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Abstract

Objective: Patients often undertake epilepsy surgery with the expectation that
it will lead to improvements in their social situation. Short- to medium-term re-
search consistently points toward improvements in social outcomes; however, no
study has mapped out postsurgical social timelines, particularly for longer-term
(>15 years) outcomes.

Methods: We recruited 39 patients who had undergone anterior temporal lobectomy
(ATL) for drug-resistant temporal lobe epilepsy (TLE) between 1994 and 2002. The
cohort (24 females) had a median age of 49 years (range 38-67), age of habitual
seizure onset was 9.5 years (range 0.5-29 years), and age at surgery was 31 years
(range 20-53). Patients were followed up for a median of 18.4 years postsurgery
(IQR = 4.4). Using data obtained from semistructured interviews, we conducted a
comprehensive qualitative analysis of patients' self-reported postsurgical social tra-
jectories. Self-report questionnaires were used to assess mood and health-related
quality of life (HRQOL) at the time of interview.

Results: There was a common sequence of social milestone achievement, spanning
20 years postsurgery. Typically, patients first (re)gained their license, then attempted
educational and vocational gains, followed by establishing long-term relationships
and finally a family unit. Rare, intermittent seizures postsurgery did not appear to
have detrimental effects on social trajectories. Those who experienced a reduction
in seizures showed increased likelihood of attaining social milestones compared to
those with ongoing seizures.

Significance: Achieving social milestones after epilepsy surgery may take consider-
ably longer than patients are expecting prior to surgery. The pattern of social milestone
outcome resembled a process of psychosocial development. These findings have im-

portant implications for presurgical counseling and postsurgical rehabilitation.
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Surgery is currently the recommended treatment for eligible
patients with drug-resistant epilepsy." While the primary ob-
jective is to reduce seizures, surgery can also significantly
impact psychosocial functioning.”™ Research has identified
a number of common expectations held by patients regard-
ing their postsurgical outcomes.>* Alongside freedom from
seizures and reduced antiepileptic drugs (AEDs), patients
commonly expect improvements in their social functioning in
the form of increased opportunities for driving, employment,
interpersonal relationships, and social activities.”” Such ex-
pectations often reflect important social milestones that indi-
viduals may have felt impeded in attaining as a result of their
epilepsy. Indeed, a study of adolescents and young adults with
temporal lobe epilepsy (TLE) found reduced achievement of
key social milestones compared to age-expected levels.'”

Following successful surgery, achievement of these
milestones can provide a benchmark by which patients
measure the success of the operation.11 Furthermore, many
patients express a desire to “catch up” on important so-
cial milestones and may, as a result, take on too much,
too quickly, during the recovery period.2 Overall, research
shows improvements in driving, employment and rates of
marriage following epilepsy surgery,''? which are associ-
ated with improved health-related quality of life (HRQOL),
particularly for patients who achieve seizure freedom.'*
The majority of studies to date, however, have focused on
psychosocial outcomes two to five years postsurgery, with
fewer investigating long-term outcomes, particularly over
a 20-year period.3’5 This presents a drawback, as this time
frame is unlikely to be sufficient for patients to accomplish
more complex social milestones, such as upskilling for al-
ternative employment opportunities, or the formation of in-
timate relationships and a family unit. For example, a study
by Sperling and colleagues found that patients may take up
to six years to gain employment postsurgery.15

There has also been relatively less exploration of long-
term family and interpersonal outcomes® and a lack of in-
depth qualitative exploration. Combined, this has precluded
the careful mapping of comprehensive long-term postsur-
gical social trajectories, including the order and time frame
of achieving social milestones. This information is vital for
patient counseling. We therefore sought to better understand
the long-term (15-20 years) social outcomes of epilepsy sur-
gery, by systematically mapping the pattern of achievement
of postsurgical social milestones. It was hypothesized that
there would be identifiable patterns in achievement of social
milestones across long-term postsurgical follow-up, as well
as commonalities in patient descriptions of these trajectories.
We also hypothesized that these patterns would be impacted
by seizure outcome in systematic ways.

Key Points

e A common sequence was observed in long-term
postsurgical social trajectories of ATL patients

e The trajectory of social milestones spanned
15-20 years postsurgery

e This trajectory resembled a process of psychoso-
cial development

o Patients with sporadic, breakthrough seizures de-
scribed a similar pattern to seizure-free patients

e Patients with ongoing seizures had impoverished
social outcomes

2 | METHODS

2.1 |

Epilepsy diagnosis is confirmed at the time of initial enroll-
ment to the Austin Health Comprehensive Epilepsy Program
(CEP) according to established methods,“’ including clinical,
EEG, neuroimaging, and neuropsychological investigation.
Postsurgery, patients undergo routine medical, neurologi-
cal, neuropsychological, psychiatric, and psychosocial fol-
low—up.z’17 The long-term follow-up process for patients who
have undergone anterior temporal lobectomy (ATL) through
Austin Health has been described previously.'®!” Briefly,
patients enrolled in the CEP undergo routine psychosocial
follow-up for 24-months postsurgery. Some patients receive
clinical follow-up for longer, with 32% of those in the current
study consistently followed up between 2 and 7 years. After
the initial 24-month period, all patients are contacted biannu-
ally by telephone if they have not been in contact with Austin
Health in the interim period, to obtain information on their
general outcomes and the possible occurrence of postopera-
tive seizures.

This study was approved by the Human Research
Ethics Committees of Austin Health and The University of
Melbourne, Australia. Inclusion criteria were as follows: (a)
a single documented ATL for drug-resistant TLE, (b) age
>18 years at the time of surgery, (c) a functional level of
English, and (d) absence of a documented intellectual disabil-
ity (ID). These criteria reflected the ethical approvals of the
study and requirement of participants to engage in lengthy in-
terview that included long-term recall of past events, as well
as the possible altered social trajectories of individuals with
ID, which may be independent of epilepsy.20

Recruitment occurred between 2014 and 2016, starting
with review of patient records and ending when qualitative
theme saturation was met. One hundred and fourteen patients
were identified as having undergone a single ATL between
1994 and 2004 (to ensure a follow-up of >15 years). Of these,

Follow-up procedure and recruitment
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one had died, four were lost to hospital contact, and 27 did not
meet other inclusion criteria. Seventy eligible patients were
contacted via post in a consecutive manner, beginning with
those who underwent surgery in 1994 (Figure S1). Forty-five
(60%) agreed to participate. The remaining patients could not
be contacted (n = 18), declined due to perceived time com-
mitment (n = 6), or reported a negative experience of surgery
(n=1).

