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Objectives: There is a high rate of psychiatric comorbidity in patients with epilepsy. However, the impact of surgical treatment of
refractory epilepsy on psychopathology remains under investigation. We aimed to examine the impact of epilepsy surgery on
psychopathology and quality of life at 1-year post-surgery in a population of patients with epilepsy refractory to medication.

Methods: This study initially assessed 48 patients with refractory epilepsy using the Structured Clinical Interview for DSM-IV Axis
I Disorders (SCID-I), the Hospital Anxiety and Depression Scale (HADS) and the Quality of Life in Epilepsy Inventory 89
(QOLIE-89) on admission to an Epilepsy Monitoring Unit (EMU) as part of their pre-surgical assessment. These patients were again
assessed using the SCID-I, QOLIE-89 and HADS at 1-year follow-up post-surgery.

Results: There was a significant reduction in psychopathology, particularly psychosis, following surgery at 1-year follow-up
(p <0.021). There were no new cases of de novo psychosis and surgery was also associated with a significant improvement in
the quality of life scores (p < 0.001).

Conclusions: This study demonstrates the impact of epilepsy surgery on psychopathology and quality of life in a patient
population with refractory surgery. The presence of a psychiatric illness should not be a barrier to access surgical treatment.
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Introduction

Epilepsy is a common neurological disorder with a
lifetime prevalence of 0.5-1% (MacDonald et al. 2000).
There is a higher rate of comorbid psychiatric disorders
in patients with epilepsy, with mood disorders (particu-
larly depression and anxiety) being the most common,
followed by psychosis (Victoroff, 1994). The reported
prevalence rates of comorbid psychiatric disorders vary
widely with the highest reported rates in those with epi-
lepsy refractory to medication with a prevalence of up to
70% (Devinsky, 2003; Engel et al. 2003; Gaitatzis et al.
2004). Resective surgery is the treatment of choice in
those with refractory epilepsy resulting in seizure
freedom in 50-80% of cases (Engel et al. 2003). Seizure
freedom, and even partial seizure control, can improve
quality of life, although the presence of a psychiatric
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comorbidity can have a negative impact on quality of life
(Boylan et al. 2004; Ives-Deliperi & Butler, 2017).

The impact of epilepsy surgery on psychopathology
is relevant considering the association between
epilepsy and psychiatric comorbidities. However, the
reports in literature are conflicting. Post-operative com-
plications such as exacerbations of previously existing
conditions and de novo psychopathology such as
depression or psychosis have been reported, although
others have reported an improvement or no change
in psychiatric comorbidities after surgery (Taylor,
1972; Macrodimitris et al. 2011; Cleary et al. 2013;
Ramos-Perdigués et al. 2018). In addition, although
patients may not meet the full criteria for a psychiatric
disorder post-operatively, they may still struggle with
symptoms. Psychiatric complications presenting as
exacerbation or recurrence of pre-surgical psychiatric
comorbidities are most frequent in the first post-
surgical year, as are psychosocial adjustment difficul-
ties (Kerr et al. 2011). Psychiatric comorbidity may
also have an impact on surgical success and post-
surgical seizure control, although there are conflicting
reports in literature. Psychiatric comorbidity has been
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associated with a worse surgical outcome after tempo-
ral lobectomy (Kanner et al. 2009; Koch-Stoecker et al.
2017). Others have found no significant associations
between post-surgery seizure outcome and a current
or lifetime history of any psychiatric disorder (Adams
et al. 2012).

There are methodological limitations in the litera-
ture, which contribute to the variability of findings as
most older reports have been cross-sectional studies
in small samples or heterogenous groups of patients
with limited follow-up. It is difficult to compare the
studies due to the different methods used in identifying
or measuring psychopathology. In addition, the stan-
dard psychiatric measures have not been validated in
patients with epilepsy. Few prospective studies involve
large samples or long-term follow-up which are essen-
tial in providing further insights into the psychiatric
sequelae following epilepsy surgery.

Considering the limitations in literature, we aimed to
conduct a study with a prospective design using gold-
standard tools with an adequate follow-up period to
assess the impact of epilepsy surgery on psychiatric diag-
nosis, severity of psychiatric illness and quality of life at
1 year following surgery in a national referral centre for
neurology, neurosurgery and neuropsychiatry.

Materials and methods
Patient selection

This study was conducted in the Beaumont Hospital,
Dublin, Ireland which is an 820-bed academic teaching
hospital and the Irish national referral centre for neurol-
ogy, neurosurgery and neuropsychiatry. It has a dedi-
cated neurology ward with an Epilepsy Monitoring
Unit (EMU) with 24-hour video EEG monitoring
for assessment of patients with complex and severe
epilepsy. The monitoring occurs as part of pre-surgical
workup which also includes brain imaging, neuro-
psychological evaluation, psychiatric evaluation if
needed, intracranial video EEG monitoring if needed
and a discussion at the Epilepsy Surgery Review
Conference in the Beaumont Hospital. Patients who
have debilitating seizures which impact significantly
on the quality of life, which do not respond to anti-
epileptic medications and may have a clearly identified
surgical focus are considered for surgery.

