had
shoulder pain reportedly due to overuse. External
stabilisation devices were associated with pain in three
patients during inpatient rehabilitation. This pain was
severe (VAS=8.0) in only one case. In all of these
patients the pain was adequately managed by an
adjustment of the device in question and primary
analgesics. One patient developed painful hetero-
trophic ossi®cation during inpatient rehabilitation,
but this was not painful at review.

Figure 1 Pain conditions after SCI.
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No patient had pain that was due to radicular or
mechanical sources.

Only one patient (4%) reported no pain during
inpatient rehabilitation. There were ®ve patients (21%)
who reported being free of pain at discharge. At 1 year
review there were two patients (9%) who were pain
free.

All patients with pain during their inpatient
admission had a reduction in intensity by the time of
discharge. In patients with neuropathic pain, 79%
reported greater than 50% reduction in pain intensity.
In patients with MPS, 85% reported greater than 50%
reduction in pain intensity. By the 1 year review
however, pain intensity tended towards that seen
during admission and 32% of patients reported pain
of equal or greater intensity (Table 1). Although the
overall intensity of pain at discharge was less than the
maximum during admission, the intensity of pain was
highly variable as indicated by the wide range and high
standard deviation. This variability was also seen in the
one year review results. The same pattern of change in
pain intensity was seen with individual pain categories.

Of the patients reporting pain during inpatient
rehabilitation, 48% (n=23) had multiple pain condi-
tions. At 1 year review only 10% (n=20) of patients
with pain reported multiple pain conditions.

Pain management
Patients received a combination of pharmacological,
physical, interventional and psychological approaches
for pain management. The frequency of di�erent pain
management strategies is shown in Table 2. Primary
analgesics and co-analgesics were used in 91% of
patients with pain during inpatient rehabilitation. The
most common agents used were paracetamol and
combination preparations with codeine (63%), anti-
depressants (41%), vitamin B and thiamine (36%),

prazosin (32%) and anticonvulsants (32%). No patient
was receiving narcotic analgesics on admission to the
rehabilitation ward. Only one patient (5%) received
narcotics during inpatient rehabilitation, but was not
receiving them at discharge. TENS was used on eight
patients (36%) and ultrasound on seven patients
(32%). Dry needling was used in 59% of patients.
Overall, 74% of inpatients had more than one pain
management strategy used.

None of the patients surveyed at the 1 year review
voluntarily reported themselves to be using psycholo-
gical strategies to manage their pain. By further
speci®c questioning the author determined that these
strategies were being used by some patients. The exact
frequency was not assessable because of the limitations
of the telephone interview.

Discussion

The patient characteristics of this sample are typical of
many other SCI rehabilitation centres. The sample size
was small and this limited statistical analysis. For this
reason no results were given for the changes in pain
intensity for speci®c pain categories.

The measurement of pain in this study only
considered the patients' perception of their pain
intensity using the VAS. It is acknowledged that no
measures of the pain quality or objective aspects of the
pain experience were documented. The dynamic
process of adjustment and psychological state would
undoubtedly have in¯uenced pain perception in the
study group.

The VAS slide rule was used to measure pain in
patients during admission, while at the 1 year review
patients gave a verbal report of their perceived pain
intensity. This may not be a valid method for
comparing pain intensities. Patients were surveyed
over the telephone because 46% lived more than 200
kilometres from the hospital and logistical factors
would have made direct interview impractical. The 1
year review considered pain over the previous week.
This period of time was used because the impact of
pain on patients' would not be fully re¯ected by the
reporting of pain occurring only at the time of
questioning.

