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Epilepsy Surgery: A Broken Bridge Between
Utility and Utilization

Epilepsy Surgery Trends in the United States, 1990−2008.
Englot DJ, Ouyang D, Garcia PA, Barbaro NM, Chang EF. Neurology 2012;78:1200−1206.

OBJECTIVE: To examine national time trends of resective surgery for the treatment of medically refractory epilepsy
before and after Class I evidence demonstrating its efficacy and subsequent practice guidelines recommending early
surgical evaluation. METHODS: We performed a population-based cohort study with time trends of patients admitted
to US hospitals for medically refractory focal epilepsy between 1990 and 2008 who did or did not undergo lobectomy,
as reported in the Nationwide Inpatient Sample. RESULTS: Weighted data revealed 112,026 hospitalizations for medically refractory focal epilepsy and 6,653 resective surgeries (lobectomies and partial lobectomies) from 1990 to 2008.
A trend of increasing hospitalizations over time was not accompanied by an increase in surgeries, producing an overall
trend of decreasing surgery rates (F = 13.6, p < 0.01). Factors associated with this trend included a decrease in epilepsy
hospitalizations at the highest-volume epilepsy centers, and increased hospitalizations to lower-volume hospitals that
were found to be less likely to perform surgery. White patients were more likely to have surgery than racial minorities
(relative risk [RR], 1.13; 95% confidence interval [CI], 1.10–1.17), and privately insured individuals were more likely to
receive lobectomy than those with Medicaid or Medicare (RR, 1.28; 95% CI, 1.25–1.30). CONCLUSION: Despite Class I
evidence and subsequent practice guidelines, the utilization of lobectomy has not increased from 1990 to 2008. Surgery continues to be heavily underutilized as a treatment for epilepsy, with significant disparities by race and insurance
coverage. Patients who are medically refractory after failing 2 antiepileptic medications should be referred to a comprehensive epilepsy center for surgical evaluation.
Early Surgical Therapy for Drug-Resistant Temporal Lobe Epilepsy: A Randomized Trial.
Engel J Jr., McDermott MP, Wiebe S, Langfitt JT, Stern JM, Dewar S, Sperling MR, Gardiner I, Erba G, Fried I, Jacobs M,
Vinters HV, Mintzer S, Kieburtz K. JAMA 2012;307:922−930.

CONTEXT: Despite reported success, surgery for pharmacoresistant seizures is often seen as a last resort. Patients are
typically referred for surgery after 20 years of seizures, often too late to avoid significant disability and premature death.
OBJECTIVE: We sought to determine whether surgery soon after failure of 2 antiepileptic drug (AED) trials is superior
to continued medical management in controlling seizures and improving quality of life (QOL). DESIGN, SETTING, AND
PARTICIPANTS: The Early Randomized Surgical Epilepsy Trial (ERSET) is a multicenter, controlled, parallel-group clinical
trial performed at 16 US epilepsy surgery centers. The 38 participants (18 men and 20 women; aged >/=12 years) had
mesial temporal lobe epilepsy (MTLE) and disabling seizues for no more than 2 consecutive years following adequate
trials of 2 brand-name AEDs. Eligibility for anteromesial temporal resection (AMTR) was based on a standardized
presurgical evaluation protocol. Participants were randomized to continued AED treatment or AMTR 2003-2007, and
observed for 2 years. Planned enrollment was 200, but the trial was halted prematurely due to slow accrual. INTERVENTION: Receipt of continued AED treatment (n = 23) or a standardized AMTR plus AED treatment (n = 15). In the medical
group, 7 participants underwent AMTR prior to the end of follow-up and 1 participant in the surgical group never received surgery. MAIN OUTCOME MEASURES: The primary outcome variable was freedom from disabling seizures during
year 2 of follow-up. Secondary outcome variables were health-related QOL (measured primarily by the 2-year change
in the Quality of Life in Epilepsy 89 [QOLIE-89] overall T-score), cognitive function, and social adaptation. RESULTS: Zero
of 23 participants in the medical group and 11 of 15 in the surgical group were seizure free during year 2 of follow-up
(odds ratio = ∞; 95% CI, 11.8 to ∞; P < .001). In an intention-to-treat analysis, the mean improvement in QOLIE-89 over-
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all T-score was higher in the surgical group than in the medical group but this difference was not statistically significant
(12.6 vs 4.0 points; treatment effect = 8.5; 95% CI, -1.0 to 18.1; P = .08). When data obtained after surgery from participants in the medical group were excluded, the effect of surgery on QOL was significant (12.8 vs 2.8 points; treatment effect = 9.9; 95% CI, 2.2 to 17.7; P = .01). Memory decline (assessed using the Rey Auditory Verbal Learning Test)
occurred in 4 participants (36%) after surgery, consistent with rates seen in the literature; but the sample was too small
to permit definitive conclusions about treatment group differences in cognitive outcomes. Adverse events included a
transient neurologic deficit attributed to a magnetic resonance imaging-identified postoperative stroke in a participant
who had surgery and 3 cases of status epilepticus in the medical group. CONCLUSIONS: Among patients with newly
intractable disabling MTLE, resective surgery plus AED treatment resulted in a lower probability of seizures during year
2 of follow-up than continued AED treatment alone. Given the premature termination of the trial, the results should be
interpreted with appropriate caution. TRIAL REGISTRATION: clinicaltrials.gov Identifier: NCT00040326.

