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Abstract Background A Pediatric Epilepsy Program was instituted in Manitoba in 2016. This
report seeks to describe changes in the management of pediatric epilepsy patients in
Manitoba since the inception of this Program, to provide an early analysis of local
outcomes, and to present a framework for further program development.
Methods Data was collected for patients treated both before and after inception of
the Program. Caregivers completed questionnaires on quality of life and program
satisfaction. An online database was created to capture demographic information,
seizure and quality of life outcomes, and caregiver satisfaction ratings. Descriptive
statistics were used to summarize the results.
Results Prior to commencement of the Program, 16 patients underwent vagal nerve
stimulator (VNS) insertion. At last follow-up, 6.25% of patients achieved Engel class I
outcome, 75% achieved class III outcome, and 18.75% were classified as class IV.
Following inception of the Program, 11 patients underwent resective procedures and 3
underwent VNS insertions. At last follow-up, 78.6% of patients achieved Engel class I
outcome, 14.3% achieved class III outcome, and 7.1% were classified as class IV. Since
inception of the Program, the average Quality of Life in Childhood Epilepsy Question-
naire-55 score measuring patient quality of life was (59.7� 23.2)/100. The average
Care-Related Quality of Life-7D score measuring caregiver quality of life was
(78.3�18.6)/100. Caregiver satisfaction had an average rating of (9.4�0.8)/10.
Conclusion Access to epilepsy surgery has significantly improved for children in
Manitoba and has led to favorable, early multidimensional outcomes. Structural
organization, funding, and multidisciplinary engagement are necessary for program
sustainability and growth.
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Background

Epilepsy is a neurological condition characterized by recur-
rent and persistent seizures. In North America, it is estimated
that 1 in 26 people will develop epilepsy in their lifetime.1–3

In the province of Manitoba, with a population of approxi-
mately 1.37 million, the prevalence of epilepsy is estimated
to be upwards of 50,000 patients. Epilepsy is associated with
accidental trauma, heightened morbidity and/or mortality,
negative side effects from antiepileptic drugs (AEDs), and
emotional, psychological, and social stressors. The cumula-
tive effects of unimpeded seizures can disrupt cognitive and
behavioral development, with significant health-related and
socioeconomic costs at the personal, familial, and societal
levels.4–6

Of newly diagnosed patients with epilepsy, nearly half
(i.e., 47%) will attain seizure freedom with just one AED.7

Another 13% of patients are estimated to achieve seizure
freedom with the addition of a second medication. Beyond
this, an effect of diminishing returns is established, with only
4% benefiting from the addition of a third agent. Thus, for
patients with “medically refractory epilepsy,” (i.e., approxi-
mately one-third of epilepsy patients), epilepsy surgery
offers the only chance at improved seizure control and/or
seizure freedom. This has led to recommendations by the
International League Against Epilepsy (ILAE) supporting
earlier referrals for epilepsy surgery.8 Achieving seizure
freedom earlier and at younger ages can have positive
impacts on cognition, development, social integration, and
mental health, leading to improved quality of life.9–11

InCanada, access toAEDs, tools forcomprehensivework-up,
and access to epilepsy surgery all remain inconsistent from
province to province. Certain subgroups of children face
disproportionately large barriers in access to epilepsy
surgery,12 and geographic location seems to impact a child’s
chances of surgical candidacy and seizure freedom, as there
maybesignificant variability inpractice patternsandavailable
technologies.13 InManitoba, in an effort to discern the state of
clinician knowledge toward the management of epilepsy, a
qualitative survey was previously delivered to primary care
and specialist physicians across a spectrum of disciplines.14

Notably, only 33.3% of respondents had heard of the ILAE
guidelines, with 56.5% unaware of invasive electroencephalo-
gram (EEG) techniques to study the condition. Note that 78.7%
of respondents understood a role for epilepsy surgery, but
11.1% were unaware of surgical therapies beyond vagal nerve
stimulation.14 These results highlighted a concerning gap in
epilepsy knowledge and awareness toward the condition as
well as the need for increased epilepsy-focused resources
(including epilepsy surgery) in the province.

