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Abstract
Objective: To qualitatively explore the approach of pediatric epilepsy providers when counseling regarding surgical options for
epilepsy, presenting risks and benefits of surgery, overcoming resistance to surgery, and fostering shared decision making with
patients and families. Methods: We conducted in-depth interviews with 11 academic clinicians (5- neurologists, 5- epileptologists,
1- neurosurgeon) from a Level 4 pediatric epilepsy center to explore how physicians communicate and pursue surgical decision-
making. Results: A blended inductive-deductive analysis revealed three key themes (with subthemes) of presurgical discussions:
(1) Candidate selection and initial discussion about epilepsy surgery (neurologists compared to epileptologists, the timing of the
discussion, reluctant families) (2) Detailed individualized counseling about epilepsy surgery (shared decision-making [enablers and
barriers] and risk-benefit analysis [balancing risks and benefits, statistical benefit estimation, discussion about SUDEP, prognostica-
tion about cognitive and behavioral outcomes, risks of surgery]) (3) Tools to improve decision-making (educational interventions for
patients and families and provider- and organization-specific interventions). Significance: Presurgical discussions lack uniformity
among physicians who treat epilepsy. Despite general interest in collaborative decision-making, experts raised concern about
lack of exposure to communication training and clinical tools for optimizing decision-making, a high number of families who do
not feel equipped to share the decision making leaving the decision-making entirely to the physician, and paucity of practical
resources for individualized risk-benefit counseling. Clinical practice guidelines should be developed to reduce existing practice var-
iations in presurgical counseling. Further consensus is needed about when and how to initiate the conversation about epilepsy sur-
gery, essential components of the discussion, and the utility of various tools to improve the utilization of epilepsy surgery.
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Introduction
Epilepsy surgery is the most effective available treatment to
eliminate or reduce seizure burden, decrease mortality rate,
and improve quality of life in appropriately selected people
living with drug-resistant epilepsy (DRE).1–3 Despite accumu-
lating evidence for the benefits of surgery, people living with
epilepsy (PWE) often fail to receive this care.4,5 According to
one study, only approximately a quarter of Americans with
DRE were evaluated in a comprehensive epilepsy center, and
only about 1.5% to 3% of epilepsy surgery candidates ulti-
mately underwent surgery.6 Further, the small percentage of
PWE who ultimately undergo epilepsy surgery experience
extended delays with substantial variability.7,8 This unfortunate
treatment gap in epilepsy surgery is secondary to a broad range
of issues, including patients’ and families’ fear, anxiety, and
misconceptions regarding epilepsy surgery - grounded in indi-
vidual, family, and socioeconomic factors and further
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exacerbated by communication barriers with physicians.9

Decision-making in epilepsy surgery involving children is
further complicated as the primary decision-makers are caregiv-
ers and not the patients.10 Many studies explored patient values
that guide surgical decision-making, but a patient’s decision to
pursue epilepsy surgery is closely dependent on their physi-
cians’ knowledge, attitude, and perception about surgical treat-
ment.11–28

Understanding physician-patient communication about epi-
lepsy surgery- a central and critical factor toward increasing
surgery utilization- can be complex, as patients with DRE
receive care from a wide range of health care professionals,
including neurologists, epileptologists, and neurosurgeons.
Physicians’ role in epilepsy surgery decision-making has not
been adequately explored, and only a limited number of
studies utilizing survey instruments report physician-specific
barriers, which include identifying patients with DRE and refer-
ring promptly to a higher level of care, selecting appropriate
candidates for surgery, discussing risks and benefits of
various surgical options, and providing individualized counsel-
ing.29–36 As a result, we have a limited understanding regarding
physicians’ approach to discussing surgical options for epi-
lepsy, engaging patients and families in a complex conversation
about surgical treatment, presenting risks and benefits of
surgery, and fostering shared-decision making. Additionally,
existing studies have not explored complex decision-making
challenges physicians encounter when developing active col-
laboration with patients and families to arrive at the best treat-
ment option, including epilepsy surgery, and none have
qualitatively assessed differential perspectives of providers of
the same specialty regarding epilepsy surgery.

To gain a deeper and refined version of physicians’ current
counseling approach during the presurgical discussion regard-
ing epilepsy surgery and understand the physicians’ perspec-
tives behind the differential approaches to epilepsy surgery,
we conducted detailed qualitative semi-structured interviews
among physicians (neurologists, epileptologists, and a neuro-
surgeon) from a National Association of Epilepsy Centers
Level 4 epilepsy center.

