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ABSTRACT: Nerve transfer surgery for patients with nerve and spinal cord injuries can result in dramatic functional improvements. As
a result, interdisciplinary complex nerve injury programs (CNIPs) have been established in many Canadian centers, providing
electrodiagnostic and surgical consultations in a single encounter. We sought to determine which allied health care services are
included in Canadian CNIPs, at the 3rd Annual Canadian Peripheral Nerve Symposium. Twenty CNIPs responded to a brief survey and
reported access as follows: occupational therapy= 60%, physiotherapy= 40%, social work = 20%, and mental health = 10%. Access to
allied health services is variable in CNIPs across Canada, possibly resulting in heterogeneity in patient care.

RÉSUMÉ : Accéder au Canada à des services de soins de santé connexes dans le cadre de programmes complexes de prise en charge de lésions
aux nerfs. Les interventions chirurgicales de transfert des nerfs peuvent, dans le cas de patients victimes de lésions aux nerfs et à la moelle épinière,
entraîner des améliorations spectaculaires sur le plan fonctionnel. En conséquence, des programmes interdisciplinaires ciblant ce type de lésions ont été
mis sur pied dans de nombreux établissements de santé du Canada. Ces derniers offrent alors des tests électro-diagnostiques et des consultations
chirurgicales lors d’une seule rencontre. Lors du troisième Symposium annuel canadien portant sur les nerfs périphériques, nous avons donc cherché à
identifier les services de soins de santé connexes qui sont inclus dans ces programmes canadiens. Au total, les représentants de 20 programmes de ce type
ont répondu à un bref sondage et ont signalé l’accès aux services suivants : ergothérapie (60 %), physiothérapie (40 %), travail social (20 %) et santé
mentale (10 %). À l’échelle canadienne, l’accès à de tels services est en somme variable selon ces programmes, ce qui sous-tend vraisemblablement une
hétérogénéité des soins offerts aux patients.
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Nerve transfer surgery (NT), involving coaptation of a donor
nerve from a functionally redundant muscle group to a paralyzed
recipient muscle group, can result in dramatic improvements in
muscle strength in patients with upper limb paralysis, secondary to
peripheral nerve injuries, spinal cord injuries, and immune-medi-
ated plexopathies.1 Interdisciplinary complex nerve injury pro-
grams (CNIPs) have recently established at many Canadian centers
in response to this paradigm shift in treatment, allowing for
electrodiagnostic studies, surgical and rehabilitation planning dur-
ing a single patient encounter.2 The significant care needs of
patients presenting to CNIPs also warrant the inclusion of non-
physician professionals into the interdisciplinary team, including
occupational therapists (OT), physiotherapists (PT), mental health
clinicians (e.g., clinical psychologist; mental health clinician
(MHC)), and social workers (SW). Interdisciplinary care has been
shown to improve mortality and morbidity in other neurological
conditions,3,4 so it is important to identify the current breadth of
allied health services offered through CNIPs. The purpose of this
study was to survey Canadian CNIPs to establish access to allied
health services within individual centers, in order to identify gaps
in access and regional disparities.

Our survey study was undertaken during the 3rd Annual Cana-
dian Peripheral Nerve Symposium (November 15, 2019, London,

ON). Meeting delegates were invited to complete a brief survey
regarding access to allied health services at their respective CNIPs.
CNIPs were not identified a priori; therefore, participants were
asked to include the name/location of their clinic. Participation was
voluntary. Participants were provided with a list of health profes-
sions as follows: OT, PT, MHC, and SW. Participants were asked to
state whether these services are represented in their clinic, the total
number of professionals within each discipline, and whether access
is full time or part time. Clinics from large academic centers that
were not represented at the meeting were separately contacted by
one of the study authors to determine access to allied health.
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Twenty programs responded to the survey (13 adult academic
centers, 3 pediatric academic centers, 3 regional/community pro-
grams, and 1 provincial worker’s compensation board). The
geographic representation of respondents is presented in Figure 1.
Program responses regarding access to each allied health profes-
sion are presented in Figure 2. Allotment of access was dichoto-
mous, in the sense that a program was deemed to have access to a
service, regardless of whether it is available full or part time. OT
was the most frequently reported allied health service available in
60% of programs; however, respondents noted variable access to

OT, with a range of 0.125 (% full-time equivalents) – 3 full-time
OTs. PT (available at 40% of the program) was accessible within a
range of 0.125 (% full-time equivalents) – 2 full-time PTs. Eight
programs (40%) described no access to allied health services. One
program described access to all health services listed on the survey.

The results of this survey study demonstrate that Canadian
CNIPs have variable, and overall, limited access to allied health
services. The results highlight the potential for regional disparity in
patient access to interdisciplinary care. Interdisciplinary clinics are
defined as “a group of health care professionals who have cogni-
tive and procedural expertise in different areas of care delivery and
can efficiently manage complex medical conditions.”5 The benefits
of interdisciplinary clinics on mortality and morbidity outcomes in
other neurological conditions are well established.3,4

Given these known benefits, the results of our study are surpris-
ing. Access to allied health services is limited in many CNIPs and
not available at all in others. This constitutes a significant gap in care
for complex nerve injury patients. Outcomes for other surgical
interventions such as tendon transfer, nerve grafting, and nerve
repair are also likely dependent on access to allied health services.
Therefore, the implications of limited and/or variable access to these
services have broader implications beyond NT.