22 |

Following recruitment, one patient did not return the con-
sent form, three withdrew due to time constraints, and
one patient was unable to be scheduled for interview. For
the current study, one further patient was excluded post-
interview as a significant outlier on all quantitative meas-
ures. This resulted in a final sample of 39 ATL patients
(23 females; 25 left-sided), with a median follow-up of
18.4 years (IQR = 4.4), representing a large cohort for
qualitative anadysis.ﬂ’22 All patients gave informed con-
sent in accordance with the Declaration of Helsinki.

Participants

2.3 | Seizure outcome

It has been suggested that use of stricter definitions of sei-
zure freedom may result in the reporting of greater improve-
ments in vocational outcomes.!> We therefore chose a less
stringent approach, similar to that of Sperling et al. Based
on patients' long-term follow-up records, seizure outcomes
were classified as: (a) seizure free (SF) + auras, (b) mixed
outcome (MO); one or more extended periods of seizure free-
dom >5 years, and (c) ongoing seizures (OS); no period of
seizure freedom >5 years.

Comparison of those who were excluded (n = 27) or did
not participate in the current study (n = 31) versus those who
did (n = 39) revealed a significant difference in seizure out-
come (X2(4) = 10.64, P =0.03). Those who participated were
more likely to have a MO (SF: 26%, MO: 59%, OS: 15%)
compared to those who did not participate (SF: 39%, MO:
26%, OS: 35%) and were more likely to have a better seizure
outcome than those who were excluded (SF: 15%, MO: 52%,
0S: 33%).

24 |

Postsurgical psychosocial functioning was assessed using
a modified version of the Austin CEP Interview, a well-
validated, qualitative interview for epilepsy surgery pa-
tients.'"17??* For the current study, minor adjustments
were made to assess outcomes over a longer follow-up
period. The use of open-ended questions allows for spon-
taneous accounts of social outcomes rather than a specific
focus predetermined by the researchers. Follow-up prompts

Measures

allowed for exploration of core issues documented in the
epilepsy surgery literature, if not already raised by the pa-
tient, including (a) educational and vocational activities,
(b) relationships and family dynamics, and (c) social ac-
tivities. Interviews were conducted by the same researcher
(HC), either face to face (n = 7) or via telephone (n = 33),
and took approximately 90 minutes each (SD = 30).
Interviews were supplemented by questionnaires assessing
current symptoms of depression, anxiety, and HRQOL.>?’
Details of these measures can be found in Table S1.

2.5 | Data analysis

Patient interviews were transcribed and entered into Nvivo 11
(QSR International Pty Ltd). A data set was extracted from
the overall corpus (all data collected using the Austin CEP
interview), representing all instances of patients discussing
social milestones.”® These milestones (Table 1) were identi-
fied from a careful review of the literature examining chronic
illness and psychosocial functioning.'**** Due to time con-
straints, assessment of vocational outcomes focused predom-
inantly on the job the patient held at the time of interview.

2.5.1 | Achievement of social milestones

Information extracted from patient interviews was corrobo-
rated against medical records where possible, and social
milestones were mapped according to years postsurgery.

2.5.2 | Qualitative analysis of patient
experiences

A thematic content analysis was used to gain a richer un-
derstanding of patient perspectives of achieving postsurgical
social milestones. We took an explicit thematic approach,
which aims to classify data into meaningful and relevant cat-
egories for participants. This approach is well suited to the
analysis of semistructured interviews.”*>'

Data were first coded inductively, line by line, and
common themes were sought within and between codes.”®
A thematic content analysis can also involve quantifying
themes and subthemes, as a method of highlighting the pri-
mary issues. Thematic saturation occurred when the exam-
ination of new interviews did not reveal any further themes.

2.5.3 | Secondary quantitative analysis of
seizure outcome

Quantitative analyses were conducted using IBM SPSS
Statistics (Version 24). All tests were two-tailed with a 5% sig-
nificance level. Due to the uneven distribution and relatively
small numbers across seizure outcome groups, assumptions
of parametric tests were not upheld and more conservative
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Domain Specific milestones Description
Social Driving Receiving medical clearance to drive or obtain a
learner's permit
Drugs and alcohol Use of alcohol and/or recreational drugs
Friendships/social Establishing and maintaining friendships and
activities hobbies
Travel Interstate or overseas travel
Educational Furthered education Pursuing secondary or tertiary education or a
trades certificate
Vocational New job/promotion Commencement of the job the patient was in at
the time of study interview
Stopped working Stopped work due to redundancy, retirement, or
commencing disability support
Family Relationship conflict Disruption of relationship dynamics following

Separation/divorce

New relationships

surgery
Separation or divorce from long-term partner/
spouse

Establishment of the relationship/marriage the

TABLE 1
following surgery

Social milestones assessed

patient was in at the time of study interview

First children

Birth of first child postsurgery for those married

(m) and single (s) at the time of surgery

nonparametric alternatives were employed.32 Kruskal-Wallis
tests were used to assess group differences in mood, anxiety,
and HRQOL, with post hoc Mann-Whitney U tests used to
identify the direction of between-group differences.

3 | RESULTS

3.1 | Pattern of postsurgical social milestone
trajectories

Driving, education, employment, and family milestones were
easily time-tagged events and could be plotted across the long-
term follow-up period (Figure 1; see Figure S2 for individual
milestones). Milestones relating to alcohol and/or recreational
drug use, social activities or hobbies, and travel were not plot-
ted due to difficulty identifying specific dates. These outcomes
were, however, still included in the thematic analysis.

A particular pattern, or sequence, of social milestone
achievement was identified (Figure 1). Patients focused early
on driving, before moving on to educational and vocational
milestones, followed by family milestones. This pattern
spanned the length of the follow-up period.

311 |

Twenty-nine patients (74%) had obtained a license prior
to surgery. For two (5%), a seizure-related car accident
triggered initial investigation of surgery. Following
surgery, 28 (72%) regained their license or obtained a

Driving

learner's permit within 24 months. Seven (18%) ob-
tained their license between 2 and 6 years postsurgery,
while four (10%) were not driving at the time of inter-
view due to seizures or, in the case of one MO patient,
out of choice. Three (50%) of the OS group were able to
regain their license due to a shift to nocturnal seizures
(n = 1) and periods of seizure freedom <5 years (n = 2).
However, they were not able to hold their license over
the entire follow-up period.