Methods
Design
We conducted qualitative semi-structured interviews for an
in-depth assessment of the perspectives of physicians (regularly
involved in the care of children with epilepsy) regarding presur-
gical discussion with patients and families.37–39 The University
of Arkansas Medical Sciences (UAMS)IRB approved this study
(Ref IRB 261387).

Setting
Physicians from the Arkansas Children’s Hospital’s (UAMS
College of Medicine faculty members) comprehensive epilepsy
center were selected for the study. The Arkansas Children’s
Hospital is the only pediatric healthcare system in Arkansas
and a Level 4 epilepsy center.

Sample
We utilized purposive sampling with an aim for the diversity of
the study population regarding experience managing children

Table 1. Characteristics of Physicians.

Neurologist
Epileptologist and epilepsy
surgeon

Gender
Female 2 2
Male 3 4
Age

<30 years- 0 <30 years- 0
30-40 years-3 30-40 years-1
40-50 years-1 40-50 years-2
50-60 years-1 50-60 years-2
>60 years-0 >60 years-1

Time since completed training(years of independent practice experience) 0–5 years- 4 0–5 years-1
5–10 years -0 5–10 years -2
10–20 years-
1

10–20 years-2

>20 years-0 >20 years-1
Neurology or neurosurgery residency at University of Arkansas Yes-2 Yes-1

No- 3 No- 5
Exposure to epilepsy surgery during residency Yes- 5 Yes-6

No-0 No-0
Primary neurologist for at least one patient who had been evaluated for epilepsy surgery over
the last year

Yes- 2 Yes-5a

No-3 No-0

aThe neurosurgeon was not included.
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Table 2. Physician Reported Themes with Exemplars on Presurgical Discussion and Shared Decision-Making in Epilepsy Surgery (N= 11).

Theme: Candidate selection and first discussion about epilepsy surgery
Subtheme: Neurologists compared to epileptologists
One is the, let me say brain surgery to parents and what are they going to do? Well, they destroy or injure a part of the brain that’s causing
the seizures. And sometimes that will stop them. They don’t generally like that. And then their face changes a little bit. And so I’m like, yeah,
this is a last resort, but it’s, you know it can be effective. (neurologist, 10-20 years in practice)
The kids that I’ve sent for epilepsy surgery have overall done fantastic without any large complications. These experiences have only
strengthened my desire to do epilepsy surgery and not shied me away from it (Epileptologist, 5-10 years in practice)

Subtheme: Timing of the discussion
I’m trying to actually start talking about surgery very early. It’s something that’s a possibility, like from the beginning…if they’ve heard it as
potential from the beginning, then when we get to that point, they’ve already known about it.(Epileptologist, 5-10 years in practice)
I start off with the first medication and I tell the patient that there’s a good chance that we’ll get seizure freedom… I explained that,
however, if the seizures are not controlled, then we will start another medicine. If I’m starting a second medication later, I tell them… If this
does not work, then there are other options, including… surgery. At this time, I just mentioned it. And then I started the medication and
then when I hear of their breakthrough seizures…then I have a detailed discussion about surgery. (Epileptologist, 5-10 years in practice)

Subtheme: Reluctant families
Doing a phase one evaluation does not commit them to doing surgery but expand the possible options. After the evaluation, many patients
are more open and receptive about it. (Epileptologist, 0-5 years in practice)
Some patients are not interested in the beginning, I’ll just revisit with them the next time… because sometimes, eventually they would say
enough is enough. Now tell me more about that (surgery) now. So just because a family really has said, no, I’m not interested. That’s not a
good reason to never talk about it again. (Epileptologist, >20 years in practice)

Theme: Detailed individualized counseling about epilepsy surgery
Subtheme: Shared decision-making
Enablers to shared decision-making
My job is to number one, to do the best analysis that I can do. Number two, to offer them hopefully as free of bias as possible, all of these
options that are on the table and try to walk them through what are the sort of things. Positives and negatives and potential benefits versus
pitfalls we could encounter with each of these. And then probably go through that process a few times until they have definitively decided
what they feel most comfortable with. (Epileptologist, 10-20 years in practice)
I’m a cabinet maker. You know, these are all tools on the table… Each tool does a job and they have a cost and they have a benefit and we
have to decide which tools are appropriate at which time… the goal isn’t to use the tool; the goal is to have the best quality. (Epileptologist,
10-20 years in practice)
Barriers to shared decision-making
Those are in my own mind patients who might not do as well, for example, non-lesional cases, so subconsciously I might be not as convincing
to the patient when I’m talking to them. (Epileptologist, 5-10 years in practice)