All inpatients aged 16 or over admitted to the EMU
between July 2008 and July 2012 who had a diagnosis of
medically refractory epilepsy were considered for
inclusion in this study. All patients included in the
study had an International League Against Epilepsy
(ILAE) diagnosis of localisation-related epilepsy, which
had proven resistant to treatment. Of the 152 patients
admitted, 138 patients were initially deemed eligible
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to participate in this study. Patients were excluded if
they had a diagnosis of psychogenic non-epileptic
seizures (PNES) or if they had a moderate or severe
intellectual disability, which prevented them from pro-
viding consent. Forty-eight patients proceeded to
surgery during the time frame of this study. These
patients were assessed pre-operatively and at 1 year
post-operatively. Informed consent was obtained from
all participants during this study and ethical approval
was obtained from the Beaumont Hospital Research
and Education Committee.

Assessments

A pro forma document was used to collect demo-
graphic and clinical data comprising age, gender,
marital status, education, employment status, living cir-
cumstances, age of seizure onset, hand dominance,
family history of epilepsy, family history of psychiatric
illness, any self-reported past psychiatric history, a
history of febrile convulsions, any history of birth inju-
ries or developmental delay and anticonvulsant medi-
cation. The data were obtained both from patient self-
report and a review of medical charts.

The Structured Clinical Interview for DSM-IV Axis I
Disorders (SCID-I) is a semi-structured interview for
assessing for the presence of major DSM-IV psychiatric
diagnoses (First, 1996). Patients were assessed for the
presence of a current or past psychiatric disorder using
the computerised SCID-I clinician-administered version.

The Hospital Anxiety and Depression Scale (HADS)
was used to assess for the presence of anxiety and
depressive disorders (Zigmond & Snaith, 1983). To pre-
vent ‘noise’ from somatic disorders on all scores, all
symptoms of anxiety and depression relating also to
physical disorders such as dizziness, headaches, insom-
nia and fatigue were excluded. For both subscales, a
score of 0-7 is normal, a score of 8-10 is suggestive of
a disorder and a score of greater than 11 indicates the
probable presence of a disorder.

Quality of life was assessed using the Quality of Life
in Epilepsy 89 item (QOLIE-89) which is a health-
related quality of life self-report instrument that is spe-
cific for adults 17years and older with epilepsy
(Devinsky et al. 1995). The QOLIE-89 is scored from
0 to 100 points with lower scores reflecting a worse
quality of life and higher scores reflecting a better qual-
ity of life.

The pro forma, SCID-I, HADS and QOLIE-89 were
conducted on all patients at baseline and repeated at
the 1-year post-operative follow-up assessment.

Pre- and post-operative (at 1 year) seizure frequen-
cies were recorded and seizure outcomes were assessed
using the Engel Classification system, which is used to
assess outcomes of surgery for refractory epilepsy and
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ranges from class I (free of disabling seizures) to class IV
(no worthwhile improvement) (Engel et al. 1992).

Statistical analysis

Data were analysed using SPSS v.18 for Windows (SPSS
Inc.,, USA). Data are presented as means (standard
deviation) and tests were two-sided with p-values of
less than 0.05 judged as significant. The McNemar's test
was used to compare the pre-operative and post-
operative SCID-I diagnoses and paired t-tests were
used to analyse the HADs and QOLIE scores. Two-
sample t-tests, Pearson’s correlation test and analysis
of variance (ANOVA) were used to examine the rela-
tionships between the SCID-I diagnosis, HADs scores,
QOLIE scores and surgical outcome at 1 year.

Results
Sociodemographic and clinical data

The sociodemographic data are outlined in Table 1. The
age range was 17-65years with the mean age of
35 years. The clinical characteristics of the patients are
outlined in Table 2. The mean age of onset of seizures
was 14 years and the most common localisation of
seizures was temporal lobe.

Results of SCID-I assessments

Twenty-four of the 48 patients (50%) received a psychi-
atric diagnosis pre-operatively based on the SCID-I
assessment. In contrast, at 1-year follow-up post-
surgery, 14 patients (29.2%) were diagnosed with a
psychiatric disorder on SCID-I assessment (p < 0.021)
(Table 3, Supplementary Table S1).

Of the 24 patients who met the criteria for a SCID-I
diagnosis pre-operatively, 8 continued to meet the cri-
teria for the same SCID-I diagnosis and 12 patients
(25%) no longer met the criteria for SCID-I diagnosis
at 1-year post-surgery. Post-operatively, five of the
patients with a mood disorder had a remission of
their illness and three had ongoing depression. Eight
patients with psychosis due to a general medical
condition (GMC) and one patient with the brief
psychotic disorder had their symptoms remit post-
operatively. Two patients with an anxiety disorder
had their symptoms remit post-operatively.