3.1.2 | Relationship conflict and separations

Half of the patients in a relationship at the time of surgery
(14/26; 54%) reported altered relationship dynamics, which
included relationship conflict due to the postsurgical adjust-
ment process. For five patients (20%), this led to separa-
tion, typically occurring within five years of surgery. A
further four patients (16%) separated from partners within
10 years of surgery but did not link this to postsurgical ad-
justment. The majority of those who separated subsequently
established new long-term relationships (55%), and one
MO patient reconciled with her partner following a year of
separation.

3.1.3 | Furthered education

Patients embarked on achieving educational milestones
typically within four years of undergoing surgery. Eight
(21%) reported furthering their education in the form of
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Ind a & y
Overcoming the social limitations of
living with chronic epilepsy

SF 100% Driving (n = 35)

Confidence
Reduced worry about seizure recurrence and
confidence from milestone achievement

&

MO 95%
0S 50%
SF 30% Relationship conflict (n = 14)
MO 43%
0s 16%
SF 20% Furthered education (n = 8)
MO 26%
0S 0%
— ‘ Started current job/ promotions (n = 20) l
‘ SF70% MO 57% 05 0% J
Separations (n = 9)
SF 30% MO 22% OS 16%
SF10% Eirct children (m) (n=5)
MO 13%
0S 16%
@ drrrrasisannnnsssnsnnsnnnn

First children (s) (n =8)
SF 30% MO 22% OS 0%

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

Years Post-Surgery

FIGURE 1

Post-surgical social milestones mapped according to the years they were accomplished.

Outliers represented by individual diamonds; SF, seizure free; MO, mixed outcome; OS, ongoing seizures; (m), married; (s), single. Percentages

represent the proportion of patients within each group who achieved each milestone.

completing high school certificates (n = 1, MO), trade cer-
tificates (n = 5), undergraduate (n = 1, SF), or postgraduate
(n = 1, MO) University degrees. Three patients (8%) were
considering pursuing further education at the time of inter-
view to enhance their vocational prospects.

3.14 |

Medical records indicated at least 23 (59%) patients underwent
a graded return to work within 24 months of surgery; however,
at the time of interview only 11 (28%) specifically mentioned
this process. Patients commenced the job they were in at the
time of interview between 2 and 12 years postsurgery, with
median time since commencing their current job at 10 years
(SD = 5.4). Of those unemployed at interview (n = 16), three
(19%) were unemployed prior to surgery and did not gain ongo-
ing employment postsurgery. Those who stopped working after
surgery did so between 6 and 12 years—one became a primary
carer (MO), three (19%) retired, and nine (56%) went onto a
disability support pension.

Work and promotions

3.1.5 |

Approximately a third of patients (n = 13) were single at
surgery. Establishment of long-term romantic relationships,
both for those who were single (9/13; 69%) and for those who
found new relationships following early separations (5/9;
55%), typically occurred nine or more years postsurgery.
Only one patient (SF) established a new relationship within
2 years postsurgery that was ongoing at interview.

New partners

3.1.6 |

Approximately half of those in a relationship at the time of
surgery had children (14/26; 54%), while five (19%) had their
first child postsurgery, typically within 3-4 years. Of those
who were single at surgery (n = 13), three (23%) had chil-
dren within six years, and five (38%) had children 15 or more
years postsurgery. Three patients (23%) became stepparents,
10-14 years postsurgery. Ten patients (27%) did not have
children, 50% of whom had OS.

First children
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3.2 | Impact of seizure outcome on
social outcomes

Clinical and social outcomes are outlined in Tables 2 and 3,
respectively. Unsurprisingly, there was a significant differ-
ence between seizure groups in AED use, with SF patients
more likely to have discontinued AEDs and OS patients more
likely to be on polytherapy. OS patients also had significantly
less time elapsed since their last seizure.

Seizure free and MO groups demonstrated good social
milestone achievement across the follow-up period. A higher
proportion of SF patients established new relationships, while
more MO patients stopped working postsurgery. However, a
higher proportion of MO patients were slightly older and al-
ready married at surgery. In contrast, the OS group described
relatively impoverished social trajectories and showed sig-
nificantly reduced social milestone achievement at interview
(Table 3).

3.3 | Patient perceptions of their social
trajectories

Patient experiences of achieving social milestones were
grouped under four broad themes: early independence, grow-
ing confidence, acceptance and stability, and an underlying
sense of caution (Table 4).

3.3.1 | Early independence

Early social milestones, particularly driving, were associ-
ated with an increased sense of independence and autonomy.

Seizure free

(n = 10) (n =23)

Gender (female) 7 (70%) 14 (61%)
Laterality (left) 8 (80%) 14 (61%)
Presurgery GTCS 3(30%) 7 (30%)
Medication regime®

No AEDs 4 (40%) 4 (17%)

Monotherapy 6 (60%) 15 (65%)

Polytherapy 0 4 (17%)
Mean current age (SD) 48.4 (4.5) 51.3 (8.6)
Mean age at surgery (SD) 29.2 (4.6) 33.6 (9.8)
Mean age at onset (SD) 10.4 (5.7) 11.8 (8.7)
Mean duration of preoperative epi- 18.9 (7.1) 22.2 (10.8)

lepsy (SD)

Mean length of follow-up (SD) 19.1 (1.3) 17.3 (2.8)
Mean time since last seizure (SD)* 19.2 (1.5) 10.9 (6.9)

Mixed outcome

Themes of exploring this autonomy were raised by 80% of SF
and 83% of MO patients, compared to 33% of the OS group.
Driving in particular was remembered as the first major
achievement and a tangible sign of independence. Patients
also recalled catching up on missed opportunities and/or ex-
ploring opportunities not previously available, including the
ability to travel, which was often described as a highlight.

A downside to this newfound independence and autonomy
was its potential to result in relationship conflict in the early
years postsurgery. Partners were sometimes (15%) described
as “carers” presurgery and subsequently struggled to accept
patients' increased independence and associated changes in
behavior. At the time of interview, five patients (13%) also
described fractured dynamics in their family of origin. These
difficulties were present for two families prior to surgery;
however for the others, families could also have difficulty
accepting changes in the patient's attitudes or behaviors fol-
lowing surgery, and they could view the patient's changes in
relationships as out of character, resulting in strained family
dynamics. Evidence of fractured dynamics up to 20 years
postsurgery points to lasting changes in patient support net-
works as a result of the postsurgical adjustment process.