Subtheme: Risk-benefit analysis
Balancing risks and benefits
Because every decision it’s like a two edge blade, you know, not doing something has a risks to it. Whether it’s most serious things like
SUDEP or a lack of ability to complete school, or, or just be more socially isolated. (Epileptologist, 5-10 years in practice)
I tend to be the slightly more negative. I told families that I think this is the right thing to do, but I think you need to know what you could be
dealing with. Because again, I don’t like negative surprises and overpromising with under delivering. (Epileptologist, 10-20 years in practice)
Statistical benefit estimation
I feel like the discussion that we have as a neurologist is also very different than what the surgeon is going to have with them…So if you go in
there and you start throwing out all these numbers and all these more scientific details, you’d given them the peak of the mountain when
they are still at the base.(Epileptologist, 5-10 years in practice)
Discussion about SUDEP
Sometimes I will talk to patients about the possibility of SUDEP. I do not discuss about SUDEP like adult epileptologists as a reason to do the
surgery, I think that’s a bit of a stretch. (Epileptologist, >20 years in practice)
I’ve never used SUDEP as kind of the stick… primarily because what I’ve learned from life is that, if you try and convince somebody for a
positive reason, it has a better success rate.(Epileptologist, 5-10 years in practice)
I’m not just treating Johnny today. I’m looking at Johnny in 10 years, and in 10 years he’s going to be adult and outside my care. And Johnny
then is going to be at higher risk for things like SUDEP (Epileptologist, 5-10 years in practice)
Prognostication about cognitive and behavioral outcomes after surgery
But if I could just show them what these kids look like afterwards. (Epileptologist,5-10 years in practice)
I describe the theory of kindling as well… So epilepsy surgery can disrupt that epileptic network and create a better outcome for you (the
patient) (Epileptologist, 5-10 years in practice)
Risks of surgery
I explained to the families that brain surgery is overall safe. But when they ask more specific questions about the risk of infections or their
risk of a stroke or things like that, I tell them those are very important questions that I want she discussed with the neurosurgeon.
(Neurologist, 10-20 years in practice)

Theme: Educational tools to facilitate decision-making
Subtheme: Educational interventions for patients and families
The best way to address it is in all the ways that the person might have access to [combined analog and digital approaches]. And whoever is
involved in the kids care, mom, dad, and usually grandma, get them a copy of it. Grandma’s going to need it on paper. The 19-year-old mom’s
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with epilepsy, conducting evaluations for epilepsy surgery, and
having subspecialty exposure and training specifically for epi-
lepsy.40 Only academic clinicians were included, and data sat-
uration was reached after 11 (5 neurologists, 5 epileptologists,
and 1 neurosurgeon) interviews.41 Characteristics of physicians
are shown in Table 1.

Interview Guide
This study is part of a larger implementation research project to
develop and tailor implementation strategies to reduce the epi-
lepsy surgery treatment gap.42,43 The implementation study
team developed the interview guide with further revision
during the study period to explore emerging themes.44 The
interview guide was designed to explore how physicians com-
municate and pursue surgical decision-making in patients with
DRE. Through open-ended questions with prompts, we inter-
viewed clinicians about the surgical management for DRE
based on multiple clinical examples to explore their willingness
or reluctance to consider epilepsy surgery. The participants
were also asked, “What are the potential benefits and risks of
epilepsy surgery? When do you discuss epilepsy surgery with
the patient? How do you discuss options in cases with uncer-
tainty? How do you respond when families express a preference
not aligned with your conclusion? Do you use any resources to
help with shared decision-making and patient-and family
education?”

Recruitment and Data Collection
All clinicians that were approached agreed to participate in the
discussions. No monetary incentive was offered. We conducted
the interviews face-to-face in a private setting convenient for
the participants, between July 21, 2020, to August 21, 2020.
The average duration of the 11 interviews was 45 min (range
20-95 min). The discussions were audio-recorded and then tran-
scribed verbatim. Identifying information was deleted from the
transcripts.

Data Analysis
To begin, we used deductive qualitative content analysis to
answer our research questions about presurgical discussion,
shared decision-making, and instruments to facilitate discus-
sions, based on a few set codes identified from prior

studies.45 Next, we implemented inductive thematic analysis
to identify and report patterns outside of our a priori determined
codes to ensure we capture the full breadth of physicians’ per-
spectives.45 Data were coded independently by three research-
ers (DS, VE, and MH), who met regularly to discuss/refine
emerging analyzes. Two research team members (DS and
MH) reviewed each transcript to ensure a consistent coding
process. Initial disagreements in coding were resolved at a
series of team meetings. Open coding was followed by axial
and sequential coding, in which the initial list of codes was
reviewed, grouped, and refined with multiple iterations.46

Significant statements attached to the themes were included
for robust characterization of perceived patterns in the words
of the participants. Analytic impressions were presented to
the participating clinicians for a member check-in. To further
expand the validation and generalizability of the data and inter-
pretations, a group of experts of the surgical subgroup of the
Pediatric Epilepsy Research Consortium (PERC; a national col-
laboration of more than 40 pediatric epilepsy programs in the
United States) was consulted for feedback regarding the agree-
ment with the themes applicable in diverse settings.

