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Purpose: The population of elderly patients with epilepsy has been growing rapidly and the
chances of referring older patients with refractory epilepsy for surgical options could be
increasing. In general, epilepsy surgery at higher ages has been less likely to be performed,
because little is known regarding the risks and benefits in elderly patients. We, therefore,
investigated surgical outcomes and comorbidities in a population >50 years old who under-
went epilepsy surgery.

Methods: Patients >50 years old who underwent epilepsy surgery were identified from the
database of our epilepsy center for the period from 2009 to 2017. Surgical complications and
seizure outcome were reviewed, and seizure outcomes were evaluated using the International
League Against Epilepsy (ILAE) surgery outcome scale.

Results: The mean age of 32 patients at the time of surgery was 56.1+5.1 years. The mean
duration of epilepsy was 23.4+18.5 years and mean follow-up was 2.742.0 years. As of the
most recent visit, 56.3% of patients remained completely seizure-free (ILAE Class I). The
surgery-related complication rate was 11.5%, comprising permanent deficits in 3.8% and
transient deficits in 7.7%.

Conclusion: These results suggest that epilepsy surgery may represent a valuable approach
in selected adult patients.
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Introduction

On the present epilepsy medication, the majority of patients with epilepsy can reach
sustained remission with the first or second monotherapy utilized, whereas approxi-
mately one-third continues to experience seizures despite adequate treatment’ and
the burden of treatment-resistant epilepsy has remained fairly stable over the years
despite the availability of new antiepileptic drugs, including those of third-
generation like brivaracetam, eslicarbazepine acetate and perampanel.”>> Those
drug-resistant epilepsy patients are the candidates of surgical treatment, also
might include elderly populations. The population globally is aging rapidly, and
this tendency is expected to continue and strengthen in future.®’ Similarly, elderly
patients represent the most rapidly growing segment of the population with
epilepsy.® Around 2000, the elderly started to exceed children in terms of the
incidence of epilepsy, and today the elderly show the highest incidence.” New-
onset epilepsies in the elderly are mostly seen as symptomatic focal epilepsy, which
is likely to be amenable to epilepsy surgery.*'®'" The need for surgery for the
elderly thus seems likely to be increasing over time. Although many elderly patients
now live with epilepsy, very few centers are performing epilepsy surgery for the
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elderly. The optimal age for such surgery was previously
considered to be between 12 and 30 years,'? and surgery in
adults between 45 and 60 was approached with caution.'?
The reasons for low rates of elderly surgery are considered
to be the higher incidences of stroke, hemorrhage and
tumors and the higher prevalence of comorbidities such
as cardiovascular disease.”'? Basically, comorbidities and
other risk factors are more likely to be present with
likely to
a reluctance of surgeons to perform or patients to undergo

increasing age.'”” This seems result in
such surgery.'® However, little is known regarding the
surgical risks and benefits in elderly patients, because
most studies have included subjects <50 years old.'
Older patients still tend to be underreported in general.'”

If good surgical outcomes and minimal complications
can be ensured, elderly individuals can be more confident
in selecting the surgical option. This could, in turn, lead to
better outcomes for epilepsy and better quality of life after
surgery. This perspective seems very important for coun-
tries with increasingly elderly populations, particularly
Japan as the most aged country in the world.'"® The aims
of the present retrospective study were to report our
experience with surgical treatment for patients >50 years
old with refractory epilepsy and to investigate the efficacy
and safety of surgery in this population.

Methods
Study Design and Ethics Approval

The ethics committee at Seirei Hamamatsu General
Hospital approved the protocol for this study in accor-
dance with the principles of the Declaration of Helsinki.
Participants in this study were identified via a retrospective
electronic chart review at the Comprehensive Epilepsy
Center, Seirei Hamamatsu General Hospital. Written
informed consent was obtained from all patients.

Patients

Patients who had undergone epilepsy surgery between
August 2009 and November 2017 were identified from
the database of our epilepsy center. Inclusion criteria
were age >50 years at the time of surgery and availability
of postoperative information.