The sense of increased independence was not abso-
lute. For example, two MO patients (9%) reported the need
to consider the risk of seizures when on holidays (eg, not
being allowed to snorkel). OS patients particularly experi-
enced more limitations around driving, including driving
restricted to the daytime (16%) or experiencing periods of
being unable to drive postsurgery due to seizures (33%).
Three OS patients (50%) were unable to regain a driver's li-
cense, which significantly impeded their ability to establish

TABLE 2 Clinical and seizure

Ongoing sei- .. .. .
characteristics of participants according

zures (n = 6)
2 (33%)
3 (50%)
4 (67%)

to seizure outcome for the final sample
(n=39)

0

1 (17%)

5 (83%)
54.9 (7.2)
37.2(7.1)
19.7 (15.9)
17.5 (13.2)

17.5 (2.1)
1.53.1)

Abbreviations: AEDs, antiepileptic drugs; GTCS, generalized tonic-clonic seizures; SD, standard deviation.

*P < 0.005.
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TABLE 3

Seizure free (n = 10)

Marital status at surgery

Single 4 (40%)
Partner 2 (20%)
Married 4 (40%)
Current marital status”
Single 0
Partner 2 (20%)
Married 7 (70%)
Divorced 1(10%)
Widowed 0
Have children/stepchildren 8 (80%)
Living arrangementsb
Partner and/or children 8 (80%)
Parents 0
Alone 2 (20%)
Currently Driving® 9 (90%)
Highest level of education
Primary school 1 (10%)
Secondary school 5(50%)
TAFE 3 (30%)
University 1 (10%)
Current occupationb
Employed FT 6 (60%)
Employed PT 3 (30%)
Unemployed 1 (10%)
Retired 0
Median NDDI-E (IQR) 10.0 (4.0)
Median PHQ-GAD-7 (IQR) 2.0 (4.0)
Median Total QOLIE-31 (IQR) 79.6 (12.4)
Median QOLIE-31 social functioning (IQR)* 95.0 (15.0)
Median QOLIE-31 seizure worry (IQR) 100.0 (8.9)
Median QOLIE-31 medication concern (IQR)* 100.0 (2.8)

Social demographics based on seizure outcome for the final sample (n = 39)

Ongoing sei-

Mixed outcome (n = 23) zures (n = 6)

5 (22%) 4(67%)
4 (17%) 2 (33%)
14 (61%) 0
0 5 (83%)
4 (17%) 0
17 (74%) 0
1 (4%) 1(17%)
1 (4%) 0
20 (87%) 1 (16%)
22 (96%) 0
0 2 (33%)
1 (4%) 4(67%)
22 (96%) 3 (50%)
1 (4%) 0
11 (49%) 3 (50%)
3 (13%) 1 (17%)
8 (34%) 2 (33%)
13 (57%) 0
1 (4%) 0
6 (26%) 6 (100%)
3 (13%) 0
11.0 (6.0) 10.5 (8.0)
2.5 (8.0) 0(11.0)
81.6 (17.4) 67.9 (24.1)
98.0 (15.0) 68.5 (63.8)
100.0 (10.8) 83.0 (18.4)
80.6 (47.9) 63.9 (52.1)

Abbreviations: FT, full time; NDDI-E, Neurological Disorders Depression Inventory for Epilepsy; PHQ-GAD-7, Patient Health Questionnaire for Generalized Anxiety
Disorder—7-item; PT, part-time; SD, standard deviation; QOLIE-31, Quality of Life in Epilepsy Inventory—31-item; TAFE, Technical and Further Education.

*P < 0.05.
#kP < 0.005.

independence as they continued to rely on the assistance of
family and/or friends.

332 |

As assurance in newfound independence and autonomy
grew, so did patients' confidence in their ability to manage
new social roles. Confidence was strengthened twofold,
through reduced fear of seizure recurrence and through im-
portant social achievements, such as furthering education,

Growing confidence

successful return to work, promotions, or new social hobbies.
These achievements were sources of pride and stood out as
important accomplishments, or specific new adventures that
were not possible prior to surgery (15%). Themes relating to
increasing confidence were raised primarily by SF (80%) and
MO (78%) patients. Only one OS patient (16%) specifically
described building confidence through social roles.

Surgery also had a noticeable impact on being a parent.
Four patients (31%; all female) felt epilepsy had impacted
their ability to parent, which negatively impacted their
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TABLE 4 Commonly reported themes when discussing social milestones (n = 39)

Theme n (%)

Early independence ~ Own independence

& Autonomy 29 (77%)

Impact on others
13 (36%)

Restrictions
3 (8%)

Confidence
25 (64%)

Growing
confidence

Hurdles
19 (49%)

Acceptance and
stability

Current normality
35 (90%)

Reframing
19 (49%)

(Continues)

Subtheme
Driving the first major
milestone

Driving increases
social and vocational
opportunities

Catching up

Friends adjusting to
changes in patient

Family adjusting to
changes in patient creates
conflict

Long-term social
restrictions

Through successes in new
social roles

Through reduced worry
about seizures

Due to age and maturity
Ongoing epilepsy-related
challenges in social roles
Financial difficulties
Disclosure or discrimina-
tion in the workplace
Work and family life il-

lustrate normality

Reframed early relationship
conflict

Overcome delays in achiev-
ing family milestones

Social comparisons

Examples

S034 (SF): That was the biggest, first thing to come out of the
whole thing was clearance there [to drive].

S022 (SF): Like when I first got my license I think I just called
in on so many people to see if they were home, [...] whereas
before [...] I'd even have to get a cab to basketball to play and
a cab home.

SO11 (MO): I was on fast-forward; I was sort of catching up
everything that I'd missed. Relationships and all that. And
socialising.

S007 (MO): Took a lot of people time to adjust to me being
quote, unquote normal again.

S014 (SF): Especially my husband, it affected him a lot because
he was so used to coping and having to do things and we went
through stages there where you just sort of argue about eve-
rything because he was so used to just being able to do it [...]
whereas you know, you're trying to be more independent.

S050 (OS): Because I don't have a license [...] If you don't have
a license, you lose your independence and you gotta rely on
people, basically.

S018 (MO): I'm more confident in what I do, where I go. Like, I
remember [ was working and [...] my cousin [...] loaned me a
car and I drove to [town], stayed overnight [...] I would never
have done that if I still had epilepsy.

S056 (MO): Like you can get on with life and not have to stop to
think, “Oh I might have a seizure.”

S059 (MO): Just with being older and, and yeah, more in control
I suppose.

