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SUMMARY

Objectives—Anterior temporal lobectomy is curative for many patients with disabling medically
refractory temporal lobe epilepsy, but carries an inherent risk of disabling verbal memory loss.
Although accurate prediction of iatrogenic memory loss is becoming increasingly possible, it
remains unclear how much weight such predictions should have in surgical decision making. Here
we aim to create a framework that facilitates a systematic and integrated assessment of the relative
risks and benefits of surgery versus medical management for patients with left temporal lobe
epilepsy.

Methods—We constructed a Markov decision model to evaluate the probabilistic outcomes and
associated health utilities associated with choosing to undergo a left anterior temporal lobectomy
versus continuing with medical management for patients with medically refractory left temporal
lobe epilepsy. Three base-cases were considered, representing a spectrum of surgical candidates
encountered in practice, with varying degrees of epilepsy-related disability and potential for
decreased quality of life in response to post-surgical verbal memory deficits.

Results—For patients with moderately severe seizures and moderate risk of verbal memory loss,
medical management was the preferred decision, with increased quality-adjusted life expectancy.
However, the preferred choice was sensitive to clinically meaningful changes in several
parameters, including quality of life impact of verbal memory decline, quality of life with seizures,
mortality rate with medical management, probability of remission following surgery, and
probability of remission with medical management.

Significance—Our decision model suggests that for patients with left temporal lobe epilepsy,
quantitative assessment of risk and benefit should guide recommendation of therapy. In particular,
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risk for and potential impact of verbal memory decline should be carefully weighed against the
degree of disability conferred by continued seizures on a patient-by-patient basis.
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Epilepsy accounts for 1% of life-years lost due to disability worldwide, and affects 0.5-1%
of the world’s population.! Although seizure medications are effective in preventing seizures
in most patients, up to 40% of patients remain pharmacoresistant.2 Temporal lobe epilepsy,
most commonly due to mesial temporal sclerosis, accounts for the majority of cases of
medically refractory epilepsy.3-> Anterior temporal lobectomy (ATL) is an effective
treatment for individuals with medically refractory temporal lobe epilepsy (TLE),%7
producing median long-term seizure remission rates of 66%.8

The decision to perform epilepsy surgery is based on a careful risk—benefit analysis,
weighing the probability of cure and anticipated gain in quality of life (QOL) over the
patient’s remaining lifetime against the risks of surgery. A recent decision analysis
concluded that ATL provides significant gains in quality-adjusted life expectancy compared
to medical management in patients with medically refractory epilepsy.? This analysis is
consistent with the findings of the Quality Standard Subcommittee of the American
Academy of Neurology (AAN), who systemically reviewed 25 studies of TLE and
recommended that patients with medically refractory epilepsy be referred to an epilepsy
surgery center for consideration of surgery.!

However, previous studies have not specifically considered how seizure lateralization should
be factored into epilepsy surgical decision making. While resection of the hippocampus and
parahippocampus as part of standard right ATL generally produces minimal measurable
postoperative neurocognitive deficits in patients with right TLE, 30-60% of patients who
undergo left ATL (L-ATL) experience verbal memory decline.10-18 Thus, whether an
individual has left or right TLE is an essential consideration when evaluating patients for
ATL.

A number of metrics are currently used to preoperatively predict verbal memory decline
following L-ATL. Left hippocampal sclerosis, 1819 neuropsychological test
performance,10:11.13,14,16,18,20 5ge of onset,13.20-22 and functional magnetic resonance
imaging (fMRI) protocols!! can predict verbal memory decline with high sensitivity and
specificity. However, despite improvements in our ability to predict verbal memory decline,
physicians lack two essential tools to make systematic use of these predictions: (1)
quantitative methods for translating verbal memory loss as measured by neurocognitive test
scores into decreases in QOL, similar to methods that have been developed for neurologic
deficits following stroke23:24; and (2) an explicit decision analytic framework that weighs
the disutility due to memory loss against the potential gains in seizure control offered by
surgery.