Commentary
Surgical resection of brain tissue to treat epilepsy began
in the 19th century (1). A number of advances, including
electroencephalographic and neuroimaging techniques,
have since refined the surgical evaluation, improving its
safety and efficacy. Mesial temporal lobe epilepsy (MTLE) is
the most common form of medically intractable epilepsy in
adolescents and adults, and the most common indication
for epilepsy surgery (2). MTLE results in major social and
economic burdens (3), in addition to high rates of psychiatric comorbidity, cognitive deterioration, and increased
mortality (4, 5). Numerous studies have shown that surgery
in patients with medically intractable epilepsy results in high
seizure-freedom rates, and that early surgery maximizes the
chances of psychologic and social improvements. A randomized controlled trial showed that temporal lobectomy was
significantly better than continued medical treatment in
achieving seizure freedom (6) and prompted a practice parameter that recommended evaluation for epilepsy surgery
as soon as refractoriness to two antiepileptic medications is
established (7). Nevertheless, epilepsy surgery continued to
be underutilized (8).
The Early Randomized Surgical Epilepsy Trial (ERSET) confirmed the superiority of early anteromesial temporal lobectomy to continued medical therapy in controlling seizures in
intractable MTLE. Engel et al. randomized patients older than
12 years with pharmacoresistant MTLE to continued medical
therapy versus en bloc anteromesial temporal resection plus
continued medical therapy. The primary outcome measure
was seizure freedom during the second year of follow-up.
Other outcome measures included quality of life, cognitive
functioning, and social adaptation, including employment
and permission to drive. The trial was stopped by the data and
safety monitoring board (DSMB) appointed by the National
Institute for Neurological Disorders and Stroke (NINDS) after
enrolling only 38 of the planned 200 participants owing
to slow subject recruitment. Of these participants, 23 were
randomized to the medical arm and 15 to the surgical arm.
In the intention-to-treat analysis, 11 of the surgical patients
(73%) were seizure-free during year 2 of follow up, compared
with 0% in the medical group, yielding an infinite odds ratio.