S022 (SF): I haven't really got any social friends down there.
And you know, I don't know whether that extends back from,
you know, your confidence with having epilepsy and all the
rest, you know, that it's harder, you know.

S066 (MO): Oh, I wish I didn't have to [work]. Wish I didn't
have to earn money but you know, I was off a long time when I
had seizures, so it's my turn to pay a little bit back, I feel.

S035 (MO): I didn't know whether to be 100% truthful or not,
you know, because I've been seizure free for so long I didn't
know if it was necessary to bring that up [for a job application].

S037 (MO): Yeah, yeah, working full-time and yeah, and that,
general house and kids and family stuff, so yeah.

S024 (MO): That's probably the biggest downside to the opera-
tion. But the, I'm remarried um, which was inevitable given
my scenario. I'm with someone a bit, bit more in tune with me,
physically and mentally.

S006 (SF): But back then [post-op] I was depressed because
there wasn't anybody in my life. I'd think I'm getting older and
older and I don't want to be alone for the rest of my life. It was
more that side of things.

S034 (SF): If I was me brother, who's two or three years older
than me, he had [a] kid when he was 18 who's like 21, 22 now,
so, whereas I'm like 42 and I've got a four-year-old.
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S059 (MO): I'm not terribly sociable [...] I'm not good at mak-
ing friends and that sort of thing but I work with another four
ladies my age and we all seem to get on.

S046 (MO): I mean it's, truthfully, it's a bit of a scare that if I
drink too much I might have [a seizure], so that really works on

S056 (MO): I'd rather take a tablet and not have a seizure then
find out and have a seizure. I can lose my license.

S049 (OS): Well I've also vowed never to have any children.

COLEMAN ET AL.
TABLE 4 (Continued)
Theme n (%) Subtheme Examples
Acceptance Accepted social limitations
27 (69%)
Ongoing caution For self Alcohol and drugs linked to
29 (74%) seizure risk
me more than anything.
Important to maintain
license
For others Risk of passing epilepsy on
3 (8%) to children

self-esteem. Postsurgery, reduced worry about seizures gave
parents the confidence to take on more responsibility at
home. For those without children at surgery (n = 26), nine
(35%) reported that a good seizure outcome gave them con-
fidence to start a family with less concern about the added
burden on their partner.

Despite this growing confidence, social achievements were
not without challenge. Nine patients (23%) reported that epi-
lepsy had impeded their education before surgery and eight
(20%) reported they could subsequently not “be bothered” fur-
thering education postsurgery, as it represented too great a chal-
lenge. Postoperative cognitive difficulties interfered with the
pursuit of further education for two patients (5%), and one MO
patient reported having to change jobs as a result of postsurgical
memory issues. Memory difficulties were particularly evident
at work (46%); however, these difficulties were primarily at-
tributed to aging, tiredness, or the side effects of medication,
rather than to surgery.

Disclosure and/or discrimination in the workplace re-
mained an issue—four patients (10%) cited perceived dis-
crimination or occupational health and safety issues due to
their epilepsy as the reason they stopped work postsurgery.
Patients also faced the new challenge of deciding whether to
disclose that they have or had epilepsy to new employers.
Financial issues were also raised by 22 patients (56%) and
were cited as a reason for working long hours or delaying
retirement, potentially reflecting levels of underemployment.

3.3.3 | Acceptance and stability

Themes of acceptance and establishing stability were raised
by SF (100%), MO (96%), and OS (50%) patients. Social
roles, particularly relating to family and work, were key to
stability, often illustrating life as “normal.” Comparison to
friends and family helped patients situate themselves within
a broader social network (better than some, worse than oth-
ers), but highlighted perceived delays in social milestone
achievement. Patients commented on the experiences of
living at home for longer than their siblings, and feeling

Cause I don't want to pass any epilepsy on to somebody else.

relatively inexperienced and delayed when exploring roman-
tic relationships and starting their own family. For those who
experienced significant changes in their family dynamics,
reframing also fostered acceptance. Patients reframed post-
surgical difficulties as an “inevitable” part of the adjustment
process, for the better. “For the better” could include either
a reestablished, more equal partnership dynamic, dissolution
of the relationship and finding a new, more compatible part-
ner, or enjoying being single.

Presurgery, 13 patients (33%) specifically reported the de-
sire to expand their social horizons. At the time of long-term
interview, however, many patients (44%) described limited
social circles outside of the family because they were “introv-
erty” or “shy.” Difficulties included not knowing how to meet
new people and make small talk, as well as experiencing poor
memory for names, which could result in social embarrass-
ment. Only three patients (8%) felt they should be socializing
more, and overall, there was no evidence of a need to “catch
up” on social activities at the time of interview.

3.34 | Ongoing caution

A sense of caution continued across the follow-up period,
including concern that stress from social roles could trigger
seizures, as well as fear that a seizure would result in social
restrictions. These themes were raised by 60% of SF patients,
74% of MO patients, and 100% of OS patients.

Despite early expanding social horizons, only three pa-
tients (8%) reported “catching up” on partying or excessive
alcohol use. Seven (18%) reported abstinence from alcohol
and 17 (44%) had never tried recreational drugs, primarily
due to the perceived increased risk of seizures, a feeling of
already taking “enough drugs,” and/or general lack of inter-
est. Those who experimented with recreational drugs (n = 5;
13%) reported cannabis use only.

Risk of seizure recurrence remained at the “back of the
mind” for patients, even after long periods of seizure free-
dom, with seven (18%) reporting an ongoing fear of los-
ing their driver's license. Strategies to manage this concern
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included not wishing to change AED regimes, not drinking
and driving, and maintaining general health. Three patients
(8%) also reported concern about the possible heritability of
their epilepsy, which was a reason not to have children for
one OS patient.

3.4 | Mood, anxiety, and HRQOL

Given the potential impact of current psychiatric symptoms
on cognitive function and day-to-day activities, we inves-
tigated group differences in mood, anxiety, and HRQOL
(Table 3). A significant difference was only found for the
QOLIE-31 subscales of social functioning (H(2) = 6.63,
P = 0.036) and concern about the effects of medication
(H(2) = 8.36, P = 0.015). Post hoc Mann-Whitney U tests
revealed less concern regarding medication for the SF group
compared to MO (U = 61.5, P = 0.022, r = —0.40) and OS
patients (U = 6.0, P = —.004, r = —0.53). The OS group
showed significantly lower scores on social functioning com-
pared to both SF (U = 9.0, P = 0.02, r = —0.43) and MO
patients (U = 26.5, P = 0.017, r = —0.44).

