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Rehabilitation Management of Neuropathic Pain after
Spinal Cord: recommendations for model systems of care
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Study design: Clinical practice guidelines.
Objectives: The project objectives were to develop the first Canadian recommendations on a model of care for the management
of at- and below-level neuropathic pain in people with spinal cord injury (SCI).
Setting: The guidelines are relevant for inpatient and outpatient SCI rehabilitation settings in Canada.
Methods: On the basis of a review of the Accreditation Canada standards, the Steering Committee developed questions to
guide the CanPainSCI Working Group when developing the recommendations. The Working Group agreed on recommendations through
a consensus process.
Results: The Working Group developed five recommendations for the organization of neuropathic pain rehabilitation care in people
with SCI.
Conclusions: The Working Group recommendations for a model of care for at- and below-level neuropathic pain after SCI should be
used to inform clinical practice.
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INTRODUCTION

An international panel of experts—the CanPainSCI Working Group
(WG)—was formed to develop the first Canadian Clinical Practice
Guidelines to inform the management of neuropathic pain (NP)
in people with spinal cord injury (SCI) in an inpatient and
outpatient rehabilitation setting. Using a consensus-based, modified
Grading of Recommendations Assessment, Development and
Evaluation (GRADE) approach, the CanPainSCI Working Group made
recommendations for three specific areas of management: screening
and diagnosis, treatment and model of care.1 This paper focuses on the
area of model systems of care for managing SCI-related NP.

What is a model of care?
At its most basic, a model of care is a method of health-care delivery.2

The overall goal of developing a model of care is to ensure that
patients’ needs are met throughout the course of their illness or
condition. Davidson and Elliott3 have proposed several essential
elements of models of care. A model of care should be evidence
based, address patient and health-care provider needs, incorporate
consultation with stakeholders (such as patients and clinicians) utilize
a multidisciplinary approach and outcomes evaluation, consider

optimal and equitable access and resource utilization, and include
appropriate and culturally sensitive interventions. A comprehensive
and systematic process is required to develop a model of care.4 This
process needs to facilitate both quality improvement and change
management, throughout the entire spectrum of planning, developing,
implementing, evaluating and assessing the sustainability of the model.
According to Spinal Cord Injury Rehabilitation Evidence, no inter-
nationally accepted definition or essential elements of SCI rehabilita-
tion has yet been formulated.5 In fact, the field of SCI rehabilitation
has been referred to as a ‘black box,’ whereby the lack of working
definitions and/or standardized guidelines has contributed to a lack of
cohesion of the field to more established domains of medicine.6

The need for a Canadian model system of care for SCI-related pain
Advances in SCI care in Canada include the development of
national standards for SCI rehabilitation services by Accreditation
Canada.7 Although these standards contain suggestions for developing
models of care for this patient population, none is specific to the
management of NP.
In Canada, the delivery of health care is not under the auspice of the

federal government. Rather, the individual provinces and territories
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establish their own models of care following the core standards of the
Canada Health Act.8 In Canada, differences in health system structures
and resources for care delivery, both across and within provinces,
complicate the development of a national model system to manage NP
after SCI. As a result, health-care policy may require changes to meet
the needs of patients with SCI-related NP, with an emphasis on
providing resources to support access to care in the community.
A recent environmental scan of the status of SCI rehabilitation in

Canada (N= 12 rehabilitation centers) found significant regional
differences, within and across provinces, in access to outpatient pain
management services, wait times for service and the use of guidelines
for NP treatment.9 Differences in NP identification and management
and the regional availability of resources highlight the need to use
standardized outcomes, implement current evidence and practice
guidelines, develop interdisciplinary pain management teams and
perform additional clinical research into effective pain management.
A variety of models of care exists for chronic pain in general.

The specialized issues of the SCI population, however, require a
delivery system specific to SCI-related NP to advance best practices
and provide optimal care. One model of care proposed in a French
clinical practice guideline for neuropathic pain after SCI suggests that
collaborations between physical medicine and rehabilitation specialists
managing SCI, and specialists managing pain, are essential.10

The appropriate extent and type of this collaboration depends on
the complexity of the patient’s pain presentation.
On the basis of the need for organizing the field of SCI-related NP,

the CanPainSCI WG led by a Steering Committee-initiated recom-
mendations for the management of pain post SCI. The lack of existing
models that are feasible for the Canadian SCI setting10 required a
process that would identify existing resources and expertize to develop
a national model system of care specific to NP after SCI rehabilitation.

Primary objective
Our aim is to develop recommendations for a national model system
of care specific to the management of NP after SCI rehabilitation,
which could guide the delivery of efficient and effective services to
meet the needs of patients with SCI-related NP.