Results
Three themes (noted in bold) were developed [with associated
subthemes (noted in italics) and some with additional sub sub-
themes]: (1) candidate selection and initial discussion about epi-
lepsy surgery, (2) detailed individualized counseling about
epilepsy surgery, (3) tools to improve decision-making.
Illustrative quotes supporting themes are shown in
Table 2(additional quotes are in Supplemental Table 1).

Theme 1) Candidate selection and initial discussion
about epilepsy surgery

Neurologists Compared to Epileptologists
Both neurologists and epileptologists had a general agreement
about the diagnosis of DRE following the ILAE definition.47

However, they had distinctive perspectives in selecting candi-
dates for surgical evaluation. Neurologists primarily considered
patients with lesional intractable epilepsy as candidates for
surgery and were ambivalent about nonlesional patients.
Epileptologists appraised a broader pool of patients suitable
for presurgical workup, including extratemporal epilepsy,

going to need it on an app on her phone (Neurologist, 10-20 years in practice)
It’s difficult for us to understand or empathize or wrap our brains around, but testimonial videos put ourselves in somebody else’s shoes and
understand what’s going on. So I think for the right patient, it might be helpful. (Neurologist, 0-5 years in practice)
For them to hear another parent saying my child started to said a word. They’d never said a word before, or my child got to go to school for
the very first time. That stuff will help other families push past this fear of surgery on their child. (Epileptologist, 5-10 years in practice)

Subtheme: Provider-specific interventions
We’re relying on each individual doctor [for patient education], but not every doctor is good at educating and explaining; we need more
training. (Epileptologist, 5-10 years in practice)
I think we need more awareness; the more we talk about it, the more we’re going to think about it. The best way to reach all the
neurologists would be grand round lectures. (Neurologist, 0-5 years in practice)
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nonlesional epilepsy, hemispheric epilepsy, as well as palliative
surgeries for generalized epilepsy. Few epileptologists also con-
sidered surgical options for multifocal epilepsy after quantify-
ing seizures with a determination of predominant focus.
However, epileptologists also highlighted that they would
only consider surgical options in complex cases if noninvasive
diagnostic modalities generate a reasonable surgical hypothesis.
Epileptologists and the neurosurgeon were open to exploring
surgical options for epilepsy even if the epileptogenic focus
overlaps the eloquent cortex, except involvement of the critical
language area. However, they expressed less enthusiasm about
surgery in children with severe intellectual disabilities.

Both neurologists and epileptologists reported difficulty ini-
tiating discussions with families about epilepsy surgery.
Neurologists disclosed experiencing more resistance from fam-
ilies during conversations related to surgery, forcing them to
continue medical therapy. Some neurologists had a more
ambivalent attitude about epilepsy surgery and were concerned
if epilepsy surgery is sometimes ‘oversold.’ They also struggled
to bring up surgical options consistently. Many of them had
prior experience referring patients for surgery or caring for
them afterward, but they were not involved in the complete
evaluation process. Thus, the neurologists preferred families
to discuss surgery with epileptologists and neurosurgeons.
However, the neurologists felt difficult conversations related
to epilepsy surgery are not unique and gave examples of chal-
lenging interactions from their subspecialty field.

Epileptologists reported more confidence discussing epi-
lepsy surgery and hold a more favorable attitude toward
surgery. They were more willing to discuss the curative poten-
tial of surgical therapy and expressed understanding that
detailed discussion regarding surgery might be difficult for neu-
rologists. The decision-making process was streamlined when
patients were specifically referred for surgical considerations.
However, some epileptologists encountered ‘shocked and
upset’ families during the initial conversation as surgical
options were not discussed previously by the treating neurolo-
gist(s). The epileptologists reported ‘being on the same page’
regarding the content of their counseling but reported differ-
ences in styles and assertiveness. However, several experts
felt frustrated that an aggressive approach to presurgical
workups had not ‘dramatically moved the numbers’ and men-
tioned the importance of not narrowly focusing on epilepsy
surgery but instead to ‘push people toward the therapy with
the highest possibility of improving the outcomes’. Several epi-
leptologists were also concerned that they might not be as effec-
tive in discussing surgical options if they had a preconceived
bias for less than the optimum outcome for an individual
patient based on patient or epilepsy characteristics (multifocal
or nonlesional epilepsy).