4 | DISCUSSION

We examined patient experiences of their postsurgical tra-
jectory of social milestone achievement over a 15-20 year
follow-up period. Driving was described as the first major
milestone postsurgery. Patients then addressed educa-
tional, vocational, and family goals. The timing of a re-
turn to driving is in part dictated by local medicolegal
regulations; however, few patients delayed regaining their
driver's license beyond 24 months. This supports the im-
portance of pursuing this milestone early and its role as a
major accomplishment for patients and an important step-
ping-stone to other social achievements.*® Pleasingly, the
number of patients who had achieved driving (87%) and
new employment outcomes (51%) exceeded estimates
of patients who expected these outcomes in a previously
published TLE cohort from Austin Health (45% and 35%,
respectively).® This cohort also commonly expressed a de-
sire to develop new activities (38%)%; however, only 15%
of our patients specifically raised the topic of starting new
hobbies postsurgery, while 44% reported accepting limited
social circles.

It has been suggested that there is stability in patient-per-
ceived benefits, satisfaction, and HRQOL across short- and
longer-term postsurgical follow-up due to a reprioritization
effect.>* In other words, a stable sense of HRQOL may be
fostered by the mutual adjustment of expectations and per-
ceptions of postsurgical experiences, such as the acceptance
of social limitations described above.*® In our study, patients
reframed early difficulties or delays in milestone achievement

as an inevitable part of their journey toward better outcomes,
or adjusted expectations retrospectively to accept ongoing
seizures and associated restrictions. A recent qualitative study
of the long-term outcomes of epilepsy surgery identified a
similar process to that described by our cohort,” supporting
an active reframing and reprioritization of ongoing progress
postsurgery, in order to maintain psychosocial “equilibrium”
as patients work toward achieving their social goals.

To date, studies of patient expectations have largely fo-
cused on the number of patients reporting specific goals,
rather than exploring the time frame within which patients
believe they will achieve these goals. Expecting changes to
occur within a short time frame may heighten patient disap-
pointment and frustration following surgery. Indeed, patients
who emphasize family and social expectations presurgery are
less likely to consider their operation a success at six-month
follow-up.'! The postsurgical social trajectory identified here
spanned the 20-year follow-up period, which has important
implications for patient counseling. Patients who view sur-
gery as a final resort and delay undergoing the operation may
be at particular risk of perceiving heightened delays after sur-
gery when comparing their achievements to those of friends
and family.

The pattern of social outcomes identified here strongly
resembles a process of psychosocial development, in which
individuals move through sequential stages, each involving
a particular task, or role, to master.>® Of relevance to our
patients, individuals can be prompted to revisit particular
stages following major life events, such as epilepsy sur-
gery, and seek to readdress the task or remaster the role.*
Following surgery, aspects of the early process of adjust-
ment, known as the burden of normality,z’23 37 resemble the
psychosocial stage of identity formation, in which individ-
uals explore new social roles and form a “well” identity.38
This was evident in patient recall of early experiences of
questioning their sense of self without epilepsy, increased
self-expectations, a need to make up for lost time, exces-
sive activity, and the restructuring of family dynamics, all
core features of the burden of normality.2 After this stage
of identity formation, individuals typically address the
challenge of learning to commit to others in partnership.36
Interestingly, for those patients who were in a relationship
at the time of surgery, conflict and separations occurred
predominantly within 5-10 years of surgery and for those
who were single at surgery, new relationships were pre-
dominantly established 10 years after surgery. It may be
that establishing a new relationship is more easily achieved
after an individual has been able to explore and establish his
or her own identity, strengthening the idea of a stage-based,
or stepwise psychosocial process. At the time of long-term
interview, established families, as well as work roles, were
commonly used to illustrate a sense of stability, or normal-
ity in current life. This broadly aligns with the appropriate
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stage of middle adulthood, in which the focus is on contrib-
uting to society and the next generation.36 Conceptualizing
the long-term postsurgical adjustment process within a
psychosocial framework provides clinicians with a broad
structure from which to explore patient postsurgical goals
and outcomes.

Of note, sporadic breakthrough seizures did not appear to
significantly impact the social outcome trajectory, providing
support for the idea that complete seizure freedom is not a nec-
essary condition for social benefits following surgery.3’13’39 The
recurrence of regular ongoing postoperative seizures, however,
did present barriers to milestone achievement. Within the OS
group, establishing stability or normality appeared primarily
driven by a process of “getting on with it” and accepting sei-
zure recurrence, as described by Shirbin et al.®

4.1 | Strengths and limitations

Qualitative studies provide a rich, in-depth perspective of the
lived experiences of a specific population, in this case those
who have undergone epilepsy surgery. In such research, a
specific “control” group, healthy or medical, is typically not
relevant.>140-8 Moreover, while the social milestones exam-
ined here, including divorce and fractured family dynamics,
are common across any population, what we have described
are changes in social trajectories that patients attribute to the
process of undergoing surgery. From these lived experiences,
the lifespan developmental framework of Erikson emerged
as relevant, given its broad account of a typical psychosocial
trajectory that serves as a useful point of reference, including
the tendency of individuals to revisit earlier phases where de-
velopmental tasks or milestones have not been realized.***’

It should be noted that those who participated in the
final study were less likely to have ongoing seizures com-
pared to those who were excluded. Overall, however, the
majority of our patients had a mixed seizure outcome, ex-
periencing some seizure recurrence. In fact, the highest
rate of seizure freedom was seen in those who declined to
participate, suggesting that our sample is not merely re-
flective of those with the “best” outcome. In addition, the
proportion of patients achieving seizure freedom, as well
as specific social milestones across our seizure outcome
groups, are largely consistent with previously published
ATL cohorts.***>! Our work extends this literature by fo-
cusing on characterizing the pattern and psychological ex-
perience of social milestone achievement and the impact of
seizure outcome on this pattern. Importantly, these findings
may not only be useful for clinicians treating patients with
epilepsy. Research into the early postsurgical adjustment
process has been found to translate well to other neuro-
logical conditions, such as Parkinson's patients undergoing
deep brain stimulation, or patients with successfully treated
narcolepsy.sz_55

S | CONCLUSION

This study is one of the longest post-ATL follow-up studies
to date. It provides a unique, patient-centered perspective for
understanding the pattern of postsurgical social outcomes,
including realistic time frames for achieving key social
milestones following surgery. These findings may be used
to inform clinical practice in terms of improved presurgical
counseling of patients and families, as well as postoperative
follow-up and rehabilitation.