The surgery also led to improved quality of life. Twelve of 15
subjects (80%) in the surgical group were driving at the end of
year 2 of follow-up, compared with only 5 of 23 (22%) in the
medical group, but no differences were seen in employment
status. Verbal memory and naming deficits were significantly
more common in the surgical group. Despite early termination
of the trial, the results from the 38 participants demonstrated
striking superiority of surgical resection to medical therapy.
Since the termination decision was based solely on slow
patient enrollment, and not on the unblinded results, inflation
of type-I error is unlikely. Indeed, even if the trial was stopped
based on the remarkable treatment effect, it is unlikely that
the positive bias would have changed the conclusions.
The reasons for the difficulty in recruiting patients for the
ERSET trial may intersect with those of underutilization of
epilepsy surgery in general. Englot et al. used the Nationwide
Inpatient Sample to study trends in epilepsy surgery in the
United States between 1990 and 2008. This dataset consists of
discharge databases from 20% of all nonfederal U.S. hospitals
and identifies diagnoses and procedures using the International Classification of Diseases, 9th Revision, Clinical modification (ICD-9-CM) codes. The authors identified 20,808 hospitalizations for intractable partial epilepsy across the studied
years, and lobectomy was performed during only 1,326 (6.4%)
of these hospitalizations. When extrapolated over the United
States, weighted data estimated 112,026 hospitalizations over
the studied years, including 6,653 (5.9%) with lobectomy.
Although hospitalizations for intractable partial epilepsy
appeared to double between 1990 and 2008, the number
of lobectomies did not increase. Rather, the percentage of
hospitalizations for intractable partial epilepsy that included
lobectomy decreased from 6.9% between 1990 and 1994 to
4.3% between 2000 and 2004. This was associated with decreased admissions to the 20 highest-volume epilepsy centers
that have maintained stable rates of performing lobectomy,
and increased admissions to lower-volume hospitals that have
a remarkably decreasing trend in performing the procedure.
The authors also found that white patients, those with private
insurance, and those younger than 30 years, were more likely
to undergo lobectomy, an observation that was stable across
the study years.
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What could explain this extreme underutilization of an
effective therapeutic intervention that is known to reverse psychosocial and cognitive deficits and decrease the general burden of the disease? The fear of surgical complications, together
with the proliferation of newer-generation antiepileptic drugs,
is the most likely primary cause. The fear of surgery should be
reversed by adequate education that complications of lobectomy are few (8) and that it can extend the quality-adjusted
life expectancy (9). On the other hand, intractable epilepsy is
associated with significant disability and increased mortality
rates (5). The cost may be another impediment towards the
surgical evaluation; Englot et al. found that privately insured
patients were more likely to have surgery. However, the cost of
long-term medical therapy of intractable epilepsy exceeds that
of epilepsy surgery (10).
Certain limitations of the study by Englot et al. are worth
mentioning. The authors identified patients with intractable
partial epilepsy by using code 345.41 for complex partial
seizures, and code 345.51 for simple partial seizures, but
these codes are not specific to the lobe of origin. Similarly, for
lobectomy, they used the procedure code 01.53, which does
not specify which brain lobe is resected. In addition, falsepositive and false-negative coding is possible in hospital discharge data. Also, the authors did not exclude patients with
secondary diagnoses of syncope or psychogenic seizures,
possible causes of provoked seizures such as hypoglycemia,
alcohol and drug withdrawal, and brain tumors. Such exclusions would have helped homogenize the studied cohort.
However, these limitations are unlikely to affect the
general conclusions, and the study constitutes an alarming wake-up call to remind us that we need to do more to
increase the number of epilepsy surgeries and decrease the
general burden of the disease. One possible intervention
is to organize a robust campaign of physician and patient
education that instills useful messages about the safety
and efficacy of epilepsy surgery and urges patients to seek
referral to an epilepsy center for an epileptologist’s opinion if
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seizures are not controlled after a year of care by the primary
provider or neurologist.
by Mohamad Koubeissi, MD
References
1. Horsley V. Advances in the surgery of the central nervous system.
Lancet 1886;128:346–347.
2. Benifla M, Otsubo H, Ochi A, Weiss SK, Donner EJ, Shroff M, Chuang
S, Hawkins C, Drake JM, Elliott I, Smith ML, Snead OC III, Rutka JT.
Temporal lobe surgery for intractable epilepsy in children: An analysis
of outcomes in 126 children. Neurosurgery 2006;59:1203–1213;
discussion 1213–1204.
3. Campos MG, Wiebe S. Epilepsy surgery: Access, costs, and quality
of life. In: Textbook of Epilepsy Surgery. (Luders H, ed.) City: Informa
Healthcare, 2008:223–229.
4. Langfitt JT, Wiebe S. Early surgical treatment for epilepsy. Curr Opin
Neurol 2008;21:179–183.
5. Jehi L, Najm IM. Sudden unexpected death in epilepsy: Impact, mechanisms, and prevention. Cleve Clin J Med 2008;75(suppl 2):S66–S70.
6. Wiebe S, Blume WT, Girvin JP, Eliasziw M. A randomized, controlled trial of surgery for temporal-lobe epilepsy. N Engl J Med
2001;345:311–318.
7. Engel J Jr., Wiebe S, French J, Sperling M, Williamson P, Spencer D, Gumnit R, Zahn C, Westbrook E, Enos B. Practice parameter: Temporal lobe
and localized neocortical resections for epilepsy. Report of the Quality
Standards Subcommittee of the American Academy of Neurology, in
association with the American Epilepsy Society and the American Association of Neurological Surgeons. Neurology 2003;60:538–547.
8. Koubeissi MZ, Puwanant A, Jehi L, Alshekhlee A. In-hospital complications of epilepsy surgery: A six-year nationwide experience. Br J
Neurosurg 2009;23(5):524-9.
9. Choi H, Sell RL, Lenert L, Muennig P, Goodman RR, Gilliam FG, Wong
JB. Epilepsy surgery for pharmacoresistant temporal lobe epilepsy: A
decision analysis. JAMA 2008;300:2497–2505.
10. Platt M, Sperling MR. A comparison of surgical and medical costs for
refractory epilepsy. Epilepsia 2002;43(suppl 4):25–31.

American Epilepsy Society
Epilepsy Currents Journal
Disclosure of Potential Conflicts of Interest
Instructions
The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. Each author should submit a separate form and is responsible for
the accuracy and completeness of the submitted information. The form is in four parts.
1.

Identifying information.
Enter your full name. If you are NOT the main contributing author, please check the box “no” and enter the
name of the main contributing author in the space that appears. Provide the requested manuscript information.

2.