Surgical Procedures

All patients received standardized evaluations and had been
diagnosed with refractory epilepsy. They accepted various
procedures: resective epilepsy surgery, intracranial subdural

grid and depth electrode insertion for extra-operative elec-
trocorticographic monitoring, tumor removal, vagal nerve
stimulation (VNS) implantation, replacement of the VNS
device and corpus callosotomy. We included all procedures
in this study.

Evaluation of Complications

We investigated surgery-related complications and also
included complications of invasive examinations such as
the Wada test.

Outcome Measurement

We established a group of patients who had undergone
resective epilepsy surgery, removal of magnetic resonance
imaging (MRI)-documented lesions and apparent epilepto-
genic tissue as suggested by preoperative evaluations. We
searched for seizure-related outcomes in this group.
Outcomes were determined through retrospective informa-
tion from the most recent outpatient visit in accordance
with the International League Against Epilepsy (ILAE)
surgery outcome scale.'’

Results

Patient Characteristics

We identified 32 patients (18 women, 14 men) who under-
went epilepsy-related surgery. Mean age at epilepsy onset
was 32.6+21.4 years (range, 1-68 years). Mean age at sur-
gery was 56.1+5.1 years (range, 50-68 years). Mean duration
of epilepsy prior to surgery was 23.4+18.5 years (range,
<1-52 years). Mean duration of follow-up was 2.7+£2.0
years (range, <l1-8 years). These data are summarized in
Table 1.

Surgical Procedures

We identified 52 surgeries, including 15 resective epilepsy
surgeries, 15 intracranial electrode insertions, 7 tumor
removal surgeries, 10 VNS implantations, 2 VNS replace-
ments and 3 corpus callosotomies. These data are summar-
ized in Table 2.

Table | Demographics and Characteristics of Patients >50 Years
Old Who Underwent Epilepsy Surgery (N=32)

Gender (female) [n] (%)

Age at onset [years] median, mean (range)

18 (56)
24, 32,6421 4 (1-68)
55, 56.145.1 (50-68)
28, 234185 (<1-52)
2, 2.742.0 (<I-8)

Age at surgery [years] median, mean (range)
Epilepsy duration [years] median, mean (range)

Follow-up [years] median, mean (range)

submit your manuscript

196

Dove

Therapeutics and Clinical Risk Management 2020:16


http://www.dovepress.com
http://www.dovepress.com

Dove

Ichikawa et al

Table 2 Detailed Surgical Procedures (N=52)

Table 3 Neurological Deficits and Complications

Resective epilepsy surgery [n] (%) 16 (30.7)
Electrodes insertion [n] (%) 15 (28.8)
Tumor removal [n] (%) 6 (11.5)
VNS implantation [n] (%) 10 (19.2)
VNS replacement [n] (%) 2 (3.8)
Corpus Callosotomy [n] (%) 3(58)

Complications

Surgical complications were found in six cases (11.5%).
We underwent 15 cases with electrode insertion, four had
intracranial hematoma. Two of which had to be evacuated
(one of these two patients had a medical history of
intracerebral hemorrhage and was eventually shown to
have an arteriovenous malformation (AVM). The remain-
ing two were observed. A different one patient with
history of previous aneurysmal subarachnoid hemorrhage
then had hydrocephalus followed by treatment with ven-
triculoperitoneal shunt (VP shunt). The last patient
experienced cerebral infarction due to the Wada test. 20
patients who had Wada test performed; one patient had
a cerebral infarction. The patient had transient neurolo-
gical deficit and then was fully recovered.

Permanent neurological deficits were observed in
two patients: one case who had hematoma evacuation
has been severe disability (modified Rankin Scale V),
the other one who had hematoma evacuation due to
AVM has been hemianopia. Transient neurological def-
icits were observed in two patients: one case who had
cerebral infarction at Wada test had hemiparesis that had
resolved within a few days, and the other one case who
had left temporal focal resection had aphasia that had
resolved within a few weeks. No cases of death were
associated with surgeries in this study. The data are
summarized in Table 3.

Seizure Outcome
The present study reviewed 16 cases involving resective epi-
lepsy surgery. At the time of final follow-up, 9 (56.3%) of the
16 patients were documented as completely seizure-free
(ILAE Class I), including 8 (88.9%) of 9 patients who had
undergone temporal lobe surgery. Twelve (75%) of the 16
patients were classified as ILAE Class I-III (rare disabling
seizure).