We hypothesized that supplying these two missing tools to explicitly account for the risk of
verbal memory decline might alter the surgery versus medical management decision,
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depending on left-sided versus right-sided seizure focus. To test this hypothesis we
considered as base-cases three representative cases from our group that were considered for
L-ATL with differing levels of disability due to epilepsy, levels of predicted memory loss,
and expected levels of disability should the predicted memory loss occur. We constructed a
Markov decision model to quantify the quality-adjusted life expectancy of patients with
medically refractory left TLE following medical management or L-ATL and accompanying
verbal memory decline. For the purposes of our model, we assigned plausible disutility
values to the base-cases ranging from 0.4 to 0.1, comparable to those seen with mildly to
moderately disabling neuropsychological deficits following stroke or dementia (Table S1).
Our results demonstrate the importance of appropriately weighing potential memory loss in
decisions regarding L-ATL, while simultaneously highlighting a critical need for further
work to develop a standardized tool to assign individualized utility values to predicted verbal
memory decline for use in the shared decision making process.2>

METHODS

Model structure

We adapted a previously published Markov decision model® by introducing a probability of
verbal memory loss and a corresponding explicit penalty (percent reduction in QOL)
associated with verbal memory decline following L-ATL. Our model considered the decision
between medical management or L-ATL and accompanying verbal memory decline (Fig.1).
Potential surgical complications included mortality, transient complications, or long-term
complications. During each yearly cycle, patients could relapse and develop recurrent
seizures, enter remission and become seizure-free, or die. Mortality transition probabilities
were taken from published mortality rates due to seizure relapse or remission.26:27 Age-
specific mortality rates were obtained from U.S. life tables.28 The complete decision tree is
shown in Fig. S1.

Model assumptions and parameters

Model parameters (Table 1) were adapted from an analysis performed by the Quality
Standards Subcommittee of the AAN that used one randomized trial and 24 observational
studies to determine the efficacy and safety of ATL,! and previously published preference-
based QOL values acquired from patient interviews.® For patients with right TLE, base-case
assumptions were adapted from Choi et al., with the exception of the QOL assigned to living
with continued disabling seizures following uncomplicated epilepsy surgery. For this QOL
we used the modified value of 0.75 so that it would equal the preference-based QOL score
associated with disabling seizures preceding surgery (rather than assigning a slightly higher
QOL to living with disabling seizures following surgery), reasoning that the chronic state of
disabling seizures carries similar QOL, independent of treatment pathway.

To account for the decline in QOL associated with verbal memory decline, we introduced a
QOL penalty factor that decreases the utility of surgical outcome states by a certain
percentage. This penalty factor is intended to represent impact of memory loss predicted
based on routine presurgical evaluations, typically appraisal of the age of epilepsy
onset,13.20-22 pregperative neuropsychological test profile,10:11.13.14.16,18,20 g eijther
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memory asymmetry score from Wada testing21:29:30 or predicted memory decline based on
fMRI evaluation.! For our base-cases the probability that the predicted degree of memory
decline in fact occurs was assumed to be 100%. This assumption corresponds to a risk-
averse patient perspective, that is, it assumes that a patient will or should be counseled to
proceed with L-ATL only if the analysis favors this decision, even when the predicted
postoperative memory deficit is considered guaranteed to occur. Nevertheless, to account for
uncertainty, we also performed sensitivity analysis on the probability that the predicted
degree of verbal memory decline actually occurs (Fig. S2).