ACKNOWLEDGMENTS

We would like to thank Prof. Samuel Berkovic from the
Melbourne Brain Centre, Austin Health, for his support with
recruitment and data collection. We would also like to thank
Dr. Marie O'Shea from the Neuropsychology Department,
Austin Health, for her support and generosity, both with her
time and her office space. A special thank you also to all of
the patients who volunteered their time and stories for the
study.

CONFLICTS OF INTEREST

None to report. We confirm that we have read the Journal's
position on issues involved in ethical publication and affirm
that this report is consistent with those guidelines.

ORCID

Honor Coleman “= https://orcid.org/0000-0002-5532-9327

REFERENCES

1. Wiebe S, Blume WT, Girvin JP, Eliasziw M. A randomized, con-
trolled trial of surgery for temporal-lobe epilepsy. N Engl J Med.
2001;345(5):311-8.

2. Wilson SJ, Bladin PF, Saling MM. Paradoxical results in the cure
of chronic illness: the “burden of normality” as exemplified follow-
ing seizure surgery. Epilepsy Behav. 2004;5(1):13-21.

3. HamiwkaL, Macrodimitris S, Tellez-Zenteno JF, Metcalfe A, Wiebe
S, Kwon CS, et al. Social outcomes after temporal or extratempo-
ral epilepsy surgery: a systematic review. Epilepsia. 2011;52(5):
870-9.

4. Reid K, Herbert A, Baker GA. Epilepsy surgery: patient-perceived
long-term costs and benefits. Epilepsy Behav. 2004;5(1):81-7.

5. Malmgren K, Ozanne A, Wilson SJ. Subjective experiences of
epilepsy surgery in adults. In: Long-term outcomes of epilepsy
surgery in adults and children. New York, NY: Springer, 2015; p.
209-24.

6. Baxendale S. Managing expectations of epilepsy surgery. In
Malmgren K, Baxendale S, Cross HJ (Eds) Long-term outcomes of
epilepsy surgery in adults and children. New York, NY: Springer,
2015; 243-53.


https://orcid.org/0000-0002-5532-9327
https://orcid.org/0000-0002-5532-9327

3 | Epilepsia Open®

7.

10.

11.
12.

13.

14.
15.
16.

17.

18.

19.

20.
21.
22.
23.
24.

25.

COLEMAN ET AL.

Taylor DC, McMackin D, Staunton H, Delanty N, Phillips J.
Patients' aims for epilepsy surgery: desires beyond seizure free-
dom. Epilepsia. 2001;42(5):629-33.

Wilson SJ, Saling MM, Kincade P, Bladin PF. Patient expectations
of temporal lobe surgery. Epilepsia. 1998;39(2):167-74.

Ozanne A, Graneheim UH, Ekstedt G, et al. Patients' expectations

and experiences of epilepsy surgery: a population-based and long-
term qualitative study. Epilepsia. 2016;57(4):605-11.

Wilson SJ, Micallef S, Henderson A, Rayner G, Wrennall JA,
Spooner C, Harvey AS. Developmental outcomes of childhood-
onset temporal lobe epilepsy: a community-based study. Epilepsia.
2012;53(9):1587-96.

Wilson SJ, Saling MM, Lawrence J, Bladin PF. Outcome of tem-
poral lobectomy: expectations and the prediction of perceived suc-
cess. Epilepsy Res. 1999;36(1):1-14.

Wilson SJ, Bladin PF, Saling MM, Pattison PE. Characterizing psy-
chosocial outcome trajectories following seizure surgery. Epilepsy
Behav. 2005;6(4):570-80.

Keene DL, Loy-English I, Ventureyra ECG. Long-term socioeco-
nomic outcome following surgical intervention in the treatment
of refractory epilepsy in childhood and adolescence. Child's Nerv
Syst. 1998;14(8):362-5.

Stavem K, Bjgrnaes H, Langmoen IA. Long-term seizures and
quality of life after epilepsy surgery compared with matched con-
trols. Neurosurgery. 2008;62(2):326-35.

Sperling MR, Saykin AJ, Roberts FD, French JA, O'Connor MJ.
Occupational outcome after temporal lobectomy for refractory ep-
ilepsy. Neurology. 1995;45(5):970-7.

Jackson GD, Berkovic SF, Tress BM, Kalnins RM, Fabinyi GCA,
Bladin PF. Hippocampal sclerosis can be reliably detected by mag-
netic resonance imaging. Neurology. 1990;40(12):1869-75.
Bladin PF. Psychosocial difficulties and outcome after temporal
lobectomy. Epilepsia. 1992;33(5):898-907.

Berkovic SF, McIntosh AM, Kalnins RM, Jackson GD, Fabinyi
GC, Brazenor GA, et al. Preoperative MRI predicts outcome of
temporal lobectomy. Neurology. 1995;45:1358-63.

MclIntosh AM, Kalnins RM, Mitchell LA, Fabinyi GC, Briellmann
RS, Berkovic SF. Temporal lobectomy: long-term seizure out-
come, late recurrence and risks for seizure recurrence. Brain.
2004;127:2018-30.

Berg AT, Baca CB, Rychlik K, Vickrey BG, Caplan R, Testa FM, et
al. Determinants of social outcomes in adults with childhood-onset
epilepsy. Pediatrics. 2016;137(4):e20153944.

Stern PN, Porr CJ. Essentials of accessible grounded theory.
Walnut Creek, CA: Left Coast Press; 2011.

Rapport F, Shih P, Mitchell R, Nikpour A, Bleasel A, Herkes G, et
al. Better evidence for earlier assessment and surgical intervention
for refractory epilepsy (The BEST study): a mixed methods study
protocol. BMJ Open. 2017;7(8):e017148.

Wilson S. The, “burden of normality”: concepts of adjust-
ment after surgery for seizures. J Neurol Neurosurg Psychiatr.
2001;70(5):649-56.

Wilson SJ, Bladin PF, Saling MM, McIntosh AM, Lawrence
JA. The longitudinal course of adjustment after seizure surgery.
Seizure. 2001;10(3):165-72.

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure
for assessing generalized anxiety disorder: the GAD-7. Arch Intern
Med. 2006;166(10):1092-7.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

39.

40.

41.

42.

43.

44.

45.

Gilliam FG, Barry JJ, Hermann BP, Meador KJ, Vahle V, Kanner
AM. Rapid detection of major depression in epilepsy: a multicentre
study. Lancet Neurol. 2006;5(5):399-405.