De novo psychiatric illness

Four patients (8.3%) developed a de novo psychiatric
illness at 1-year post-surgery. There were no cases of
de novo psychosis. One patient developed a new-onset
major depressive disorder post-operatively. Two
patients developed de novo anxiety disorders and both
were diagnosed with generalised anxiety disorder at
1-year follow-up. Two patients with post-operative

https://doi.org/10.1017/ipm.2020.114 Published online by Cambridge University Press

Table 1. Sociodemographic data

Total n 48
Mean 35
Age (years) Median 33
Range 17-65
Sex Male 20 (41.7%)
Female 28 (58.3%)
Education Primary 4 (8.4%)
Secondary 21 (43.8%)
Tertiary 23 (47.9%)
Employment Full-time 17 (35.4%)
Part-time 11 (22.9%)
Disability 8 (16.7%)
Student 5 (12.5%)
Other 6 (12.5%)
Residence Family 40 (83.3%)
Alone 6 (12.5%)
Supported 0
Other 2 (4.2%)
Relationship Married 13 (27%)
Single 33 (68.8%)
Widowed 1(2.1%)
Separated 1(2.1%)

Table shows the sociodemographic data for our patient population.

SCIDs had changes in their SCID-I diagnosis post-
operatively. One patient had a pre-operative diagnosis
of psychosis NOS which resolved, but they obtained a
diagnosis of adjustment disorder at 1-year follow-up.
One patient with a pre-operative diagnosis of a major
depressive episode with agoraphobia continued to
have this diagnosis at 1-year follow-up and they also
developed panic attacks.

Results of HADS and QOLIE-89 assessments (Table 4)

HADS

Thirty-four patients (71%) completed a HADS ques-
tionnaire pre-operatively and at 1-year follow-up
post-surgery. There were no statistically significant
changes between the pre-operative and 1-year post-
operative scores using the paired t-test (p > 0.05).

QOLIE-89

Thirty patients (62.5%) completed a pre-operative
QOLIE-89 and 33 patients (68.8%) completed a
QOLIE-89 at 1 year following surgery. In the surgical
cohort, the pre-operative overall mean QOLIE-89 score
was 69.9 (standard deviation 12.2). At 1-year follow-up,
the overall mean QOLIE-89 score was 74.8 (standard
deviation 14.1). This result was statistically significant
(pr <0.002) using the paired t-test.
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Table 2. Clinical characteristics
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Table 3. Results of SCID-I DSM 1V assessments

1-year

Pre-surgery  post-surgery  p-value
Total 48 48
No diagnosis 24 (50%) 34 (70.1%) <0.021
Psychotic disorder 18 (37.5%) 9 (18.8%) 0.004
Mood disorder 8(16.7%) 5 (10.4%) 0.5
Anxiety disorder 4 (8.3%) 4 (8.3%) <0.625
Other 1(2.1%) 0

Table compares the results of the SCID-I assessments before and after

surgery.

Supplementary Table S2 outlines the detailed psychiatric diagnoses based
on the SCID-T assessments.

Table 4. Results of HADS and QOLIE-89 assessments

Total n 48
Age of onset Mean 14.45
(s.0.11.4)
Seizure Temporal lobe 42 (87.5%)
localisation Frontal lobe 5 (10.4%)
Other 1(2.1%)
History of None 36 (75%)
mental illness Psychotic disorder 4 (8.3%)
(self-reported)  Depressive 4 (8.3%)
disorder
Anxiety disorder 1(2.1%)
Other 3 (6.3%)
Hemisphere Right 26 (54.2%)
Left 19 (39.6%)
Bilateral 3 (6.24%)
Unknown 0
Seizure CP 2 (4.2%)
classification CP and SG 13 (27.1%)
SP 1 (2%)
SP and SG 2 (4.2%)
SP and CO 8 (16.7%)
SP and CP and SG 5 (10.4%)
CP and GTC 17 (35.4%)
Family history of None 31 (64.6%)
mental illness Mood disorder 9 (18.8%)
Psychotic disorder 1(2.1%)
Substance abuse 4 (8.3%)
Suicide 1(2.1%)
Unknown 2 (4.1%)
Childhood No complications 39 (81.25%)
complications  Birth complications 2 (4.2%)
Developmental 3 (6.25%)
delay
Illness/trauma 4 (8.3%)
Febrile Yes 10 (20.8%)
convulsions No 36 (75%)
Unknown 2 (4.2%)
Handedness Right 41 (85.4%)
Left 7 (14.6%)

CP, Complex partial; SG, secondary generalisation; SP, simple partial;
GTC, Generalised tonic-clonic.
Table outlines the clinical data for the patient population.