The work under consideration for publication.
This section asks for information about the work that you have submitted for publication. The time frame for
this reporting is that of the work itself, from the initial conception and planning to the present. The requested
information is about resources that you received, either directly or indirectly (via your institution), to enable
you to complete the work. Checking “No” means that you did the work without receiving any financial support
from any third party – that is, the work was supported by funds from the same institution that pays your salary
and that institution did not receive third-party funds with which to pay you. If you or your institution received
funds from a third party to support the work, such as a government granting agency, charitable foundation or
commercial sponsor, check “Yes”. Then complete the appropriate boxes to indicate the type of support and
whether the payment went to you, or to your institution, or both.

3.

Relevant financial activities outside the submitted work.
This section asks about your financial relationships with entities in the bio-medical arena that could be
perceived to influence, or that give the appearance of potentially influencing, what you wrote in the submitted
work. For example, if your article is about testing an epidermal growth factor receptor (DGFR) antagonist in
lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in
cancer in general, not just in the area of EGFR or lung cancer.
Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf
over the 36 months prior to submission of the work. This should include all monies from sources with
relevance to the submitted work, not just monies from the entity that sponsored the research. Please note that
your interactions with the work’s sponsor that are outside the submitted work should also be listed here. If
there is any question, it is usually better to disclose a relationship than not to do so.
For grants you have received for work outside the submitted work, you should disclose support ONLY from
entities that could be perceived to be affected financially by the published work, such as drug companies, or
foundations supported by entities that could be perceived to have a financial stake in the outcome. Public
funding sources, such as government agencies, charitable foundations or academic institutions, need not be
disclosed. For example, if a government agency sponsored a study in which you have been involved and drugs
were provided by a pharmaceutical company, you need only list the pharmaceutical company.

4.

Other relationships
Use this section to report other relationships or activities that readers could perceive to have influenced, or that
give the appearance of potentially influencing, what you wrote in the submitted work.

American Epilepsy Society
Epilepsy Currents Journal
Disclosure of Potential Conflicts of Interest
Section #1 Identifying Information
1.

Today’s Date: 6/12/2012

2.

First Name Mohamad

3.

Are you the Main Assigned Author?

Last Name Koubeissi Degree MD
Yes

No

If no, enter your name as co-author:
4.

Manuscript/Article Title: Early surgical therapy for drug-resistant temporal lobe epilepsy: a randomized trial, AND
Epilepsy surgery trends in the United States, 1990-2008.

5. Journal Issue you are submitting for:
Section #2 The Work Under Consideration for Publication
Did you or your institution at any time receive payment or services from a third party for any aspect of the submitted
work (including but not limited to grants, data monitoring board, study design, manuscript preparation, statistical
analysis, etc.)?
Complete each row by checking “No” or providing the requested information. If you have more than one relationship
just add rows to this table.
Type

1.

Grant

2.

Consulting fee or honorarium

3.

Support for travel to meetings
for the study or other purposes

4.

Fees for participating in
review activities such as data
monitoring boards, statistical
analysis, end point
committees, and the like

5.

Payment for writing or
reviewing the manuscript

6.

Provision of writing
assistance, medicines,
equipment, or administrative
support.

7.

Other

No

Money
Paid to
You

Money to
Your
Institution*

Name of Entity

Comments**

* This means money that your institution received for your efforts on this study.
** Use this section to provide any needed explanation.

Page 2

11/15/2012

Section #3 Relevant financial activities outside the submitted work.
Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of
amount of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines
as you need by clicking the “Add” box. You should report relationships that were present during the 36 months prior to
submission.
Complete each row by checking “No” or providing the requested information. If you have more than one relationship
just add rows to this table.
Type of relationship (in alphabetical
order)

No

Money
Paid to
You

1.

Board membership

2.

Consultancy

3.

Employment

4.

Expert testimony

5.

Grants/grants pending

The
authors is
a Spitz
scholar
and has
received
Grants
from the
Coulter
Foundatio
n and
Medtronic

6.

Payment for lectures including
service on speakers bureaus

From
UCB,
Cyberonic
s and
Pfizer

7.

Payment for manuscript
preparation.

8.

Patents (planned, pending or
issued)

9.

Royalties

Money to
Your
Institution*

Name of Entity

Comments**

10. Payment for development of
educational presentations
11. Stock/stock options
12. Travel/accommodations/meeti
ng expenses unrelated to
activities listed.**
13. Other (err on the side of full
disclosure)
* This means money that your institution received for your efforts.

Page 3

11/15/2012

** For example, if you report a consultancy above there is no need to report travel related to that consultancy on this line.

Section #4 Other relationships
Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?
No other relationships/conditions/circumstances that present a potential conflict of interest.
Yes, the following relationships/conditions/circumstances are present:

Thank you for your assistance.
Epilepsy Currents Editorial Board

Page 4

11/15/2012