In this context, a coordinated effort led to the creation of a
formalized Pediatric Epilepsy Program in 2016, bolstered by
recruitment of dedicated epilepsy-focused specialists in
neurosurgery and neurology, and dedicated participation
from a neuropsychologist. On the back of private donations
graciously received through the Children’s Hospital Founda-
tion, the Winnipeg Children’s Hospital completed eventual
construction of a two-bed Pediatric EpilepsyMonitoringUnit

(PEMU) in late 2017. A bimonthly multidisciplinary Refrac-
tory Epilepsy Conference was instated, with participation
from specialists in neurology, neurosurgery, neuroradiology,
neuropsychology, nuclear medicine, and neuropathology.
These developments have bolstered the organized referral,
review, and treatment of pediatric patients with medically
intractable epilepsy from Manitoba, Nunavut, and North-
Western Ontario.

Here, we report an early quality-focused review charac-
terizing the management of children undergoing evaluation
for epilepsy in Manitoba, including quantifying surgical wait
times from time of diagnosis, types of surgeries being
offered, clinical outcomes of pediatric patients who have
undergone epilepsy surgery, assessment of the quality of life
of patients and their caregivers receiving care, and caregiver
satisfaction with the Pediatric Epilepsy Program.

Methods

A retrospective chart review was undertaken of all pediatric
patients who had previously undergone epilepsy surgery at
the Children’s Hospital in Winnipeg between 1997 and 2016,
prior to the start of the formalized Pediatric Epilepsy Program
in 2016. This patient cohort served as a historical control for
seizureoutcomesofpediatric epilepsysurgerypatients, allow-
ing forcomparisons tobemadewithpatients treated following
inception of the new program in 2016. A secure electronic
database was created using REDCap software (Vanderbilt
University). This was used to prospectively capture and record
the demographics and outcomes of new, incoming patients
(between 3 and 20 years of age) assessed through the program
and undergoing epilepsy surgery, with at least a 3-month
follow-upperiod. Datafields collected in the REDCapdatabase
are shown in ►Supplementary Appendix A (available in the
online version). Patients who underwent previous epilepsy
surgery performed elsewhere (i.e., outside Manitoba) were
excluded from this study. All patients and their families were
consented in accordance with the study protocol, which was
approved by the Bannatyne Campus Research Ethics Board at
the University of Manitoba.

With respect toprimaryoutcomemeasures, seizure frequency
and number of AEDs were preoperatively recorded for each
patientandatseveralpostoperativeintervals(3months,6months,
and at last follow-up). Surveys were conducted to document
quality of life metrics and caregiver satisfaction using validated
tools drawn from the literature, as described herein. Patient
quality of lifewas assessed using the “Qualityof Life in Childhood
Epilepsy Questionnaire” (QOLCE-55) which assesses parent-
reported health-related quality of life of children with epilepsy
between 4 and 18 years of age (►Supplementary Appendix B,
available in theonlineversion).15–17This tool takesapproximately
12 to 14minutes to complete, and evaluates functioning in four
domains: cognitive, emotional, social, and physical.

Impact of caregiving on caregiver quality of life was
assessed using the “Care-Related Quality of Life” instrument
(CarerQol-7D). This tool assesses the burden of care as per five
established negative dimensions (i.e., relational challenges,
mental health concerns, difficulties combining daily activities
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with care tasks, financial problems, and physical limitations)
and two positive dimensions (i.e., fulfillment from caregiving
and social/family support) associated with providing care
(►Supplementary Appendix C, available in the online ver-
sion). Utility scores have been developed for each dimension;
possible scores range from 0 to 100, with higher scores
denoting reduced caregiver burden.18 The CarerQol-7D tool
alsomeasures overall caregiver happiness on a scale of 0 to 10,
with 10 being a state of complete happiness.19