Seizure outcomes

One year following surgery, 10 patients had no change
in the frequency of seizures (majority in the lowest
frequency group), 35 patients had a lower number of
seizures and 3 patients had an increase in seizure
activity (Table 5). In relation to Engel surgery criteria
outcome at 1-year follow-up, 23 patients (41.7%) had
a class I outcome (the best possible), 11 patients
(22.9%) had a class II outcome, 8 patients (16.7%) had
a class Il and 6 patients (12.5%) had a class IV outcome.
Of the six patients who had a class IV outcome, three
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HADS Pre-surgery 1-year post-surgery

n 34 34

Overall mean 8.1 (s.p. 6.7, 95% 8.7 (s.p. 7.3, 95%
CI 5.76-10.41) CI 6.18-11.28)

Anxiety mean 5.3 (s.0. 4.1, 95% 5.6 (s.0. 4.5, 95%
CI 3.79-6.78) CI 4.07-7.22)

Depression mean 3.6 (s.0. 3.2, 95% 3.1(s.0. 3.4, 95%
CI 2.40-4.76) CI 1.86-4.25)

QOLIE-89

n 30 33

Overall mean 69.88 (s.D. 2.23) 74.38 (s.0. 21.62)

Table compares the results of the HADS and QOLIE-89 assessments before
and after surgery.

had no post-operative SCID-I diagnosis, and one each
had generalised anxiety disorder, psychosis due to a
GMC and a major depressive disorder.

Relationship between assessments and surgical
outcome

Although there was no confirmed association between
the HADS and SCID-I diagnosis using a two-sample
t-test, it approached significance with a p-value of
0.057. There was no association between QOLIE-89
scores and the presence of a SCID-I diagnosis (p = 0.21).
There was a strong correlation between HADS and
QOLIE-89 scores using the Pearson’s correlation test
and patients with higher HADS scores had lower
QOLIE-89 scores (two-tailed Pearson’s correlation
coefficient—0.645, p < 0.0001).

Patients with a depressive diagnosis at 1 year follow-
ing surgery (n =4) were found to have a lower QOLIE-89
score than patients without depression or patients with


https://doi.org/10.1017/ipm.2020.114
https://doi.org/10.1017/ipm.2020.114

188 S. Patel et al.

Table 5. Change in seizure frequency

Number of seizures

per month Pre-surgery 1-year post-surgery
1 or less 10 (20.8%) 34 (70.8%)

2-4 13 (27.1%) 9 (18.8%)
5-15 12 (25%) 3 (6.3%)
16-30 7 (14.6%) 2 (4.1%)

30+ 6 (12.5%) 0

Table compares the monthly seizure frequency before and after surgery.

the presence of other psychiatric diagnoses post-opera-
tively (p = 0.01). ANOVA showed no significant relation-
ship between the HADS and QOLIE-89 and the Engel
outcome. The mean HADS score was higher in the group
with poorer surgical outcomes than with a good surgical
outcome, but this was not statistically significant (p
= 0.136). The QOLIE-89 score was not found to be depen-
dent on the Engel score when the SCID-I diagnosis was
controlled for using the ANOVA testing although this
result was not statistically significant (p = 0.87).

Discussion

Our study is a prospective cohort study, which exam-
ines the impact of neurosurgery for the treatment of epi-
lepsy refractory to medication on psychopathology and
quality of life. Overall, our main findings were that
there was a significant improvement in quality of life
and a significant reduction in the rates of psychiatric
disorder, particularly psychosis, with no new cases of
de novo psychosis at 1 year following surgery.

Rates of psychopathology

Only 25% of the patients in our study reported a history
of psychiatric illness on initial assessment although 50%
were diagnosed with a psychiatric disorder using the
SCID-I. This is in keeping with previous findings that
psychiatric illness may be underreported and under-
treated in patients with epilepsy (Hermann et al. 2000).

Our finding of reduced rates of psychiatric disorder
at 1-year post-surgery contributes to literature, which
contradicts older studies linking surgery to serious
psychiatric sequelae including increased rates of sui-
cide, psychosis and depressive disorders (Taylor,
1972; Trimble, 1991). More recent studies have found
conflicting results. Some have reported a worsening
of psychiatric disorders, particularly depression and
anxiety (Bladin, 1992; Anhoury et al. 2000; Cleary
et al. 2012; Cleary et al. 2013; Desai et al. 2014), whereas
other studies have found reductions in psychiatric dis-
orders or symptoms (Devinsky et al. 2005; Pintor et al.
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2007; Macrodimitris et al. 2011). A recent study using
the SCID-I reported no significant changes in the rates
of post-operative diagnoses at 12 months. However, the
authors did note an improvement in symptomology in
the surgical group (Ramos-Perdigués et al. 2018). Other
studies using the SCID-I have shown more positive
results. Pintor ef al. (2007) reported a significant
improvement in rates of anxiety and depressive disor-
ders using the SCID-I. Different assessment methods,
diagnostic criteria, time to follow-up and other meth-
odological limitations including study design impact
on these findings. Overall, most recent studies using
structured clinical instruments and longer follow-up
have generally reported a more positive outcome. See
Supplementary Table S2 for a summary of these studies
since June 2012 and Cleary et al. (2013) for studies prior
to June 2012.