Timing of the Discussion
Participating clinicians did not have a consensus on when to
broach the concept of epilepsy surgery. Some physicians
wanted to broadly discuss different treatment options-including

epilepsy surgery- after a confirmed diagnosis of epilepsy or
during the first anti-seizure medication (ASM) initiation.
Epileptologists were more willing to discuss epilepsy surgery
earlier in the disease course. However, these physicians were
also concerned whether discussion about surgery would
induce more anxieties for the families. To mitigate unnecessary
stress, these physicians included epilepsy surgery as one of the
many treatment options to consider in the future if epilepsy
becomes intractable to medical therapy. Several physicians
reported avoiding epilepsy surgery discussion until the failure
of the first ASM, especially if the patients did not have a
form of epilepsy likely to be pharmacoresistant. All physicians
agreed about a detailed conversation about epilepsy surgery
after the failure of two appropriate treatment trials.

Reluctant Families
Physicians noted that some families were initially resistant to
the concept of epilepsy surgery. They had not noticed any par-
ticular racial/ethnic distribution among reluctant families but
hypothesized lower socioeconomic and educational status
might be associated with more resistance toward surgery.
Physicians were empathetic about commonly noted fear and
anxiety linked with brain surgery among patients and caregivers
and willing to offer other treatment options. If families did not
want to pursue surgery, the physicians were hesitant to discuss
surgical options. They were concerned that ‘pushing too hard’
might backfire and make families more resistant to surgery.
Instead, they emphasized building trust and rapport with the
family to understand families’ values and priorities better.
None of the physicians reported utilizing motivational inter-
viewing techniques; however, most physicians successfully
negotiated with families to complete the presurgical workup.
They noted that many families became more open and receptive
later and decided to pursue surgical therapy. They also
remarked on the importance of ‘revisiting surgical options’
with these families as many families reconsidered surgical
options when seizures remained uncontrolled or worsened.

On the other hand, they noted that some families continued
to have unfounded expectations about newer ASMs, alternative
nonsurgical therapies, or experimental treatment options avail-
able in research trials. One epileptologist underscored the
importance of counseling families about possible recurrence
and reconsidering surgery if the patient with DRE enjoyed
better seizure control for some time due to the dynamic
nature of the disease. Some physicians also reported that
many families were resistant to undergo the complicated
process of presurgical diagnostic workup and required signifi-
cant explanation of the utility of going through a long and
complex process. Most epileptologists were confident in their
ability to persuade most families to undertake diagnostic
testing. They did notice, however, that reticent families were
more likely to abandon the workup by failing to show up for
appointments or leaving the monitoring unit before seizures
were recorded.
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Theme 2) Detailed individualized counseling about epi-
lepsy surgery

Shared Decision-Making
Enablers to shared decision-making. Primarily the epilepsy
surgeon and epileptologists discussed shared decision-making
processes for surgical therapy and were noted to have a
robust supportive attitude for collaborative decision-making.
They indicated the importance of a detailed conversation
about ‘positives and negatives and potential benefits versus pit-
falls of surgery and other alternative treatments’ due to the
preference-sensitive nature of the elective surgical treatment.
The specialists also reported ‘probably going through that
process a few times until they have definitely decided what
they feel most comfortable with.’ Several specialists high-
lighted physician-family partnerships, with physicians bringing
expertize in discussing diagnosis and treatment options (includ-
ing surgery), defining risks and benefits of each option, and
counseling regarding prognosis. In contrast, children and care-
givers become experts in values, risk tolerance, preferences, and
social contexts during collaborative decision-making. Some
reported utilizing option listing for patients and families to
compare various options through the lens of their values and
goals rather than pushing for epilepsy surgery. Several epilep-
tologists wanted to involve the older children in the decision-
making process.

Barriers to shared decision-making. Most participants expressed
the importance of providing clear, accurate, and unbiased
medical evidence about all the options. Still, some disclosed
the need for additional expertize and training in communicating
and tailoring that evidence to the patients and families. Some
epileptologists acknowledged that they might be biased while
providing treatment options based on the intuitive assessment
of an individual’s epilepsy. Some experts used ‘framing and
refocusing’ of the possibilities when they repeated the benefits
of surgery at the end (that they would personally opt for) to rein-
force the benefits of surgery. Some participants were concerned
that providing too much information may overwhelm or
confuse families. Some clinicians adopted a paternalistic role
or modified conversations to facilitate decision-making.
Another neurologist noted that some families want to be
informed about options but leave decision-making to the physi-
cians “if it was your child, what would you do"? None of the
participants discussed team-based discussions (utilizing
nurses, care coordinators, social workers) or formal online or
phone-based counseling in the shared decision-making process.