To study the relative importance of verbal memory decline associated with L-ATL, we
considered three archetypal base-cases abstracted from actual case histories seen in our
clinical practice (Table 2). Each case had epilepsy refractory to at least two antiseizure
medications and had undergone a standard presurgical evaluation: clinical history, MRI and
positron emission tomography (PET) neuroimaging, video electroencephalography (EEG)
monitoring, EEG recording of several typical seizures, neuropsychological testing, and
fMRI confirming the diagnosis of seizures of lesional left anterior medial temporal lobe
origin. The three patients differed in their relative levels of disability due to epilepsy and
predicted verbal memory loss. QOL penalties associated with verbal memory loss were
chosen to approximately match previously reported QOL values for comparable
neuropsychological deficits following stroke23:24 or dementia3! (Table S1). The cases were
as follows:

Patient 1 (severely disabled, minimal memory risk)—A 41-year-old left-handed
woman with medically refractory epilepsy, with onset of epilepsy at age 12, with one to
three complex partial seizures each week and one to two secondary generalized convulsions
each month. Her seizures had cost her the ability to drive and hold employment, and she
complained of severe fatigue related to medication side effects and frequent seizures; hence
she considered her epilepsy extremely disabling. Neuropsychological testing revealed
significant left temporal lobe dysfunction at baseline (i.e., delayed retention of story at the
second percentile; verbal list learning at the first percentile). Wada testing was not
interpreted because she became obtunded following the injections. Based on her very poor
baseline verbal memory test scores, her risk of substantial verbal memory loss should she
undergo an L-ATL was predicted to be minimal.

The QOL assigned to her life with seizures was set to 0.6 (severe disability), and the QOL
penalty factor for memory loss in this case was set to 0.1 (mild penalty), representing an
anticipated 10% decline in QOL due to verbal memory loss.

Patient 2 (mildly disabled, high memory risk)—A 39-year-old right-handed woman
with medically refractory epilepsy, with onset of epilepsy at age 37. Her seizures only rarely
caused appreciable impairment of consciousness, were typically brief (<10 s), and generally
occurred once or twice monthly. She was unable to drive, but she was able to use public
transportation for all of her needs, including traveling to work as an accountant. A
significant decline in memory was considered likely to end her career. Based on her late age
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of seizure onset, intact verbal memory test scores (i.e., delayed retention of story at the 37th
percentile; verbal list learning at the 66th percentile), and Wada evidence of left-sided
language and bilateral memory (Wada Memory Asymmetry = 1), the risk of verbal memory
loss should she undergo L-ATL was predicted to be substantial. The QOL assigned to living
with seizures was set to 0.9 (mild disability), and the QOL penalty factor for memory loss in
this case was set to 0.4, representing a 40% decline in QOL due to verbal memory loss
(severe penalty).

Patient 3 (moderately disabled, moderate memory risk)—A 33-year-old right -
handed man with medically refractory epilepsy, with onset at age 11, with complex partial
seizures lasting 1-3 min occurring every 2-3 days, and occasional secondarily generalized
seizures. His seizures increasingly limited his ability to participate in the care of his two
young children, although he remained employed as a salesman. Based on his intermediate
neuropsychological test scores (i.e., delayed retention of story at the 16th percentile; verbal
list learning at the 47th percentile), bilateral language lateralization on fMRI (Laterality
Index = 0.2), the risk of verbal memory loss should he undergo L-ATL was predicted to be
intermediate. The QOL assigned to living with seizures was set to 0.8 (moderate disability),
and the QOL penalty factor for memory loss in this case was set to 0.25, representing a 25%
decline in QOL due to verbal memory loss.

Analyses

We constructed a Markov decision model for our base-case analyses. We verified that our
decision model successfully reproduces results from a previous decision analysis,? when the
QOL penalty of verbal memory loss is equal to zero, representing the case of a typical R-
ATL. Using the baseline values from Choi et al. of a medically refractory 35-year-old patient
with TLE, this analysis confirmed that surgery is the preferred decision. We also repeated
key sensitivity analyses from Choi et al. to further verify that the model faithfully reproduces
prior results in the absence of QOL penalties for memory loss. Sensitivity analyses were
performed, in which values for surgical mortality rate, standard mortality ratio (SMR) with
seizures and medical management, and QOL of being seizure-free were varied from 0 to 1.
In all cases, values that would change the preferred decision faithfully recapitulated previous
findings (Fig. S3). All analyses were performed using TreeAge Pro (TreeAge Software Inc,
Williamstown, MA, U.S.A)).