Some of the most commonly reported psychiatric
outcomes with surgery are mood changes and depres-
sion within the first 6 months to a year following
surgery (Macrodimitris et al. 2011). Pintor et al. (2007)
previously reported a decrease in depression from
17.2% to 4.3% at 12-month post-operative follow-up
using the SCID-I. Although the reduction of the rate
of depressive disorder in our patient population did
not reach statistical significance, our findings are con-
sistent with studies which demonstrated that patients
with a history of depression prior to surgery were more
likely to present with depression post-surgery
(Devinsky et al. 2005; Pintor et al. 2007; Macrodimitris
et al. 2011).

Majority of the previous studies report either an
improvement or no change in the rates of anxiety
post-surgery in keeping with our findings (Hamid
et al. 2014; Iranzo-Tatay et al. 2017; Ramos-Perdigués
et al. 2018). However, worse rates have been reported
with the indication that anxiety may be more prevalent
within the first few days following surgery and resolve
within the first 3 months (Desai et al. 2014).

There was a very statistically significant reduction in
the rate of psychotic disorder post-operatively. This
was due to the cessation of auras which comprise
mainly hallucinatory phenomenon. The majority of
our patients with the psychotic disorder had a diagno-
sis of psychosis due to GMC. If the patients with psy-
chosis due to GMC were excluded, the results still
showed a reduction in the rate of psychotic disorder
from 2.4% pre-operatively to 1.2% post-operatively.
A few recent studies have examined the impact of sur-
gery on psychosis and reported positive outcomes in
keeping with our results (D’Alessio et al. 2014;
Iranzo-Tatay et al. 2017). Buranee et al. (2016) reported
a significant reduction in epilepsy-related psychoses at
24 months post-surgery. Overall, our findings are in
keeping with literature showing a reduction in the rates
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of psychotic disorders post-surgery and in marked
contrast to older studies, which found a higher rate
of de novo psychotic disorders in the post-operative
population (Roberts et al. 1990; Trimble, 1992).
Nevertheless, the mechanism whereby psychiatric ill-
ness improves post-operatively is not fully understood.
Removal of dysfunctional brain tissue, reduced fear of
seizures, the perception of improved locus of control
and reduced anticonvulsant medication may all pos-
sibly be factors (Cleary et al. 2013).

De novo psychiatric illness

We identified four new cases of de novo psychiatric dis-
order at 1-year post-surgery and no new cases of psy-
chosis. De novo psychiatric disorders have previously
been reported as occurring post-operatively at rates
of 1.1-18.1% with a predominance of milder psychiatric
disorders (Macrodimitris et al. 2011). Devinsky et al.
(2005) found de novo rates of 6.1% and 6.9% rates for
depression and anxiety, respectively, which are very
similar to our de novo findings. Another study looking
at a post-operative sample using SCID-I found a higher
de novo post-operative rate of psychiatric illness of
17.3% (Pintor et al. 2007). The variability in the rates
of de novo disorders may be explained by the variability
in assessment methods in various studies. In addition,
the lack of pre-surgical psychiatric assessments in older
studies may increase the reported rates of de novo com-
plications. Nevertheless, our findings are in keeping
with the literature which suggests that de novo psychi-
atric disorders post-operatively tend to be of lesser
severity.

Impact on quality of life, seizure frequency and
psychiatric symptoms

There was a significant improvement in quality of life at
1-year post-surgery. However, patients who continued
to have or were diagnosed with a mood disorder post-
operatively had significantly lower quality of life scores
when compared to the other patients with none or other
psychiatric diagnoses. Our findings show that impaired
quality of life is more likely in depressed patients post-
operatively than patients with any other psychiatric
comorbidity. Psychiatric status has been shown to be
a strong predictor of quality of life in previous studies
with several studies showing that the presence of psy-
chiatric comorbidity has a detrimental effect on the
quality of life and our findings are consistent with these
results (Johnson et al. 2004; Pulsipher et al. 2006; Ives-
Deliperi and Butler, 2017). Other studies have also
found that psychiatric illness, especially depression
influences quality of life more than seizure frequency
(Boylan et al. 2004; Johnson et al. 2004; Pulsipher
et al. 2006).
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In relation to surgical outcome, we found that sur-
gery was associated with improved quality of life and
psychopathology at 1-year follow-up although this
improvement was not associated with the degree of
success in the surgery. However, it must be noted that
the majority of patients in this study had a successful
surgical outcome with Engel scores of less than 4 and
therefore, there were too few unsuccessful outcomes
for it to be used as a measure. These findings are in
keeping with the literature that there is a lack of clarity
in relation to the link between the success of surgery
and psychopathology (Anhoury et al. 2000; Pintor
et al. 2007). We hypothesise that undergoing surgery
may also have a placebo impact on improving the
self-report of psychiatric symptoms and also resulting
in the higher quality of life scores.