Similarly, caregiver satisfaction was quantified at the onset
of the newly developed Pediatric Epilepsy Program. Ygge and
Arnetz20developedaparent versionofanexistingadultpatient
satisfaction questionnaire that measures satisfaction based on
the following parameters: information about the illness, infor-
mation about routines, accessibility, medical treatment, care
processes, staff attitudes, participation, and staff work envi-
ronment. Caregiver satisfaction was therefore assessed in our
populationusing this instrument (►Supplementary Appendix

D, available in the online version), which has been found to
demonstrate satisfactory internal content and construct valid-
ity, as well as internal reliability.20

Where able, aggregated data was analyzed and presented
using standard descriptive statistics. Demographic, clinical,
and outcome-related numerical data were summarized
using means, standard deviations, and ranges. Categorical
variables were presented as frequencies and percentages.

Results

Demographics
Detailed demographics for two patient groups treated either
prior to, or following, inception of the Pediatric Epilepsy
Program are presented in►Table 1. Prior to 2016, 16 children
(9 females; 7males) underwent epilepsy surgery inManitoba.
Etiologies of epilepsy for these patients were heterogeneous,
ranging frommetabolic to structural causes. Seizure frequency
ranged from 60 seizures per day to clusters of seizures every
2 weeks. Eleven out of 16 patients (68.75%) experienced
multiple seizures per day. The average number of AEDs per
patient was 3�1. With regards to type of procedure, all
patients in this cohort underwent insertion of a vagal nerve
stimulator (VNS) for medically refractory epilepsy. The mean
age at surgery was 9.7�3.5 years, and the mean time to
surgery from seizure onset was 5.5�2.9 years (range 2–11
years). Therewere no complications documented as related to
the effects of surgical intervention.

Following inception of the Pediatric Epilepsy Program in
2016 and completion of a new PEMU in 2017, 14 children
(6 females; 8 males) underwent work-up and referral for
epilepsysurgery.Theetiologyofepilepsy inthis cohort included
low-grade epileptogenic tumors (5 patients, 35.71%), cortical
dysplasia (2 patients, 14.29%), and a host of other diverse
pathologies (summarized in ►Table 1). For this cohort of

Table 1 Demographic information for pediatric epilepsy patients treated prior to (pre-2016), and following inception of a Pediatric
Epilepsy Program and Epilepsy Monitoring Unit in Manitoba (2017 onwards)

Prior to 2016 After inception of a formalized
Pediatric Epilepsy Program and EMU
(2017 and onwards)

n (M:F) 16 (7:9) 14 (8:6)

# of AEDs at time of surgery 3�1 2� 1

Mean age at surgery (y) 9.7�3.5 11.2�5.1

Mean time to surgery from
seizure onset (y)

5.5�2.9 5.5� 3.0

Etiology of epilepsy Pachygyria (2)
Gray matter heterotopia (1)
Cortical dysplasia (1)
Ceroid lipofuscinosis (1)
Trauma (1)
Lissencephaly (1)
Perinatal stroke (1)
Aicardi-Goutieres syndrome (1)
Dravet syndrome (1)
Mosaic trisomy 13 (1)
Q10 deletion syndrome (1)
Unknown (4)

Low grade tumor (5)
Cortical dysplasia (2)
Mesial temporal sclerosis (1)
Cavernoma (1)
Arachnoid cyst (1)
Trauma (1)
West syndrome (1)
Unknown (2)

Surgery type Vagal nerve stimulator insertion (16) Anterior temporal lobectomy and
amygdalohippocampectomy (5)
Hemispherectomy (1)
Frontal lobectomy (1)
Nontemporal tumor resection (2)
Cavernoma resection (1)
Arachnoid cyst resection (1)
Vagal nerve stimulator insertion (3)