Risk-Benefit Analysis
Balancing risks and benefits. The best-individualized decision is
less specific in many cases of pediatric epilepsy: clinical equi-
poise of risks and benefits of surgery and decision-making
requires balancing a different set of values and goals for each
patient. One epileptologist described showing a pathway for

the family to optimize quality of life. Another participant
emphasized the importance of setting up realistic expectations
of surgery. Both neurologists and epileptologists discussed
with families about several potential benefits of epilepsy
surgery: seizure freedom, seizure reduction, reduction of medi-
cines. Experts were conservative about ASM withdrawal after
surgery but sensitive to the information that weaning of ASM
or dose reduction may improve the child’s cognitive develop-
ment - a significant motivation for surgery for many caregivers.
Several participants highlighted knowing family well and tailor-
ing the discussion according to family’s education and interest.
The cumulative risk of conservative therapy was expressed
more by specialists compared to neurologists.

Statistical benefit estimation. Epileptologists discussed using sta-
tistics of seizure-freedom to discuss surgical benefits, primarily
citing data from adult temporal lobe surgical series. Most epi-
leptologists were aware of randomized control studies regarding
temporal lobe surgery in adults, but none used pediatric
epilepsy-surgery-specific statistics during counseling. They
were also mindful of the problem of translating adult-specific
data for children, who have a higher incidence of extratemporal
and hemispheric epilepsies. However, some stressed the impor-
tance of not focusing on the numbers with the family early on,
which may overwhelm the family and deter them from seeking
further evaluation. They instead wanted to have the surgeon
discuss those numbers with the family. One participant also
noted many families wanted to know about the change in func-
tional ability more than these statistics.

Discussion about sudden unexpected death in epilepsy (SUDEP).
Epileptologists did not discuss SUDEP in the context of epi-
lepsy surgery; however, some discussed SUDEP to improve
medication adherence. Some physicians were uncomfortable
bringing up SUDEP in the discussion for fear of frightening
the family. One specialist remarked discussing SUDEP as a
reason for doing epilepsy surgery might be a ‘bit of a stretch.’
One pediatric epileptologist reported that his adult colleagues
might discuss this more with their patients to motivate them
for surgery. Another subject remarked with a metaphor of
“carrot and stick” that convincing somebody with a potentially
positive effect may have a better success rate (improving quality
of life rather than reducing the risk of dying). However, one
specialist discussed SUDEP prevention in the future (when
the patient becomes an adult) as a provoking factor to motivate
families for epilepsy surgery.

Prognostication about cognitive and behavioral outcomes after
surgery. All epileptologists and some neurologists reported the
need for an extensive discussion about cognitive and behavioral
outcomes(both positive and negative) of surgery.
Epileptologists expressed frustration due to the inability to
provide precise prognostication related to cognitive outcomes,
which can be a primary motivator for many caregivers to
proceed to surgery. Experts were disappointed that published
studies about cognition following surgery were not directly
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applicable in most situations due to heterogeneous patient pop-
ulations and various factors unique to each patient. They noted
that rather than scores (commonly reported in studies), parents
wanted to have information regarding improvement in mean-
ingful daily living skills. Many epileptologists discussed their
practice of discussing potential progress in cognitive develop-
ment following surgery ‘by disrupting the epileptic network’
in patients with epileptic encephalopathy secondary to a focal
brain lesion.

Similar to cognitive outcomes, physicians frequently faced
questions regarding behavioral prognosis following surgery.
Physicians expressed understanding that often, behavioral diffi-
culties associated with autism spectrum disorders, disruptive
behaviors, attention-deficit hyperactivity disorder, depression,
anxiety, psychosis are more intimately related to health-related
quality of life rather than seizures by themselves. However,
they felt not having much evidence to provide quality presurgi-
cal counseling regarding behavioral changes following surgery.
They also noted that behavioral difficulties might be unmasked
after successful epilepsy surgery causing challenges.
Additionally, some families may have problems adjusting to
life after surgery as chronic disability changes to sudden
wellness.