RESULTS

Patient 1 was predicted to have minimal impact of verbal memory loss following surgery but
had severely disabling seizures. We considered this a situation in which surgery would
generally be the preferred decision on subjective clinical grounds, and our decision model
correspondingly favored the surgical approach, predicting 20.76 quality-adjusted life-years
(QALYsSs) for surgery compared to 14.46 QALYSs for medical management.

In contrast, verbal memory decline posed a significant risk to patient 2, who experienced
only minimal seizure-related disability. We considered this a situation in which medical
management would generally be preferred, and our decision model indeed favored medical
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management, yielding 22.08 QALY s for medical management compared to 16.70 QALYs
for surgery.

Patient 3 was believed to be an intermediate candidate on clinical grounds due to the
uncertainty regarding optimal management, given his moderate disability and moderate risk
of verbal memory loss. In agreement with this clinical impression, our decision model
predicts that medical management and surgical management produce similar quality-
adjusted life expectancies, with 23.82 QALY s for medical management versus 23.10 QALY
for surgery.

One-way sensitivity analysis

To investigate the extent to which variation of parameters would affect the preferred decision
when taking into account verbal memory decline, we performed one-way sensitivity
analyses for each base-case (Fig.2). For patient 1, for medical management to be the
preferred decision, key parameter values would have to be extended to extreme values:
surgical mortality <30.6%, SMR for disabling seizures with medical management <1.835, or
annual probability of seizure remission with medical management >24.2%.

Conversely, for patient 2, no plausible values of surgical mortality, SMR for disabling
seizures with medical management, or annual probability of seizure remission with medical
management caused surgery to become preferred. If the probability of predicted verbal
memory decline fell to <51.7%, surgery would be the preferred decision.

One-way sensitivity analyses performed with patient 3 revealed that many threshold values
for which the preferred strategy was changed fell within the 95% CI associated with each
variable. In particular, in order for surgery to be preferred, SMR for disabling seizures with
medical management must exceed 5.905, the annual probability of seizure-remission with
medical management must fall to <0.4%, or the probability of predicted verbal memory
decline must fall to <90.7%.

Two-way sensitivity analysis

Because of the significant impact the QOL penalty of verbal memory decline had on the
preferred clinical decision for left TLE, we performed two-way sensitivity analysis to
determine the threshold QOL values for which verbal memory decline would change the
decision to pursue L-ATL. For these two-way sensitivity analyses, we varied the QOL
penalty of verbal memory decline in concert with the QOL of living with seizures, the
probability of becoming seizure-free following L-ATL, SMR for disabling seizures with
medical management, or annual probability of seizure remission with medical management
(Fig.3). Whenever the QOL of living with seizures was not varied, we used the default base-
case value of 0.75.

When comparing the decision to undergo surgery or medical management, considering both
QOL with seizures and the QOL penalty of verbal memory decline, it becomes apparent that
for patients with both moderately disabling seizures and a moderate QOL penalty of verbal
memory decline, the therapeutic decision is no longer straightforward. For patient 3, a
decline in the QOL associated with disabling seizures to 0.754 would result in surgery being
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the preferred decision. Two-way sensitivity analyses demonstrate that minimal changes in
the QOL penalty of memory loss result in large changes for the threshold values of the
probability of becoming seizure-free following L-ATL or SMR for disabling seizures with
medical management. These findings demonstrate that for patients with left TLE, the impact
of verbal memory loss must be carefully taken into account when considering whether to
undergo L-ATL.