Abbreviations: AED, antiepileptic drug; EMU, epilepsy monitoring unit.
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patients, seizurefrequencyvaried fromgreater than100perday
to clusters of seizures every 2 months. Six out of 14 patients
(42.86%) experienced multiple seizures per day. The average
number of AEDs per patient was 2�1. The types of epilepsy
surgery performed in this cohort included: standard anterior
temporal lobectomy and amygdalohippocampectomy
(5 patients, 35.7.1%), hemispherectomy (1 patient, 7.14%),
frontal lobectomy (1 patient, 7.14%), nontemporal tumor resec-
tion (2 patients, 14.29%), cavernoma resection (1 patient,
7.14%), arachnoidcyst fenestration/marsupialization (1patient,
7.14%), and VNS insertion (3 patients, 21.43%). Themean age at
surgerywas11.2�5.1years, andthemeantimetosurgery from
seizure onset was 5.5�3.0 years (range 4months–10 years). A
perioperative complication developed in 1 patient (7.14%),who
experienced transient right-hand weakness following a left
frontal lesionectomy; this deficit fully resolvedwithin 1month.
The average length of hospital stay for these patients was
4.64�3.30 days; all patients were discharged home.

Primary Outcomes
The comparative results of two patient cohorts undergoing
epilepsy surgery prior to, and following, inception of the new
Pediatric Epilepsy Program are shown in ►Fig. 1. Of the 16
patients who had surgery prior to 2016, follow-up ranged
from 1 to 5 years. At last follow-up, 1 patient (6.25%) was
seizure-free (Engel class I), 12 patients (75%) had a worth-
while improvement in seizures (Engel class III), and 3
patients (12.5%) experienced no worthwhile improvement

in seizures (Engel class IV). All patients remained on AEDs at
last follow-up. In the cohort of 14 patients undergoing
epilepsy surgery through the new Pediatric Epilepsy
Program and PEMU (2017 onwards), follow-up ranged
from 3 to 12 months. At last follow-up, 11 patients (78.6%)
were seizure-free (Engel class I), 2 patients (14.3%) had
worthwhile improvement with at least a 50% reduction in
seizure burden (Engel class III), and 1 patient (7.1%) had no
worthwhile improvement (Engel class IV) following VNS
placement. One patient (7.1%) was weaned off his AEDs by
the last follow-up visit.

Patient Quality of Life Metrics
For the cohort of patients treated following inception of the
new Pediatric Epilepsy Program and PEMU (2017 onwards),
we sought to establish quality of life metrics, to serve as a
historical control for futurestudies assessingquality initiatives
of this program. Notably, 11 out of 14 patient caregivers
(78.6%) completed the QOLCE-55 as a surrogate measure of
patient quality of life. Two patients were excluded due to age,
and one caregiver did not complete the questionnaire. The
average composite QOLCE-55 score was (59.69�23.22)/100,
with higher scores in emotional ([69.38�16.69]/100) and
social functioning ([66.56�29.83]/100). The lowest score
was related to cognitive functioning ([51.05�32.42]/100).
Of interest, scores were higher in patients about to undergo
resective/disconnective surgery (i.e., lobectomy, hemispherec-
tomy, lesionectomy, etc.) ([63.70�22.29]/100), as compared

Fig. 1 Seizure outcome at last follow-up for pediatric patients treated with epilepsy surgery prior to (blue columns) and following (orange
columns) inception of a Pediatric Epilepsy Program and Epilepsy Monitoring Unit. The introduction of a full complement of epilepsy surgical
procedures led to a demonstrable improvement in seizure outcomes, with increased numbers of patients attaining seizure freedom (Engel class I
outcomes).
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with those scheduled for nonresective surgery (i.e., VNS
insertion) ([49.00�26.85]/100)—however, this result was
not found to be statistically significant (p¼0.5).

