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Neuropsychological Outcome After Temporal Lobe Epilepsy 
Surgery in Patients With Postoperative Seizures 

following Unsuccessful Surgical Therapy
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Abstract

Background: About 20-30% of patients with intractable partial 
epilepsy have less than favorable outcome after temporal lobec-
tomy. This study explored the neuropsychological outcome of such 
surgery in this group of patients.

Methods: The Medical records of patients with intractable tem-
poral lobe epilepsy who underwent temporal lobectomy were re-
viewed. All patients had detailed phase I presurgical evaluation and 
subsequently had surgery. Detailed neuropsychology assessment 
was carried out in all patients pre-operatively as well as between 
3 and 12 months following surgery, 13 patients with Engel class 3 
outcome were included in the study.

Results: There was no significant difference in the pre and post 
surgical IQ, verbal and visual-spatial memory performance. How-
ever, 76.9% of the patients improved in attention/executive func-
tion, 62.6% improved in language function and 88.6% improved in 
psycho-emotional function.

Conclusions: Despite suboptimal epilepsy surgery outcome, this 
study demonstrates that attention /executive function, language, 
and psycho-emotional function improved substantially in this sam-
ple of patients.

Keywords: Neuropsychology; Poor sezure outcome; Cognition; 
Language; Memory; Epilepsy surgery; Psychoemotion and inelli-
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Introduction

Approximately 80% of focal epilepsies originate in the tem-
poral lobes [1]. Temporal lobe epilepsy surgery offers an ef-
fective therapeutic option for intractable, pharmacoresistant 
epilepsy, with 70-80% of patients demonstrating favorable 
seizure outcome (Engel class 1) after surgery [2-6]. Most 
studies have consistently demonstrated improvements in 
various neuropsychological domains such as verbal and ex-
ecutive functions in this group of patients following surgery 
[7-10]. On the other hand, it has been consistently reported 
that verbal memory is likely to decrease after resection of the 
language-dominant temporal lobe [6, 11, 12]. Identified risk 
factors for post operative cognitive decline after left tempo-
ral lobectomy are onset of seizures at later age, male gender, 
and a good preoperative cognitive/memory function [3]. A 
tendency to a decline in the visual spatial (non-verbal) mem-
ory has been found to exist after a right temporal lobectomy 
as well [3, 13].

However there is very little information reported about 
the neuropsychological outcome in the 20-30% of patients 
who continue to have seizures post operatively. Therefore 
in this study, we assessed the neuropsychological outcome 
of consecutive patients who had temporal lobectomy for re-
fractory epilepsy and continued to have recurrent seizures, 
Engel’s class 3 outcomes (worthwhile improvement > 50% 
reduction in seizures) [14].

 
Methods

   
We identified all patients with intractable temporal lobe 
epilepsy (performed retrospective review of all the medical 
records of patients with intractable temporal lobe epilepsy) 
who underwent temporal lobectomy between 1999 and 2007 
at JFK hospital and performed retrospective review of all 
their medical records. All patients had a detailed phase I 
presurgical evaluation. This included continuous video-EEG 
recordings obtained through electrodes applied to the scalp 
according to 10 - 20 international system plus additional 
spheniodal electrodes, as well as detailed neuroimaging in-
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cluding MRI, FDG-PET scan and Wada tests were obtained. 
All patients had standard en-bloc resection of temporal lobe 
and patients with Engel’s class 3 outcomes and continued 
the same AEDs during the assessment period were included 
in the analysis.

Detailed neuropsychological assessment was carried 
out on all the patients preoperatively as well as at 3 months 
and 12 months postoperatively. Various test batteries were 
employed to assess neuropsychological domains that in-
cluded overall Intelligent Quotient (IQ), Attention/Executive 
function, Language function, Visual-spatial memory, verbal 
memory and psycho-emotional function. The functional lev-
el of each respective domain of the neuropsychological tests 
at three and 12 months post surgery were compared with the 
preoperative level and the summary of the evaluation is clas-
sified as improved, unchanged or worse. For the purpose of 
analysis improved and unchanged cases were added together 
and compared to worsened patients.

Neuropsychological battery

The various tests were grouped and assessed as follows.

Psychometric intelligence

The WAIS-R was examined as a function of traditional three-
factor solution; verbal comprehension, perceptual organiza-

tion, and freedom from distraction [15].