DISCUSSION

Anterior temporal lobectomy is an effective treatment option for patients with medically
refractory TLE.” However, L-ATL poses significant risk of verbal memory decline following
surgery,32 and thus whether a patient has left or right TLE has a significant impact on
surgical decision making. Our decision model demonstrates that for patients with left TLE
and a moderate predicted impact of verbal memory decline, medical management is the
preferred decision by a small margin. This decision is sensitive to minor changes in the
magnitude of the QOL penalty for verbal memory decline, QOL with seizures, mortality rate
of continued medical management, probability of remission following surgery, probability of
remission with medical management, and probability of predicted memory decline
occurring. These findings suggest that the decision to pursue L-ATL must involve a delicate
case-by-case risk—benefit analysis.

A previous decision analysis demonstrated that for patients with medically refractory TLE
and no significant risk for loss of QOL due to verbal memory loss, ATL provides significant
gains in life expectancy and quality-adjusted life expectancy compared to medical
management.® Our model reproduces these findings for patients with right TLE and
therefore no significant risk of verbal memory decline, and for patients with severely
disabling left TLE and minimal predicted loss of QOL due to verbal memory decline.
However, in patients with less severe seizures or significant predicted verbal memory
decline, surgery and medical management showed similar overall risk—benefit profiles.
These findings demonstrate that the decision to pursue surgery or medical management for
patients with left TLE requires careful consideration of the potential loss in QOL due to
verbal memory decline as well as the gains in QOL that might result from seizure freedom.

Several independent measures are available to assess the risk for verbal memory decline
following L-ATL. The absence of left hippocampal sclerosis on MRI has been reported to
show modest association with worse verbal memory decline following surgery.18:19 High
preoperative neuropsychological test performance is strongly predictive of worse verbal
memory decline following L-ATL,10.11.13.14,16,18,20 55 js |ater age of onset.13.20-22 More
recently, fMRI protocols originally developed to measure language lateralization have
demonstrated significant power to predict verbal memory decline following L-ATL similar
to Wada testing, without the associated risk of an invasive procedure. When used in
combination with neuropsychological test scores and age of epilepsy onset, fMRI has been
found capable of predicting verbal memory decline for individual patients with 70-90%
sensitivity and 73-100% specificity.11
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Despite the substantial resources devoted toward assessing the risk of memory loss in
preoperative evaluations for L-ATL, the use of these predictions in surgical decision making
remains largely subjective and informal. Our findings highlight the benefit of formal utility-
based QOL evaluation tools for verbal memory function that can be used preoperatively to
aid in the decision whether to pursue L-ATL. Currently, verbal memory decline is measured
by decline in neuropsychological test scores, which do not necessarily translate directly into
impact on QOL, making comparisons with other surgical risks difficult.10-13.16.18,33
Postoperative patient surveys have demonstrated that verbal memory decline resulted in a
decline in Quality of Life in Epilepsy Inventory (QOLIE-89) scores for patients not in
seizure remission following surgery, but verbal memory decline did not affect QOLIE-89
scores if the patients experienced seizure remission.33 Our model is comparable with these
findings, as the QOL penalty of verbal memory loss must exceed 0.227 (moderate to severe)
for QOL following successful surgery to fall below preoperative QOL (Fig. S4). Patients
who underwent R-ATL had greater increases in QOL than those who underwent L-ATL, as
measured by psychiatric interviews, Symptom Checklist-90 (SCL-90), and QOLIE-31.34
However, surveys such as QOLIE are not utility based,3° and therefore cannot be employed
for balancing the benefits of seizure remission against the risks of memory loss. In addition,
the QOLIE survey was designed to measure the overall health-related QOL of epilepsy
patients, not the specific impact of verbal memory decline on QOL .36

Our model relies on and emphasizes the need for QOL measurements that consider not only
the magnitude of potential verbal memory decline, but also the QOL impact of verbal
memory decline on a personalized basis for individual patients. The most significant
concerns of epilepsy surgery candidates are often improved social and occupational
outcomes from surgery, even over cognitive improvement.3” Thus, when predicting impact
of verbal memory decline, consideration must be given to the importance of verbal memory
in patients’ social and occupational lives. A tool that takes into account both expected
magnitude of memory loss and its corresponding impact on a patient’s individualized QOL
would personalize and facilitate more meaningful use of preoperative risk assessment data.