Caregiver Quality of Life and Satisfaction Metrics
In the same cohort of pediatric patients treated since forma-
tion of the Pediatric Epilepsy Program, caregiver quality of life
and satisfaction surveys were conducted to establish a histor-
ical control for future comparative studies assessing the
efficacy of the program. Of note, 100% of caregivers completed
the CarerQol-7D survey, used as a surrogate measure of
caregiver quality of life. The average composite CarerQol-7D
score was (78.31�18.64)/100. Scores were similar between
patients scheduled for resective/disconnective surgery
([78.21�16.46]/100) and nonresective surgery (i.e., VNS
insertion) ([78.73�31.30]/100), with no significant differen-
ces noted. The average global happiness score for the caregiver
cohort was (7.23�1.68)/10. Additionally, 12 caregivers out of
14 (85.7%) completed the Parent Questionnaire, which was
used as a marker of caregiver satisfaction. In the cohort of
pediatric patients undergoing evaluation and treatment
through the newly implemented Pediatric Epilepsy Program,
caregiver satisfaction received an average score of
(9.38�0.77)/10,with thehighest subcategory scoresobserved
in staff attitudes ([96.18�8.23]/100) and participation
([92.36�10.93]/100). The lowest subcategory score was in
staff work environment ([70.00�23.20]/100). Intermediate
subcategory scoreswere also captured as follows: Information
– illness (mean [91.67�13.30]/100); Information – routines
(mean [86.81�15.67]/100); Accessibility (mean [86.11�
17.81]/100); Medical treatment (mean [90.28 þ/� 12.73]/
100); and Caring process (mean [90.63�11.11]/100).

Discussion

Epilepsy surgery can significantly decrease seizure burden in
medically intractable patients, with seizure-free success rates
reported as high as 70% or more in the literature.21 Given that
epilepsy impacts the health and quality of life of patients (and
their caregivers), earlier referral for screening and consider-
ation of epilepsy surgery is now recommended.22,23 For
patients in underserved regions, wait times for out-of-prov-
ince referrals inCanada canbe lengthy (measured inmonths to
years), with concomitant personal, familial, and societal costs,
in addition to the ever-looming risk of epilepsy-related
morbidity and mortality (including “sudden unexplained
death in epilepsy,” or SUDEP24,25). In this context, following
theestablishmentofa formalPediatricEpilepsyProgramat the
Winnipeg Children’s Hospital in 2016 and completion of a
PEMU in late 2017, we sought to capture an early snapshot of
the program’s impact on patient care in Manitoba.

Based on the early experiences reported herein, the mean
time to surgery from seizure onset for pediatric epilepsy
patients in Manitoba remained relatively stable, from
5.5�2.9 years (range 2–11 years) in the pre-Program era
as compared with 5.5�3.0 years (range 4 months–10 years)
once the Program was underway. Apart from vagal nerve
simulator insertion procedures, the Program introduced a

full complement of epilepsy surgical procedures, affording
patients and their families the opportunity to be treated
locally within the province. The early impact of these pro-
cedureswas assessed, such that at last follow-up, satisfactory
seizure outcomes were achieved as evidenced by an
increased number of patients attaining complete seizure
freedom (78.6% vs. the earlier pre-Program cohort of
patients, 6.25%, achieving Engel Class I outcomes). These
dramatic improvements in seizure outcomes are consistent
with reported surgical results published from higher volume
centers in North America and Europe.8,26–28

Patient quality of life scores assessed at the onset of the
Pediatric Epilepsy Program included an overallmeanQOLCE-
55 score of 57.69%, which is also consistent with other
reported values in the literature, typically ranging from 30
to 60% preoperatively and 30 to 80% postoperatively.19,29–31

Similarly, the mean CarerQol-7D score of 78.31 and mean
global happiness score of 7.23 reported for our caregiver
cohort, serving as a surrogatemeasure of caregiver quality of
life, is concordant with other CarerQol-7D scores in the
literature. The latter are seen to range from 70 to 80, with
global happiness scores ranging from6 to 8 among caregivers
of epilepsy patients, as well as other (mixed) caregiver
cohorts.19,32 Overall, our preliminary results highlight the
positive effects of introducing a formal pediatric epilepsy
surgery program in Manitoba, setting an early cornerstone
for subsequent data collection as the Program evolves.