Cramer JA, Perrine K, Devinsky O, Bryant-Comstock L, Meador K,
Hermann B. Development and cross-cultural translations of a 31-
item quality of life in epilepsy inventory. Epilepsia. 1998;39(1):81-8.
Braun V, Clarke V. Using thematic analysis in psychology. Qual
Res Psychol. 2006;3:77-101.

Stam H, Grootenhuis MA, Last BF. The course of life of survivors
of childhood cancer. Psycho-Oncology. 2005;14(3):227-38.
Bouwman MG, Maurice-Stam H, Linthorst GE, Hollak CEM,
Wijburg FA, Grootenhuis MA. Impact of growing up with Fabry
disease on achievement of psychosocial milestones and quality of
life. Mol Genet Metab. 2011;104:308-13.

Rapport F, Clement C, Doel MA, Hutchings HA. Qualitative re-
search and its methods in epilepsy: contributing to an understand-
ing of patients' lived experiences of the disease. Epilepsy Behav.
2015:45:94-100.

Tabachnik BG, Fidell LS. Using multivariate statistics. Boston,
MA: Allyn & Bacon; 2007.

Kerr C, Nixon A, Angalakuditi M. The impact of epilepsy on chil-
dren and adult patients' lives: development of a conceptual model
from qualitative literature. Seizure. 2011;20(10):764-74.

Taft C, Sager Magnusson E, Ekstedt G, Malmgren K. Health-re-
lated quality of life, mood, and patient satisfaction after epilepsy
surgery in Sweden — a prospective controlled observational study.
Epilepsia. 2014;55(6):878-85.

Headey B, Wearing AJ. Understanding happiness. Melbourne,
Vic.: Longman Cheshire; 1992.

Erikson EH. Identity and the life cycle: selected papers. Oxford,
UK: International Universities Press; 1959.

Wilson SJ, Bladin PF, Saling MM. The burden of normality: a
framework for rehabilitation after epilepsy surgery. Epilepsia.
2007;48(suppl 9):13-6.

. Meeus W, Iedema J, Helsen M, Vollebergh W. Patterns of ado-

lescent identity development: review of literature and longitudinal
analysis. Dev Rev. 1999;19(4):419-61.

Chovaz CJ, McLachlan RS, Derry PA, Cummings AL. Psychosocial
function following temporal lobectomy: influence of seizure con-
trol and learned helplessness. Seizure. 1994;3(3):171-6.

Shirbin CA, MclIntosh AM, Wilson SJ. The experience of seizures
after epilepsy surgery. Epilepsy Behav. 2009;16(1):82-5.

Sample PL, Ferguson PL, Wagner JL, Elisabeth Pickelsimer E,
Selassie AW. Experiences of persons with epilepsy and their fam-
ilies as they look for medical and community care: a focus group
study from South Carolina. Epilepsy Behav. 2006;9(4):649-62.
Harden J, Black R, Chin RFM. Families' experiences of living with
pediatric epilepsy: a qualitative systematic review. Epilepsy Behav.
2016;60:225-37.

Elliott IM, Lach L, Smith ML. I just want to be normal: a quali-
tative study exploring how children and adolescents view the im-
pact of intractable epilepsy on their quality of life. Epilepsy Behav.
2005;7(4):664-78.

Meng Y, Elkaim L, Wang J, Liu J, Alotaibi NM, Ibrahim GM, et
al. Social media in epilepsy: a quantitative and qualitative analysis.
Epilepsy Behav. 2017;71:79-84.

Walker ER, Barmon C, McGee RE, Engelhard G, Sterk CE,
Dilorio C, et al. A dyadic model of living with epilepsy based on



COLEMAN ET AL.

381

46.

47.

48.

49.

50.

S1.

52.

the perspectives of adults with epilepsy and their support persons.
Epilepsy Behav. 2015;53(C):1-9.

Baca CB, Pieters HC, Iwaki TJ, Mathern GW, Vickrey BG.
“A journey around the world”: parent narratives of the journey
to pediatric resective epilepsy surgery and beyond. Epilepsia.
2015;56(6):822-32.

Collard SS, Marlow C. “It's such a vicious cycle”: narrative ac-
counts of the sportsperson with epilepsy. Psychol Sport Exerc.
2016;24:56-64.

Mcewan MIJ, Espie CA, Metcalfe J, Brodie MJ, Wilson MT.
Quality of life and psychosocial development in adolescents with
epilepsy: a qualitative investigation using focus group methods.
Seizure. 2004;13(1):15-31.

Marcia JE. Development and validation of ego-identity status. J
Pers Soc Psychol. 1966;3(5):551-8.

Andersson-Roswall L, Engman E, Samuelsson H, Malmgren
K. Psychosocial status 10 years after temporal lobe resection
for epilepsy, a longitudinal controlled study. Epilepsy Behav.
2013;28(1):127-31.

Asztely F, Ekstedt G, Rydenhag B, Malmgren K. Long term follow-
up of the first 70 operated adults in the Goteborg Epilepsy Surgery
Series with respect to seizures, psychosocial outcome and use of an-
tiepileptic drugs. J Neurol Neurosurg Psychiatry. 2007;78(6):605-9.
Schiipbach WM, Agid Y. Psychosocial adjustment after deep brain
stimulation in Parkinson's disease. Nat Rev Neurol. 2008;4(2):58-9.

53.

54.

55.

Epilepsia Open®

Genardini N, Wilson SJ, Lawrence JA. Patterns of psychosocial
adjustment following cardiac surgery. Sleep Med. 2007;8:252-9.
Wilson SJ, Frazer DW, Lawrence JA, Bladin PF. Psychosocial
adjustment following relief of chronic narcolepsy. Sleep Med.
2007;8(3):252-9.

Gilbert F. The burden of normality: from ‘chronically ill’ to ‘symp-
tom free’. New ethical challenges for deep brain stimulation post-
operative treatment. ] Med Ethics. 2012;38(7):408-12.

SUPPORTING INFORMATION

Additional supporting information may be found online in
the Supporting Information section at the end of the article.

How to cite this article: Coleman H, McIntosh A,
Wilson SJ. Identifying the trajectory of social milestones
15-20 years after epilepsy surgery: Realistic timelines
for postsurgical expectations. Epilepsia Open.
2019:;4:369-381. https://doi.org/10.1002/epi4.12341



https://doi.org/10.1002/epi4.12341