In addition to the need for a better instrument to estimate the QOL impact of verbal memory
decline, our model has important limitations. As with all decision analyses, the strength of
our conclusions rests on the accuracy of the parameters in our model (Table 1), many of
which contain uncertainties.19 In particular, the utility values for QOL with disabling
epilepsy that we adopted from previously published work are based on a small sample size
of patients with epilepsy.® However, we have used sensitivity analyses to determine at what
values the preferred decision changes, and have noted when these values are not extreme, as
is the case for patient 3. Our model does not consider the possibility of eventual verbal
memory decline as part of the natural history of TLE for patients undergoing medical
management, an important area of uncertainty and ongoing research.38-40 At present this
possibility must be considered on an individualized patient basis: As the rate of verbal
memory declines with medical management increases, so would the preference to pursue L-
ATL. It is important to emphasize that the utilities assigned to our base-cases cannot be
directly applied to all surgical subjects. Rather, applying our framework requires
determining individualized QOL scores for living with seizures and QOL penalties for
verbal memory decline. The QOL penalty for postoperative verbal memory decline must
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account for both the magnitude of predicted verbal memory decline as determined by
preoperative evaluation as well as the likely impact on a patient’s social and occupational
life. Finally, measurable verbal memory loss does not occur in all patients who undergo L-
ATL.10-18 Oyr model best applies to patients with left TLE for whom presurgical testing
does predict significant verbal memory loss and some consequent level of disability, and for
risk-averse patients inclined to proceed with L-ATL only if the risk—benefit balance in the
“worst case scenario” for predicted memory decline still favors surgery.

Our results provide a structured framework for deliberating about whether to offer epilepsy
surgery versus continued medical management to patients with medically refractory left
TLE, and for counseling patients facing this decision. In cases of right TLE, or when verbal
memory decline is of minimal concern, our findings support previous models that strongly
recommend surgery. However, for patients with left TLE, our model suggests that the
optimal decision depends critically on quantifying and balancing the patient-specific impact
of continued seizures against the competing risks of surgery and predicted magnitude of
verbal memory decline. Further research is needed to develop utility-based
neuropsychological assessment tools that will help patients and physicians use the decision
framework presented herein to decide when the risk of verbal memory loss is outweighed by
the potential benefits of a left anterior temporal lobectomy.
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Temporal Lobe Epilepsy
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Figurel.

No Complications

Markov transition diagram. Decision analysis tree constructed to analyze the preferred
therapeutic decision between medical management or L-ATL for patients with medically
refractory left temporal lobe epilepsy. Potential surgical complications include transient or
long-term complications, and result in seizure freedom, disabling seizures, or death. For
each decision, patients enter a Markov process that results in seizure relapse and
development of recurrent seizures, seizure remission, or death. Appropriate probabilities and

quality of life scores are listed in Table 1.
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- == Base case mean (95% Cl)