Risk factors for post-operative psychiatric illness

We were not able to identify any risk factors for post-
operative psychiatric illness in our study. Several pre-
vious studies have attempted to identify predictive risk
factors for psychiatric outcomes following epilepsy sur-
gery. Some studies have found post-operative seizure
control to be related to an improvement in measures
of depression and anxiety (Devinsky et al. 2005;
Hamid et al. 2011) although others have not been able
to replicate these findings (Iranzo-Tatay ef al. 2017). A
recent study by Iranzo-Tatay et al. (2017) found that a
history of mental illness was a risk factor for the pres-
ence of psychopathology after surgery. A systematic
review by Macrodimitris et al. (2011) found that the
two main predictors of psychiatric outcomes were seiz-
ure freedom and pre-surgical psychiatric history.

Strengths and limitations

This study has a number of strengths and limitations.
One of the strengths of this study is the use of a well-
validated structured assessment tool such as the
SCID-I in addition to self-administered questionnaires.
Another strength is the high proportion of potential
candidates who initially agreed to participate in the
study. However, the findings of our study are limited
by the relatively small sample that proceeded to sur-
gery within the timeframe of the study and by the lack
of a control group. In addition, the SCID-I does not spe-
cifically identify some disorders that are specific to epi-
lepsy (such as interictal dysphoric disorder), which may
have led to under-diagnosis of depressive symptoms.
Another limitation of our study is that although the
majority (88%) of our patient population had temporal
lobe epilepsy, there was a large degree of heterogeneity
in organic diagnosis within this group making it diffi-
cult to extrapolate the findings to any specific epilepsy
diagnosis. The period of 1-year follow-up post-
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operatively is another potential limitation, which may
bias the prevalence rates of psychopathology in
patients who underwent surgery in view of the rela-
tively low prevalence and long latency of some psychi-
atric disorders.

Future research implications

This study demonstrates the need for more prospective,
ideally larger multicentre studies using structured clini-
cal instruments, to better delineate the prevalence and
severity of psychiatric conditions occurring in the
context of epilepsy surgery. Future studies over a
longer time frame would establish the natural course
of improvements in quality of life. Larger cohort studies
may clarify the relationship between positive mental
health outcomes and the success of surgery if such a
relationship exists.

Conclusion

In keeping with a more recent body of literature, our
data provides no support for the view that the surgical
treatment of refractory epilepsy is associated with
increased psychopathology. Indeed, our data suggests
the opposite, that there is a reduction in the rate of
psychopathology and an improvement in the quality
of life after surgery to treat refractory epilepsy.
Furthermore, we have observed that the presence of
psychiatric comorbidities such as depression has a
significant impact on the quality of life. Therefore, it
is very important to identify and treat psychiatric illness
in this population to improve the quality of life. Close
supervision and regular review for psychiatric compli-
cations and psychosocial adjustment difficulties are
necessary and best provided through a formal follow-
up programme.

Supplementary material

To view supplementary material for this article, please
visit https:/ /doi.org/10.1017 /ipm.2020.114

Contributors

MClancy, DC, KCM, HB, ND and MCannon conceived
the study concept and design. MClancy and HB enroled
patients and collected the data. MClancy and MClarke
performed statistical analysis. SP, DC and NQ drafted
the manuscript. All authors approved the final manu-
script for submission.

Financial support

This research received no specific grant from any
funding agency, commercial or not-for-profit sectors.

https://doi.org/10.1017/ipm.2020.114 Published online by Cambridge University Press

Conflict of interest

The authors have no conflicts of interest to disclose.

Ethical standards

The authors assert that all procedures contributing to
this work comply with the ethical standards of the
relevant national and institutional committee on
human experimentation with the Helsinki Declaration
of 1975, as revised in 2008. This study protocol was
approved by the Beaumont Hospital Research and
Ethics Committee.

References

Adams SJ, Velakoulis D, Kaye AH, Corcoran NM, O’Brien TJ
(2012). Psychiatric history does not predict seizure
outcome following temporal lobectomy for mesial
temporal sclerosis. Epilepsia 53, 1700-1704.