MATERIALS AND METHODS

The Model of Care Working Group (MCWG) was formed using the
methodology described in the overview paper. The Steering Commit-
tee provided the MCWG with the following questions, based on a
literature search, to guide the formulation of recommendations: (1)
What is the optimal model for delivery of care for individuals with NP
after SCI? (2) What is the composition of the team for an inpatient or
outpatient rehabilitation setting? (3) When is it appropriate to release
the patient from specialized care?
The Steering Committee searched MEDLINE, PsycINFO, EMBASE

and CINHAL using the following search terms: models of care; health-
care delivery; spinal cord injury; and neuropathic pain. As published
data on models of care for SCI-related NP were lacking, the Steering
Committee examined gray literature, including Spinal Cord Injury
Research Evidence11 Accreditation Canada,8 working documents from
projects being conducted by group members and the Veterans Health
Administration Handbook.12 The MCWG met several times to discuss
the topic, draft the recommendations and reach consensus on them.
The full CanPainSCI WG then discussed, revised and voted on the
recommendations during the face-to-face meeting. Only those recom-
mendations receiving at least 75% agreement were adopted and are
included here. The MCWG added practical considerations to expand
upon the recommendations and support their implementation.

RESULTS

The MCWG developed five recommendations addressing the
delivery of care for SCI-related NP within a rehabilitation setting.
Considerations have been included with each recommendation to aid
implementation.

Recommendation 3.1
Delivery of care for neuropathic pain in people with spinal cord injury
should be (1) coordinated, (2) interprofessional, (3) timely, (4) patient
centered, (5) using a biopsychosocial framework and (6) evidence based.
Type of evidence: Expert opinion.

Considerations. Numerous factors affect the presentation of chronic
pain, including psychosocial and environmental factors.13 Conversely,
chronic pain can significantly affect function, mood and social
relationships. Therefore, management of chronic pain after SCI in
patients with complex presentations requires an interprofessional or
interdisciplinary team approach that incorporates medical, physical,
educational and cognitive-behavioral components. Communication
between health-care providers, between health-care providers and
administration, and between health-care providers and the patient is a
central tenet of coordination of care services.
A biopsychosocial framework should guide the structure of a

program and individual care plans. This model considers the interplay
between physiology, psychology and social factors on the pain
experience that affects NP outcomes for people with SCI.13

As proposed by Strauss et al.,14 evidence-based decisions are
essential to advancing practice, with priority given to SCI-specific
guidelines and studies.

Recommendation 3.2
A person with spinal cord injury and either (1) new onset or worsening
spinal cord injury-related neuropathic pain, and/or (2) ongoing pain that
is difficult to manage and/or (3) dissatisfaction with their current pain
management protocol should be screened and assessed by a clinician
with experience in managing people with spinal cord injury.
Type of evidence: Expert opinion.

Considerations. It is essential to involve clinicians with SCI experi-
ence when working with patients who have SCI-related NP, who
present with any of the conditions outlined in Recommendation 3.2. A
clinician with SCI experience can recommend relevant referrals,
assessments, investigations and treatment steps as appropriate. If
necessary, on the basis of the results of the assessment, then this
individual can act as a gatekeeper to team-based care for SCI-related
NP. If a diagnostic workup is required to determine the etiology or
triggers of NP after SCI, it is essential to involve the rehabilitation
medicine specialist to ensure that relevant conditions are considered
and appropriate investigations implemented.

Recommendation 3.3
Multidisciplinary care coordinated through a spinal cord injury
rehabilitation team is recommended when significant functional
impacts and/or significant psychological comorbidity factors resulting
from neuropathic pain need to be addressed. Further, a detailed plan
of care shared among health-care providers needs to be implemented
across primary, secondary and tertiary services.
Type of evidence: Expert opinion.

Considerations. It is important to recognize that pain management
strategies should also address the functional and psychological impacts
of pain, as current treatments may not eliminate pain or even reduce it
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effectively. As patients should expect to live with some degree
of pain and discomfort, it is essential that they learn to minimize
the impact of these symptoms on their daily life. Generally, delivery of
comprehensive care through an SCI rehabilitation team has been
shown to be central to improving SCI outcomes. Access to such a
team is therefore essential to managing complex functional impacts
and/or psychological comorbidity more effectively. Currently,
implementation of specialized treatments may require access to a
specialized pain clinic. Open communication and coordination
between pain specialists and the SCI specialist team is required.
Moving forward, we recommend that, given the unique needs of the
SCI population, these treatment options be available at SCI-specific
rehabilitation facilities.
As patient needs evolve, team members may change over time.15

The team approach to patient care can improve access to care, quality
of care and cost effectiveness. The team approach is effective in
increasing diagnostic accuracy and timeliness of treatment, which can
improve health outcomes and patient satisfaction while increasing
resource utilization efficiency and job satisfaction for clinicians.
In addition, the team approach can streamline communication
with patients and families. It is also important to consider the role
of telemedicine, e-consult and other forms of distance communication
to allow staff from specialized rehabilitation centers to continue to
provide oversight when travel is a barrier to optimal care delivery, such
as may occur for patients in rural areas.
The multidisciplinary team should develop a detailed and integrated

rehabilitation care plan that includes a focus on NP in alignment with
Accreditation Canada 2014 standards.7 Multidisciplinary care should
take a patient-centered, goal-directed, holistic and functional approach
to pain management that incorporates the caregiver and/or significant
other in the care plan. Members of the multidisciplinary team should
include the various rehabilitation disciplines such as physiatry,
physiotherapy, occupational therapy, psychology, social work, nursing
and other professionals as needed.