Program Development—Lessons Learned and Future
Directions
Importantly, in underdeveloped regions, there is a clinical
and societal impetus to develop multidisciplinary programs,
bolstered by requisite infrastructure and equipment, to
introduce a defined standard of care for patients with
epilepsy. This is particularly important for patient popula-
tions who lack access to such programs in Canada, and for
whom out-of-province referrals are not feasible due to
patient factors, cost, and/or geographic disparity, among
other limitations. Experiences with epilepsy program devel-
opment have rarely been published, aside from those in
developing countries or severe low-resource settings, hence
the value of our report herein. High complexity health care
such as that required to deliver epilepsy surgery demands a
dedicated multidisciplinary team that not only includes
physicians and nurses, but also buy-in from hospital leader-
ship andgovernment. Innovative solutions are often required
to overcome limitations in equipment and facilities, as has
been reported elsewhere.33 In this context, in terms of
“lessons learned,” we briefly review several fundamental
tenets necessary for the continued growth and sustainability
of the Pediatric Epilepsy Program in Manitoba, focusing on
the themes of structural organization, funding, multidisci-
plinary engagement, and ancillary support.

First, structural organization is necessary from the onset,
referring to the acquisition and retention of key human and
physical resources. The Pediatric Epilepsy Program at the
Winnipeg Children’s Hospital was conceived out of targeted
recruitment of an epilepsy-focused neurosurgeon and two
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pediatric epileptologists, receiving support from leadership
to make this a high priority in the region’s health care
agenda. The formation of the PEMU in late 2017 was the
result of a collaborative, multidisciplinary planning effort
encompassing numerous stakeholders across various medi-
cal specialities, nursing representatives, EEG technicians, site
leads, hospital leadership, and government. It was impera-
tive for these diverse components to come together toward
pursuit of a common goal—to provide better care for pediat-
ric patients with epilepsy in the province. A longitudinal
database is also necessary to monitor each patient’s progres-
sion through the system, and essential to allow multiple
providers tomonitor patient progress and long-term surgical
outcomes.

Second, funding is awell-recognized component of program
development that is essential to permit proper structural
organization and continued growth. Local epilepsy success
stories, academic credibility, research efforts, fundraising ini-
tiatives, and public education highlighting the importance of
medical and surgical care for epilepsy, have all been helpful in
attractingprivatedonationsandgovernment funding, the latter
being imperative to any further expansion of the Program.13 In
general, fiscal responsibility andmanagement of these funds is
paramount to the longitudinal health and sustainability of such
complex programs, not just in the procurement of one-time
capital costs, but in securing operating funds to run the
program. It is imperative that this process receive coordinated
oversight from hospital leadership, foundations, and commit-
ted government officials, alike.

Additionally, both multidisciplinary engagement and
ancillary support aremandatory in the conception, formation,
and establishment of an epilepsy surgery program. Competent
nursing staff, EEG technicians, physician specialists, physical
and occupational therapists, nutritionists, and social workers
are just some examples of the diversity of staff and expertise
required to deliver a sustainable and comprehensive epilepsy
program. A regular bimonthly Epilepsy Conference has been
effective in providing an avenue for interdisciplinary discus-
sion, team building, and collaboration focusing on patient
management and program development issues. Frequent
interaction with site leads, hospital leadership, hospital foun-
dations, and government further bolster the health of the
program, allowing for strategic and consistent planning to
expand on a provincial scale.

Of relevance, Kolb’s adult learning cycle for experiential
learningmay be applied to the development of surgical educa-
tion programs (►Fig. 2).13 This cycle integrates four key
components: experience, assessment, goals, and change.
According to this framework, the multidisciplinary epilepsy
program described herein experienced the initial stages of
program development, as manifested through the early “expe-
rience” of treating a small cohort of pediatric epilepsy patients
and reporting on their seizure outcomes. In addition to this
preliminary experience, an early “assessment” of multidimen-
sional clinical outcomes and patient/caregiver metrics was
undertaken. Moving forward, in accordance with Kolb’s cycle,
the next step will be to set formal goals which include: (1)
Increased patient and referring physician awareness about the

program; (2) streamlining the path from early referral to
epilepsy work-up and surgical management; (3) introduction
of invasive EEGmethods for treating complex epilepsy; and (4)
bolstering financial support for the program, including secur-
ing operating costs for program sustainability. As per the last
step of Kolb’s cycle, changes may then be introduced on the
basis of ongoing data capture and iterative evaluation, to
improve overall performance and complete the cycle.