Anhoury S, Brown RJ, Krishnamoorthy ES, Trimble MR
(2000). Psychiatric outcome after temporal lobectomy: a
predictive study. Epilepsia 41, 1608-1615.

Bladin PF (1992). Psychosocial difficulties and outcome after
temporal lobectomy. Epilepsia 33, 898-907.

Boylan LS, Flint LA, Labovitz DL, Jackson SC, Starner K,
Devinsky O (2004). Depression but not seizure frequency
predicts quality of life in treatment-resistant epilepsy.
Neurology 62, 258-261.

Buranee K, Teeradej S, Chusak L, Michael M (2016).
Epilepsy-related psychoses and psychotic symptoms are
significantly reduced by resective epilepsy surgery and
are not associated with surgery outcome or epilepsy
characteristics: a cohort study. Psychiatry Research 245,
333-339.

Cleary RA, Baxendale SA, Thompson PJ, Foong J (2013).
Predicting and preventing psychopathology following
temporal lobe epilepsy surgery. Epilepsy & Behaviour 26,
322-334.

Cleary RA, Thompson PJ, Fox Z, Foong J (2012).Predictors
of psychiatric and seizure outcome following temporal
lobe epilepsy surgery. Epilepsia 53, 1705-1712.

D’Alessio L, Scévola L, Fernandez Lima M, Oddo S,

Solis P, Seoane E, Kochen S (2014). Psychiatric outcome
of epilepsy surgery in patients with psychosis and
temporal lobe drug-resistant epilepsy: a prospective case
series. Epilepsy & Behaviour 37, 165-170.

Desai S, Shukla G, Goyal V, Srivastava A, Srivastava MV,
Tripathi M, Singh M, Shivanand K, Sagar R, Gupta A,
Saratchandra P, Garg A, Bal CS, Behari M (2014).
Changes in psychiatric comorbidity during early
postsurgical period in patients operated for medically
refractory epilepsy—a MINI-based follow-up study.
Epilepsy & Behaviour 32, 29-33.

Devinsky O (2003). Psychiatric comorbidity in patients with
epilepsy: implications for diagnosis and treatment.
Epilepsy & Behaviour 4 (Suppl. 4), 52-510.

Devinsky O, Barr WB, Vickrey BG, Berg AT, Bazil CW,
Pacia SV, Langfitt JT, Walczak TS, Sperling MR,


https://doi.org/10.1017/ipm.2020.114
https://doi.org/10.1017/ipm.2020.114

Shinnar S, Spencer SS (2005). Changes in depression
and anxiety after resective surgery for epilepsy.
Neurology 65, 1744-1749.

Devinsky O, Vickrey BG, Cramer J, Perrine K,

Hermann B, Meador K, Hays RD (1995). Development of
the quality of life in epilepsy inventory. Epilepsia 36,
1089-1104.

Engel ] Jr, Levesque MF, Shields WD (1992) Surgical
treatment of the epilepsies: presurgical evaluation Clin
Neurosurg 38, 514-534.

Engel J Jr, Wiebe S, French J, Sperling M, Williamson P,
Spencer D, Gumnit R, Zahn C, Westbrook E, Enos B
(2003). Practice parameter: temporal lobe and localized
neocortical resections for epilepsy. Epilepsia 44, 741-751.

First MB, Spitzer RL, Robert L, Gibbon M, Williams JBW
(1996). Structured Clinical Interview for DSM-1V Axis I
Disorders Clinician Version (SCID-CV). American
Psychiatric Press Inc.: Washington, DC.

Gaitatzis A, Trimble MR, Sander JW (2004). The
psychiatric comorbidity of epilepsy. Acta Neurologica
Scandanavica 110, 207-220.

Hamid H, Blackmon K, Cong X, Dziura J, Atlas LY,
Vickrey BG, Berg AT, Bazil CW, Langfitt JT,

Walczak TS, Sperling MR, Shinnar S, Devinsky O
(2014). Mood anxiety and incomplete seizure control affect
quality of life after epilepsy surgery. Neurology 82, 887-894.

Hamid H, Liu H, Cong X, Devinsky O, Berg AT,

Vickrey BG, Sperling MR, Shinnar S, Langfitt JT,
Walczak TS, Barr WB, Dziura J, Bazil CW, Spencer SS
(2011). Long-term association between seizure outcome
and depression after resective epilepsy surgery. Neurology
77, 1972-1976.

Hermann BP, Seidenberg M, Bell B (2000). Psychiatric
comorbidity in chronic epilepsy: identification
consequences and treatment of major depression. Epilepsia
41 (Suppl. 2), S31-541.

Iranzo-Tatay C, Rubio-Granero T, Gutierrez A, Garcés M,
Conde R, Gémez-Ibafiez A, Arques-Egea S,
Sancho-Mifana L, Hervas-Marin D, Villanueva V
(2017). Psychiatric symptoms after temporal epilepsy
surgery: a one-year follow-up study. Epilepsy & Behaviour
70 (Pt A), 154-160.