Recommendation 3.4
A person with neuropathic pain as a result of spinal cord injury should
be discharged from specialized care when three conditions are met: (1)
a stable plateau has been reached in pain severity and/or pain-related
functional status; (2) an ongoing plan linked to resources and provider
follow-up is in place; and (3) self-management techniques have been
taught.
Type of evidence: Expert opinion.

Considerations. The goal at discharge from specialized care should be
stable pain severity and optimized function relative to a person’s ongoing
pain severity. Complete alleviation of pain is not usually a realistic
outcome. A stable plateau may be considered to have been reached when
the care providers and the patient feel maximal gains have been reached,
given the available time and resources, in managing pain and its impact
on everyday functioning. Periodic reassessments by specialized care
providers may be appropriate after discharge to ensure stability of pain
management.
The discharge plan, which is part of the ongoing care plan for NP

management, must be available to the patient before discharge from
rehabilitation, and the patient must be educated about its elements.
The plan must also be provided to any postdischarge care providers at
discharge and especially to the provider assuming primary
management of the patient. Useful items to include in the discharge
plan, depending on the complexity of the case and the team members
involved in care, are current medication, a medication titration plan, a

plan for future pain management, nonpharmacologic treatment
modalities, scheduled ongoing rehabilitation visits, and suggestions
for the timing of follow-up and re-referral to rehabilitation. As much
as possible, a discharge plan should also remove barriers to accessing
services and identify appropriate community resources for each
patient. It is often possible to identify suitable resources by working
with partner organizations and allied services.
It is essential to integrate the principles of self-management into the

discharge plan and patient education, to support maintenance of a
patient’s function and stability of pain management after discharge.
Self-management interventions commonly involve psychoeducation to
develop or improve self-efficacy skills in goal setting, problem solving,
management of psychological consequences, medication management,
symptom management, social support and communication.16,17

Techniques should be (1) demonstrable or actionable by the patient,
(2) matched to the patient’s abilities and (3) linked to further
community support. The goal of self-management education is to
equip the patient to manage pain as independently as possible.

Recommendation 3.5
The spinal cord injury rehabilitation team should engage in contin-
uous quality improvement, including evaluation and feedback efforts
regarding their pain management practices based on patient outcomes.
Type of evidence: Expert opinion.

Considerations. Evaluation of practice supports accountability and
improvement. The subjective nature of pain and the challenging nature
of successful pain management make continuous quality improvement
critical to ensuring that patient needs continue to be met and that
resources are used appropriately. Essential elements of a quality
improvement program are process and outcome indicators to demon-
strate the status of practice change. Process indicators such as monitoring
measure implementation of a process by intent and by target. Outcome
indicators such as reduction in intensity of a patient’s pain over time
using the International Spinal Cord Injury Pain Basic Data Set element
on pain intensity measure change produced by practice activities.18

DISCUSSION

The recommendations within this section provide the essential
elements and principles of a model of care for the management of
at- and below-level NP after SCI. Although resources and health-care
systems may differ between sites, patient flow and principles of care
should be guided by these recommendations. The goal of these
recommendations is to ensure that the needs of the patient are met
while ensuring that resources are efficiently managed.
Although evidence for models of care for the management of SCI-

related NP is lacking, an extensive literature on models for care
organization for the management of chronic noncancer pain may
provide some insights.19,20 These models focus on multidisciplinary or
interdisciplinary care. The biopsychosocial model, which acknowledges
the impact of the interplay between physiology, psychology and
social factors on the pain experience, forms the basis of this care.19

Multidisciplinary and interdisciplinary care comprises patient
education, medical and behavioral therapy, and physical recondition-
ing, with a goal of rehabilitation, rather than cure, as cure is not often
possible.
Multidisciplinary care may not be appropriate for all patients with

SCI NP, but access to this type of care when needed is essential in this
population. People with SCI-related NP face specific issues that differ
from those with other chronic pain syndromes, which may further
complicate management. An SCI rehabilitation team should assess and
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address the functional impact of NP on activities of daily living when
necessary.
Numerous factors complicate the management of SCI-related NP,

including our incomplete understanding of SCI-related NP,21 the lack
of evidence for most treatments, including optimal treatment selection
and sequencing and combination therapy,22 the potential for the
development of treatment resistance23 and the need to consider the
biological and psychological contributors to NP. In addition, because
the goal of treatment is optimizing functional status despite residual
pain, team-based care and self-management education have an
important role in helping patients with SCI-related NP improve both
pain coping skills and functional adaptation.

CONCLUSION

Despite the lack of evidence for specific models of care, the
CanPainSCI WG felt that it was critical to develop guidelines
addressing principles of care delivery to guide the development of
models of care. Appropriate models of care to manage SCI-related NP
should ensure that patient needs are met, care is evidence based,
resources are efficiently managed, access to care is equitable, patients
are referred for multidisciplinary care and/or specialized assessment as
necessary and discharged from specialized care at an appropriate time,
and both adequate and appropriate resources are in place at discharge.
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