Patients presenting to CNIPs have diverse needs. Among the
most important aspects is access to rehabilitation. Even before
surgery is offered, it is crucial to maintain range of motion to
prevent contractures and manage edema and pain. Outcomes after
nerve transfer are dependent on intensive rehabilitation to promote

Figure 1: Geographic representation of survey respondents. It should be noted that multiple complex nerve injury programs
exist in Toronto and Hamilton, Ontario, Canada.
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Figure 2: Number of clinics with access to specific allied health care
services. A total of 20 clinics responded to the survey.
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“donor activation.”1 In nerve transfer, a nerve or fascicle from a
relatively redundant muscle group is co-apted to a denervated
recipient nerve, to restore muscle strength. This requires that the
initial function of the donor nerve be “repurposed” for a new
action, which in turn requires substantial cortical remodeling. In
the early stages of rehabilitation, the recipient muscle may only be
activated with concomitant activation of the donor muscle.6

Learning how to activate the recipient muscle independent of the
donor muscle action may take months to years. The complexity of
this movement sequence underscores the importance of intensive
supervised rehabilitation, in both the pre- and post-operative
period. The results of our study suggest that access to supervised
rehabilitation by a qualified OT or PT is limited. Only 60% and
40% of the programs reported access to OT and PT, respectively
(although it should be noted that 8/20 programs reported access to
bothOT and PT and that 8/20 programs reported access to neither).
This is concerning, considering the importance of supervised
rehabilitation to outcomes after surgery. It should be further noted
that, of the programs reporting access to OT and PT, there was a
range of weekly access from just over ½ day per week to multiple
OTs/PTs in a single clinic. Therefore, even if supervised rehabili-
tation is available, it may not be provided at the optimal frequency
and intensity.

Along with the loss of sensorimotor function associated with a
complex nerve injury, it is becoming increasingly recognized that
other secondary complications may influence patient outcomes,
including depression and pain.7,8 The prevalence of depression and
anxiety and in patients with brachial plexus injuries is reported to
be as high as 38% and 42%, respectively.7 Pain is also highly
prevalent in patients with brachial plexus injuries, reportedly as
high as 69%.8 MHCs (e.g., psychiatrist or clinical psychologist)
would be well suited to mitigate these secondary complications.
However, only a single CNIP reported access to MHC, suggesting
that these secondary complications could be undertreated.

Finally, loss of pre-morbid vocation following severe nerve
injury may be as high as 50%.9 In this regard, it would be helpful
to have access to SW or other disability advocate to optimize
disability benefits and resources. Only 12% of programs reported
access to SW in their clinics.

Nerve injuries disproportionately affect younger, working-
aged individuals.10 The economic burden of complex nerve
injuries has not been examined in Canada, but US data indicate
that the indirect lifetime economic impact of brachial plexus
injuries is ~$800K per patient.10 Suboptimal rehabilitation could
influence health economic indices such as return to employment
and cost of future care. We speculate that systematic inclusion of
allied health services in Canadian CNIPs would positively influ-
ence economic indices, but this would require a Canadian-based
health economic analysis of complex nerve injuries.

This study constitutes a preliminary investigation regarding
access to allied health services for complex nerve injury
patients and therefore has several limitations. First, although
many programs were represented in the survey, our results may
not encompass the experience of all programs that exist in
Canada (i.e., it includes only those who were represented at the
symposium and large regional academic colleagues who are
widely known, but were not represented at the meeting).
Second, while our results highlight limited resources for allied
health services at many CNIPs, they do not address the reasons

underlying limited resource allocation, which could potentially
include size of clinic catchment area, duration of clinic exis-
tence, availability of expertise, and variability in health au-
thority funding. A separate in-depth analysis is required to
further understand the reasons for the observed variability.
Third, patients experiencing limb paralysis in Canada may
have access to allied health services through other means
(e.g., third-party insurance and worker’s compensation), and
this was not reflected in the survey. A future study would
examine the experiences of individual patients enrolled in
CNIPs to obtain a more comprehensive illustration of access
to allied health. Last, out study did not capture the intensity
and duration of therapy follow-up in individual patients, within
each center. As the post-operative rehabilitation needs of each
patient are significant and lengthy (e.g., some patients require
1–2 years of follow-up with therapy), it is possible that despite
access to therapy, individual patients may be receiving inade-
quate intensity and length of follow-up. It is probable that
building expertise among general therapists in the community
setting would address this potential gap, but this requires a
separate and more detailed assessment of therapy intensity
within individual centers.

Interdisciplinary clinics are known to improve outcomes. For
patients presenting to Canadian CNIPs, care may be enhanced by
access to allied health care services to optimize rehabilitation
and mitigate secondary complications. Our results demonstrate
regional disparity in access to these services and limited access
overall. These results will be valuable in advocating for further
resources to provide comprehensive clinical services for patients
with complex nerve injuries. Questions about rehabilitation
intensity and length of follow-up still remain and require future
study to further address optimal resource availability within
individual centers.
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