Limitations
Primary limitations to evaluating pediatric epilepsy surgery
outcomes in this cohort relate to the small sample size and
short duration of follow-up, the majority of which is
accounted for by the very early stages of the Program which
also coincided with the clinical upheaval incurred by the
COVID-19 pandemic in early 2020. Moreover, although

Fig. 2 Simplistic diagrammatic representation of the requisite
elements necessary to develop and sustain a multidisciplinary epi-
lepsy program. Please note Kolb’s learning cycle (bottom), comprised
of the fundamental elements required to drive educational program
development, namely experience, assessment, goals, and change.
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evaluating outcome measures as early as 6 months postsur-
geryor later is ideal to capture lasting postsurgical outcomes,
the data presented herein is important to begin collecting,
serving as proof-of-concept for future studies examining the
later downstream effects of the Program.

Despite offering awider varietyof surgical procedures since
the implementation of the program and opening of the PEMU,
the time from epilepsy diagnosis to surgery remained stable.
This relatively long wait time (5.5 years) may be due to a
varietyofcontributing factors, oneofwhich likely relates to the
infant stage of the program. Depending on the complexity of
patient pathology, some patients require a lengthier preoper-
ative work-up and/or a higher number of investigations prior
to surgery. Certain preoperative investigations such asmagne-
toencephalography and invasive EEG monitoring are also
unavailable in Manitoba; as such, patients requiring these
investigations must rely on lengthy out-of-province referrals
to other Canadianprovinces (borderingonmonths toyears). In
addition, delayed referrals to the Program, perhaps owing to
lack of clinician knowledge or awareness about epilepsy
surgeryor even theProgram itself, aswell as variableoperative
wait times, may also be contributing factors. Increased advo-
cacy for epilepsy patients and enhanced exposure of the
program among the general pediatric (and adult) community
through presentations, medical conferences, local literature,
and social media, among other sources, are anticipated to
further improve awareness for the Program.

Finally, given the small sample sizes reported, it was not
feasible to compute statistical analyses on factors that may
influence seizure and quality of life outcomes. Nevertheless,
by starting a database at the earliest stages of program
inception, it is hoped that such analytical metrics shall be
pursued in the future. This process will be conditional on
increased data capture relying on increased volumes of
patients and possibly multicenter collaborations.

Conclusion

Experiences with epilepsy program development are infre-
quently reported in the literature. With the formation of a
formal Pediatric Epilepsy Program at theWinnipeg Children’s
Hospital in 2016, followed by construction of a PEMU in late
2017, access to epilepsy surgery has dramatically improved for
childrenwith refractory epilepsy in the province of Manitoba.
TheProgramoffers awidevarietyof proceduresnot previously
available, and has been underway for nearly 3 years, with
satisfactory seizure outcomes and safe postoperative results. A
formalized clinical database has been established to capture
the early experiencewith the Program, and favorablemultidi-
mensional outcomes have been surveyed, including clinical
outcomes, patient and caregiver quality of life metrics, and
caregiver satisfaction. Although the Program is in its early
stages (notablyalsocoincidingwith theCOVID-19pandemic in
early 2020), these results are important tocaptureand serve as
a historical control for future comparisons, as the Program
continues to evolve. Ultimately, these early findings may also
permit better informed counseling of patients and families
with respect to epilepsy care in Manitoba.

Our experience has led to important lessons learned as
they relate to multidisciplinary program development in
underserved regions. Specifically, we highlight the need for
structural organization, funding, multidisciplinary engage-
ment, and ancillary support to secure program sustainability
and expansion. A longitudinal research database is necessary
for continuous quality assessment and iterative improve-
ment. These steps will serve to bolster future program
development and growth of the Pediatric Epilepsy Program,
to provide improved clinical care for patients with medically
refractory epilepsy in the region served.
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