Neuropathic pain was the most common type of
pain, and the most di�cult to treat. There appeared to

Table 1 Summary of changes in pain intensity

Admission Discharge 1 Year Review

Average VAS
Standard Deviation
Range VAS

7.32
1.33
4 ± 9

2.74
2.04
0 ± 7

5.90
2.73
0 ± 9

Table 2 Pain management strategies

Primary Physical Interventional Psychological
analgesics co-Analgesics therapies therapies strategies

Admission
(n=22)

1 YR RV
(n=20)

68%

40%

59%

15%

36%

10%

64%

10%

59%

not assessable

Primary analgesics=paracetamol+codeine, NSAIDS, morphine. Co-analgesics=antidepressants, anticonvulsants, vitamin B12

and thiamine, prazosin, mexilitine. Physical therapies=TENS, Ultrasound. Interventional therapies=Dry needling, Sympathetic
ganglion block
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be a continuation of neuropathic pain as a signi®cant
problem for most SCI patients beyond the acute
phase. This is in contrast to the conclusion of other
investigators.25 Further research is needed into the use
of pharmacological agents, including intrathecal
delivery, in the management of neuropathic pain.

MPS may present di�erently in SCI patients.
Although the patients that we treated as MPS did
not meet all diagnostic criteria, many seemed to
respond to appropriate management strategies. Be-
cause of damaged neurological pathways in SCI
patients the pain radiation typically described in this
condition may not be seen. MPS was still a problem
for some patients at 1 year review. Factors such as
posture, immobility and overuse may contribute to
this situation.

An eclectic approach is required to treat pain after
SCI.15 Rehabilitation team members in SCI centres
need to adopt the same approach to pain management
as that used in chronic pain programs, even though
these patients do not exhibit the full range of psycho-
social symptoms and behavioural changes associated
with chronic pain syndromes. There are signi®cant
problems encountered in analysing the utility of
individual pain management techniques within the
context of an interdisciplinary team approach utilising
varying combinations of treatment strategies.

There may be a number of reasons for pain
intensity increasing after discharge. The increase may
not be real if the verbal report of pain intensity by
patients is not valid. The interaction of the treating
team with the patient may be a factor in patients'
reporting a decrease in pain intensity during their
inpatient admission. After discharge this interaction
decreases signi®cantly.

Psycho-social stresses are important factors in
chronic pain. These can increase in the ®rst year after
SCI and may contribute to the patients' pain. These
factors were not examined in this study. Patient use of
medications decreased by the 1 year review. This may
be a factor in the increase of pain. Alternatively, this
may re¯ect a failure of medications to exert a
therapeutic bene®t. The reasons for patients failing to
acknowledge their use of psychological strategies were
not apparent. The use of these techniques in SCI
outpatients needs further investigation.

Pain has an important impact on the quality of life
for SCI patients. If the pain experience can be
reduced, patient disability and quality of life can be
positively in¯uenced.

Conclusion

Pain is a common and signi®cant problem for most
acute SCI patients during their inpatient rehabilitation.
This is a challenge for both the patient and treating
team to manage. Utilising an interdisciplinary ap-
proach, and a variety of therapeutic interventions, it is
possible to reduce the pain experience to an acceptable
level for most of these patients by discharge.

At the 1 year review, pain intensity had signi®cantly
increased for most patients. The reasons for this
increase were not examined in this study and require
further investigation. Neuropathic pain is the most
persistent and di�cult type of pain to treat, and
further research is needed to determine the most
appropriate therapeutic interventions.
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Appendix

Telephone Interview
1 Have you had any pain in the past week caused by
your spinal cord injury?

2 At your last spinal outpatients review, to what were
you told this pain was due?

A brief description was obtained to con®rm the
category according to the classi®cation below. This
classi®cation was also used if the pain onset was
subsequent to the last review:
Neuropathic pain: Burning, stabbing, pins and
needles or numbness in nature and located at
or distal to the level of paralysis.

Myofascial pain: Aching pain in muscles exacer-
bated by ®rm pressure.

Orthopaedic pain: Pain in joint(s) or at previous
fracture sites.

3 On a scale of zero to ten, where zero is no pain at
all and ten the worst pain you have ever
experienced, what number would you put on the
maximum intensity of pain that you have experi-
enced in the past week?

4 What are you currently doing to manage your spinal
cord injury related pain?
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