Ives-Deliperi V, Butler JT (2017). Quality of life one year
after epilepsy surgery. Epilepsy & Behaviour 75, 213-217.

Johnson EK, Jones JE, Seidenberg M, Hermann BP (2004).
The relative impact of anxiety depression and clinical
seizure features on health-related quality of life in
epilepsy. Epilepsia 45, 544-550.

Kanner AM, Byrne R, Chicharro A, Wuu J, Frey M (2009).
A lifetime psychiatric history predicts a worse seizure
outcome following temporal lobectomy. Neurology 72,
793-799.

https://doi.org/10.1017/ipm.2020.114 Published online by Cambridge University Press

Psychiatric morbidity after epilepsy surgery 191

Kerr MP, Mensah S, Besag F, de Toffol B, Ettinger A,
Kanemoto K, Kanner A, Kemp S, Krishnamoorthy E,
LaFrance WC Jr, Mula M, Schmitz B, van Elst LT,
Trollor J, Wilson SJ, International League of Epilepsy
Commission on the Neuropsychiatric Aspects of Epilepsy
(2011). International consensus clinical practice statements
for the treatment of neuropsychiatric conditions associated
with epilepsy. Epilepsia 52, 2133-2138.

Koch-Stoecker SC, Bien CG, Schulz R, May TW (2017).
Psychiatric lifetime diagnoses are associated with a
reduced chance of seizure freedom after temporal lobe
surgery. Epilepsia 58, 983-993.

MacDonald BK, Cockerell OC, Sander JW, Shorvon SD
(2000). The incidence and lifetime prevalence of
neurological disorders in a prospective community-based
study in the UK. Brain 123 (Pt 4), 665-676.

Macrodimitris S, Sherman EM, Forde S, Tellez-Zenteno JF,
Metcalfe A, Hernandez-Ronquillo L, Wiebe S, Jette N
(2011). Psychiatric outcomes of epilepsy surgery: a
systematic review. Epilepsia 52, 880-890.

Pintor L, Bailles E, Fernandez-Egea E, Sanchez-Gistau V,
Torres X, Carreno M, Rumia J, Matrai S, Boget T,
Raspall T, Donaire A, Bargallo N, Setoain X (2007).
Psychiatric disorders in temporal lobe epilepsy patients
over the first year after surgical treatment. Seizure 16,
218-225.

Pulsipher DT, Seidenberg M, Jones J, Hermann B (2006).
Quality of life and comorbid medical and psychiatric
conditions in temporal lobe epilepsy. Epilepsy & Behaviour
9, 510-514.

Ramos-Perdigués S, Baillés E, Mané A, Carrefio M,
Donaire A, Rumia J, Bargall6 N, Boget T, Setoain X,
Valdés M, Pintor L (2018). Psychiatric symptoms in
refractory epilepsy during the first year after surgery
Neurotherapeutics 15, 1082-1092.

Roberts GW, Done DJ, Bruton C, Crow TJ (1990). A mock up
of schizophrenia: temporal lobe epilepsy and schizophrenia-
like psychosis. Biological Psychiatry 28, 127-143.

Taylor DC (1972). Mental state and temporal lobe epilepsy
A correlative account of 100 patients treated surgically.
Epilepsia 13, 727-765.

Trimble MR (1991). The Psychoses of Epilepsy. Raven Press:
New York.

Trimble MR (1992) Behaviour changes following temporal
lobectomy with special reference to psychosis Journal of
Neurology Neurosurgery and Psychiatry 55, 89-91.

Victoroff J (1994). DSM-III-R psychiatric disorders in
candidates for epilepsy surgery: lifetime prevalence.
Neuropsychiatry Neuropsychology and Behavoural Neurology
7, 87-97.

Zigmond AS, Snaith RP (1983). The hospital anxiety and
depression scale. Acta Psychiatrica Scandanvica 67, 361-370.


https://doi.org/10.1017/ipm.2020.114

	Psychiatric and psychosocial morbidity 1 year after epilepsy surgery
	Introduction
	Materials and methods
	Patient selection
	Assessments
	Statistical analysis

	Results
	Sociodemographic and clinical data
	Results of SCID-I assessments
	De novo psychiatric illness

	Results of HADS and QOLIE-89 assessments (Table 4)
	HADS
	QOLIE-89

	Seizure outcomes
	Relationship between assessments and surgical outcome

	Discussion
	Rates of psychopathology
	De novo psychiatric illness
	Impact on quality of life, seizure frequency and psychiatric symptoms
	Risk factors for post-operative psychiatric illness
	Strengths and limitations
	Future research implications

	Conclusion
	Supplementary material
	Contributors
	Financial support
	Conflict of interest
	Ethical standards
	References