One-way sensitivity analyses. Each line represents the quality-adjusted life-years (QALYS)
associated with L-ATL (solid) or medical management (dotted) for three different base-case
patients (Table 2). Red circles represent the base-case value for each variable, and red lines
indicate 95% confidence intervals (Cls). (A—C) As the probability of remission with medical
medication increases, the benefit of medical management increases. The base-case is 1.6%
(with 95% CI 1.0-2.3%); for patient 1 the threshold is 24.2% (above which medical
management is preferred), for patient 2 medical management is always preferred, and for
patient 3 the threshold is 0.4% (above which medical management is preferred). (D-F) As
the probability of surgical mortality increases, the benefit of medical management increases.
The base-case is 0.3% (0-0.75%); for patient 1 the threshold is 30.6% (above which medical
management is preferred), and for patients 2 and 3, medical management is always
preferred. (G-I) As the SMR of seizures with medical management increases, the benefit of
medical management decreases. The base-case is 5.40 (3.96—7.37); for patient 1 the
threshold is 1.835 (below which medical management is preferred), for patient 2 medical
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management is always preferred, and for patient 3 the threshold is 5.905 (below which
medical management is preferred). (J-L) As the probability of predicted verbal memory
increases, the benefit of surgery decreases. The base-case threshold is 100% (for patient 1 L-
ATL is always preferred), for patient 2 the threshold is 51.7% (above which medical
management is preferred), and for patient 3 the threshold is 90.7% (above which medical
management is preferred).
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Two-way sensitivity analyses. Gray areas represent values for which surgery is preferred,
and white areas represent values for which medical management is preferred. Overlaid
points represent the base-case values, including a prototypical patient with right temporal
lobe epilepsy (black cross), and our three patient base-cases with left temporal lobe epilepsy
(1, orange diamond; 2, blue square; and 3, green circle). Red circles represent the base-case
value for each variable, and red lines indicate 95% Cls. QOL penalty of memory loss was
varied with the following variables: QOL with seizures (A), SMR of seizures with medical
management (B), probability of remission following surgery (C), and the probability of
remission with medical management (D). For two-way sensitivity analyses with a constant
QOL with seizures (B-D), a utility value of 0.75 was used.
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Table 1

Base-case values and ranges tested in sensitivity analyses

Base-case assumptions and ranges for sensitivity analysis, %

Events Medical Surgical
Seizure-free during first year 8 (0-16) 71.9 (69.5-74.3)
Relapse if seizure-free at end of year, from years 1 to 5 25.4 (10.9-46.2) 5.6 (2.9-8.3)
Relapse if seizure-free at end of year, after 5 years 25.4 (10.9-46.2) 4.2 (1.6-6.8)
Seizure remission if not seizure-free at end of year, from years 1to 5 4.7 (3-7) 5.9 (0.9-11)
Seizure remission if not seizure-free at end of year, after 5 years 1.6 (1-2.3) 2.0(0.2-7.2)
Surgical complications, %

Death 0.3 (0-0.75)
Permanent deficit (other than verbal memory loss) 4.0 (2.0-6.0)
Transient complication 8.0 (6.0-10)

Standardized mortality ratios

Seizure-free
Not seizure-free, surgery

Not seizure-free, medical management

1.11 (0.63-1.94)
5.64 (3.49-9.09)
5.40 (3.96-7.37)

\erbal memory decline, %

Predicted verbal memory decline accurate

100 (60-100)

Quality of life scores for model health states

Free of disabling seizures
Medical management
Surgery, without complications
Surgery, permanent complication
Surgery, transient complication
Not free of disabling seizures
Medical management
Surgery, without complications
Surgery, permanent complication

Surgery, transient complication

0.96 (0.84-1.0)
0.97 (0.87-1.0)
0.77 (0.32-1.0)
0.96 (0.84-1.0)

0.75 (0.38-1.0)
0.75 (0.41-1.0)
0.66 (0.19-1.0)
0.75 (0.38-1.0)

Transient surgical complication, days of life deducted 1.5 (0-25.0)
Quality of life penalty for memory loss

Severe 0.4

Moderate 0.25

Mild 0.1
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Table 2

Expected outcomes of decision analysis for base-cases

Base-case Age(years) QOL for not freeof disabling seizures QOL penalty for memory loss Decision
R-ATL 35 0.75 0 Surgery
Patient 1 41 0.6 0.1 Surgery
Patient 2 39 0.9 0.4 Medication
Patient 3 33 0.8 0.25 Medication
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