Risks of surgery. Both neurologists and epileptologists agreed
that epilepsy surgery is an ‘overall safe procedure’ with a risk
of major complications being about 1% to 2%. Some epileptol-
ogists discussed the risk of neurological deficits with families
based on the potential epileptogenic zone overlapping with
nearby eloquent cortex but mostly wanted the neurosurgeon
to discuss other possible major and minor complications associ-
ated with any epilepsy surgery. The neurosurgeon reported
comprehensive discussions - including numerical probabilities
of various complication rates - with patients and families. The
neurosurgeon also noted that families appreciated information
regarding the expected recovery period, including rehabilita-
tion. He also stressed the importance of comprehensively
answering all questions (some of which might be perceived as
trivial for the context, such as how much hair to be shaved or
the appearance of the incision afterward) prior to surgery.

Theme 3) Tools to improve decision-making

Educational Interventions for Patients and Families
Both neurologists and epileptologists discussed patient-facing
educational interventions to improve surgical counseling and
decision-making. The majority of the participants wanted to
have combined analog (written information in the physician’s
office, handouts, large charts in the examination and waiting
rooms) and digital tools (downloadable apps or URLs of rele-
vant websites, webinars, podcasts) for patient education. All
participants agreed that patient testimonial videos would be
the most effective method for easing family worry, especially
if the video included the treating team discussing the patient’s
journey to epilepsy surgery. Several physicians also recom-
mended judicious use of social media posts to provide

support, information, and resources for potential patients and
families. Although many clinicians discussed option-listing
for offering patients various choices, none of the participants
mentioned using a decisional aid to facilitate shared
decision-making.

Provider-and Organization-Specific Interventions
All physicians endorsed further physician-specific education
and training in effective communication, shared decision-
making, and care planning. Some commented that not all phy-
sicians are good communicators and would benefit from
patient-centered communication training. Some physicians
wished to learn more about epilepsy surgery by attending lec-
tures and case presentations that detailed the patient’s disease
course, surgery, and outcome. Some also reported that they pre-
ferred learning from clinical experience rather than via lectures.
Most participants were interested in learning about online
decision-support tools to identify surgical candidates or using
statistical tools such as nomogram or scoring algorithms to esti-
mate the likelihood of seizure freedom or complication after
surgery, but none were using these in their practice due to prac-
tical problems, including the non-user-friendly interface of
various tools. Similarly, participants were interested in having
specific toolkits designed within the electronic health records
(EHRs) to facilitate structured clinical documentation and
support clinical decision making but remained doubtful about
the successful implementation of these tools. According to
both neurologists and epileptologists, effective communication
between the two groups, accelerated referral processes through
a specialized interdisciplinary surgery clinic, and the availabil-
ity of an epilepsy care coordinator can aid with the decision-
making process.

Discussion
We highlight several differences in approach to epilepsy
surgery counseling between general neurologists and epileptol-
ogists. Most physicians are cautious about discussing surgical
options and deliberate significantly about the best timing to ini-
tiate talks to prevent causing stress in families. Despite general
agreement about the diagnostic criteria of DRE, awareness of
the benefit of surgery in appropriate patients, and supportive
attitude for collaborative decision-making for surgery, the neu-
rologists consider surgery for a narrower pool of candidates
with lesional epilepsy, hold a more ambivalent attitude
toward surgery, struggle to bring up surgical discussion consis-
tently, and face greater resistance from families after suggesting
surgical options. Conversely, epileptologists were concerned
about static surgical outcomes despite the availability of
newer diagnostic tools, preconceived bias in selecting surgical
candidates, and challenges associated with cognitive and
behavioral outcome prediction following surgery.

Although no previous studies explored the physicians’ per-
spectives behind the differential approaches to epilepsy
surgery and complex challenges associated with shared
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decision-making, a limited number of studies utilizing survey
instruments report physician-specific barriers related to epilepsy
surgery.29–36 Previous studies showed that neurologists were
more likely to refer lesional temporal lobe epilepsy patients
than nonlesional and presumed extratemporal onset
patients.32,33 Prior studies also showed only half to three-
quarters of neurologists had sufficient knowledge regarding
the role of epilepsy surgery.29,30 A study among Canadian neu-
rologists reported that only 43.4% of participants correctly iden-
tified the need for referral in DRE with ongoing seizures, and
54.1% recognized the need to refer these patients promptly.34