Histopathology in this group was hippocampal sclero-
sis (HS) in three cases and focal cortical dysplasia (FCD)
in three. These data are summarized in Table 4.

Total 6 Cases (n=6/52: 11.5%)
Permanent deficits 2 (3.8%)
Transient deficits & asymptomatic 4 (7.7%)
Intracranial hematoma 4
Hematoma removal ?2)
Observation )
Cerebral infarction |
Hydrocephalus |
Invasive procedures
Electrodes insertion 4
Resective epilepsy surgery |
Wada test |

Table 4 Detailed Seizure Outcomes Using the ILAE Seizure
Outcome Scale and Histopathology of Surgical Specimens

N=16 Temporal | Frontal | Multilober | Total
ILAE Class | 8 | 9 (56.3%)
Class |l | 1 (6.3%)
Class lll [ I 2 (12.5%)
Class IV 2 | | 4 (25%)
12 (75%) I (6.3%) | 3 (18.8%)
Histopathology 15
HS 3 (20%)
HS+AVM 1 (6.7%)
AVM 1 (6.7%)
FCD 3 (20%)
Gliosis 1 (6.7%)
Non specific 6 (40%)
Discussion

This study investigated the surgical risks and outcomes in
patients >50 years old with refractory epilepsy.

In terms of surgical risk, our results showed that the
surgically related complication rate (11.5%) was similar to
that seen in other studies of the same older patient group
(10-10.9%).">2° However, this complication rate was higher
than that seen in younger patients. In large series of younger
patients 7.5-8.9% of minor complications have been

d.?*?' Some studies have reported a significant

reporte
increase in surgical risk with age.'**° In those studies, com-
plications were mostly transient and even cases with perma-
nent deficits were able to take care of themselves. In our
study, permanent deficit was noted in 2 patients (3.8%, 4.9%
excluded VNS surgery), deficits

and transient and
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asymptomatic were noted in 4 patients (7.7%, 9.8% excluded
VNS surgery). No neurological deficits cases provided in
VNS surgery. Two of our 6 complicated cases had clinical
histories of AVM and SAH, and were complicated by intra-
cranial hematoma and hydrocephalus, respectively. Thus,
some difficulties existed in comparing our complication
rates to those of other studies and other age groups, because
of the heterogeneity of histopathology and surgical proce-
dures. Older patients, therefore, had a risk of complications
in epilepsy surgery, but risk maybe overemphasized, though
needs further study.

In terms of seizure outcomes, our results showed that
10 (62.5%) of 16 patients achieved a seizure-free state
with or without aura (ILAE Class I-II), 9 (56.3%) were
completely seizure-free (ILAE I) and 12 (75%) involved
rare disabling seizure (ILAE Class I-III). This seizure
outcome was almost equivalent to that of other studies
and also equivalent to the younger adults in other
studies.***** As in our analysis, epilepsy surgery was
equally effective in both younger and older patients, and
older age did not preclude a favorable seizure outcome.

In summary, this study suggested that older patients
with epilepsy should not be considered contraindicated for
surgical treatment, despite a higher risk of surgical com-
plications compared with younger patients. We should not
lose the opportunities for treatment by emphasizing the
risk too much. Careful assessment and sufficient preopera-
tive evaluation would lead to selection of the appropriate
candidates and improved affordability of effective treat-
ment in elderly epilepsy patients.

Several limitations of this study should be acknowl-
edged. Firstly, our sample size was small. And the data
were collected retrospectively. Therefore, the results have
to be interpreted with caution. A younger control group
was absent, although our data showed similar characteris-
tics compared to elderly patients in other studies.
Furthermore, we did not evaluate pre- and post-cognitive
function associated with surgery. This viewpoint would be
one of the chief concerns regarding epilepsy surgery in
elderly patients. Some studies have reported no significant

cognitive morbidities in most elderly individuals.'>*

Conclusion

The present study demonstrated that epilepsy surgery for
patients >50 years old provided equal efficacy compared
with younger adult patients. Although the surgical compli-
cation rate in older patients was higher than that in
younger patients, most complications were transient

deficits, and permanent deficits were not higher than
younger adults with similar invasive procedures.
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