Regarding attitudes toward epilepsy surgery, an Italian study
demonstrated that neurologists had a neutral attitude compared
to epileptologists who had a more positive and unified approach
toward epilepsy surgery.36 A Swedish study also reported that
epileptologists had a favorable attitude toward surgery except
in patients with severe intellectual disability.35 Positive atti-
tudes may be related to increased knowledge about epilepsy
surgery, as noted in a study among neurologists in Saudi
Arabia.29 Other physician-specific factors correlated with a pos-
itive attitude toward epilepsy surgery are exposure to a higher
volume of patients with epilepsy, previous experience of surgi-
cal referral, training in specialized programs with exposure to
epilepsy surgery, and formal instruction in epilepsy subspe-
cialty.30,34,36 However, a separate study showed that epileptol-
ogists might also have a significant implicit bias in selecting
surgical candidates.48 Besides variability of knowledge and atti-
tude among clinicians, previous studies also reported challenges
associated with shared decision-making, including deficient
communication practices between physicians and patients,
including discussion regarding the risks and benefits of the
surgery.9 For example, a study in Michigan, USA, reported
that 41% of neurologists did not provide surgical outcome
information to patients, more commonly in patients with extra-
temporal lobe epilepsy.32

There are limitations to our study. Interviews provided phy-
sicians’ perspectives only without direct field observation of
physician-patient communication during clinical encounters.
The other major limitation of the study is it recruited neurolo-
gists and epileptologists from a single pediatric epilepsy
center from a primarily rural, southern state in the USA. In com-
parison to the epileptologists in the study, the neurologists were
younger and had less clinical experience. Additionally, all par-
ticipants were academic clinicians and part of a comprehensive
epilepsy program. Therefore, the study findings may not reflect
views of private practice neurologists or academic neurologists
not attached to an epilepsy center. Additionally, this study rep-
resented a small sample (as is the practice in qualitative
research).49 For a more comprehensive assessment of health-
care professionals’ challenges and views about epilepsy
surgery, recruiting physicians of broader backgrounds (includ-
ing primary care physicians) and diverse experience beyond
one epilepsy center could be beneficial. However, we consulted
a group of epilepsy experts from various settings (members of
the surgical subgroup of the PERC) to confirm the generaliz-
ability of the themes of our study in different contexts.

Despite these limitations, the study highlights the nuanced
perspectives of the pediatric epilepsy providers regarding surgi-
cal counseling for epilepsy, presenting risks and benefits of
surgery, overcoming resistance to surgery, and fostering
shared decision-making with patients and families. Our
results also provide evidence that physicians, including epilep-
tologists, do not agree on when to broach the concept of epi-
lepsy surgery and how to pursue surgical options for reluctant
patients and families. The physicians in our study recom-
mended patient and physician-focused education, training,
and tools (decision aids) to facilitate shared decision-making
and presurgical risk-benefit analysis. Physicians should start
receiving epilepsy surgery-specific education during residency
training. A competency-based educational curriculum (for
example, EpiEd curriculum, which has seven competencies
and seven learning objectives specific to epilepsy surgery)
and hands-on training for neurology residents could help raise
awareness about identifying, counseling, and referring patients
with DRE for epilepsy surgery. Residents should be strongly
encouraged to attend epilepsy surgery conferences at their facil-
ity in order to gain a better understanding of the reasoning
behind the patient selection, testing options, and, ultimately,
prognostication. Beyond residency, independent practitioners
may benefit from the ILAE (a virtual campus and teaching
academy built around the EpiEd curriculum) and other relevant
national organizations’ interactive, web-based online education
resources. In-person training, such as the J. Kiffin Penry
Epilepsy Education seminars or mini fellowships to expose
practitioners to epilepsy surgery, may also be beneficial to
some professionals.

Besides physician education, we need to develop clinical
practice guidelines and practical decision models focused on
presurgical counseling to reduce existing practice variations.50

For example, the Three-talk model framework can be standard-
ized for presurgical discussion and shared decision making.51

Additionally, a practical risk-benefit analysis model needs to
be developed and evaluated to allow objective decision-
making. The suitable model may help families avoid overreli-
ance on physicians, avert overestimation of ‘high-magnitude,
low-probability events’ (e.g., death from epilepsy surgery),
and comprehend the cumulative risk of conservative therapy,
such as the cumulative risk of SUDEP over a lifetime and the
possibility of reversibility with better seizure control after
surgery.52 Lastly, a formal team-based presurgical counseling
approach(involving nurses, care coordinators, and social
workers), with or without the use of telehealth services, may
be more time-sensitive and sustainable in a busy clinical prac-
tice without causing clinician burnout.53,54

Conclusion
This study contributes to understanding epilepsy providers’
experiences and views on challenges and barriers in the presur-
gical conversations for epilepsy surgery. Our findings support
the need to develop clinical practice guidelines and a shared
decision-making model (including a practical risk-benefit
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analysis framework) to achieve a more positive patient and
family experience toward epilepsy surgery.
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