Language

The visual naming and aural comprehension subsets of the 
Multilingual Aphasia Examination were used for analysis. 
The former provides a measure of expressive semantic-
retrieval-based language ability, while the latter provides a 
measure of receptive language comprehension ability.

Attention/executive function

Wisconsin Card sorting Test (WCST; Heaton, 1981) was se-
lected to assess the higher order task solving, abstraction, 
and cognitive flexibility.

Visual-spatial memory function

Facial Recognition Test (Benson, Hamsher, Varney, and 
Spreen, 1983) was employed to assess the ability to recog-
nize and discriminate among unfamiliar faces while Judg-
ment of Line orientation Test (Benton, 1983) was employed 
to assess patients’ spatial orientation adequacy.

Memory

Two indices were selected from the California Verbal Learn-

N = 13 Lobectomy Site Improved Unchanged Worse

Total IQ Left Temporal 38.5% (5) 0 30.7% (4)

Right Temporal 15.4% (2) 0 15.4% (2)

Verbal IQ Left Temporal 23% (3) 0 46.2% (6)

Right Temporal 15.4% (2) 1 (7.7%) 7.7% (1)

Performance IQ Left Temporal 38.4% (5) 0 30.7% (4)

Right Temporal 7.7% (1) 1 (7.7%) 15.4% (2)

Table1. Clinical Data of IQ Analysis of Both Left and Right Temporal Lobes

Table2. Total Results: Summary of IQ Analysis

Improved Unchanged Worse

Total IQ 54.3% (7) 0 46.7% (6)

Verbal IQ 38.8% (5) 1 (7.7%) 53.9% (7)

Performance IQ 46.15% (6) 1 (7.7%) 46.15% (6)

198                                                                                                                                                                                                                                                                                                                                                                                                                                             199



J Neurol Res  •  2012;2(5):198-203   Neuropsychological Outcome

Articles © The authors   |   Journal compilation © J Neurol Res and Elmer Press™   |   www.neurores.org

ing Test (CVLT): total words recalled, and short-delay free 
recall; From the Wechsler Memory Scale we presented the 
Associate Learning, Logical Memory (delayed), and Visual 
Reproduction (delayed) subsets [15].

 
Results

  
We identified eighteen consecutive patients with Engel Class 
3 outcome in the medical records of patients with intractable 
temporal lobe epilepsy (TLE) who underwent temporal lo-
bectomy. Five out of the eighteen patients were excluded due 
to incomplete information. Therefore 13 patients were in-
cluded in the analysis. Their age ranged from 19 to 52 years. 
Four had right temporal lobectomy and nine had left tem-

poral lobectomy. The histopathology in 5 patients showed 
mesial temporal sclerosis and concordant with MRI of the 
brain except one where the MRI was reported as normal. Six 
patients had normal histopathology, and one patient’s had 
microdysgenesis and another patient showed gliosis with ec-
topic neurons in the white matter. All the eight patients had 
normal MRI of the brain. All 13 patients were on the same 
preoperative AEDs during the assessment period following 
surgery, the overall range of AEDs were 2 to 3 drugs since 
none of the patients were rendered seizure free.

The data showed that the total IQ, verbal and perfor-
mance IQ improved in 50% of the subjects which was not 
significantly different from patients with worsened IQ level 
(Table 1, 2). Similarly for verbal and visual-spatial memory, 
there was no substantial difference between the numbers of 

Table3. Clinical Data and Analysis of Memory and Attention of Left and Right Temporal Lobes

Table4. Summary of Attention and Memory Analysis

N = 13 Lobectomy Site Improved Unchanged Worse

Attention/Executive function Left Temporal 46.7% (6) 0 23% (3)

Right Temporal 23% (3) 7.7%(1) (0)

Language Left Temporal 15.4% (2) 30.7% (4) 30.7% (4)

Right Temporal 23% (3) 7.7% (1) (0)

Visuo-spatial memory Left Temporal 30.7% (4) 15.4% (2) 23% (3)

Right Temporal 15.4% (2) 0 15.4% (2)

Verbal memory Left Temporal 30.7% (4) 7.7% (1) 30.7% (4)

Right Temporal 15.4% (2) 0 15.4% (2)

Psycho-Emotional Function Left Temporal 30.7% (4) 23% (3) 15.4% (2)

Right Temporal 30.7% (4) 0 0

Improved Unchanged Worse

Attention/Executive Function 69.2% (9) 7.7% (1) 23.1% (3)

Language 38.4% (5) 30.8% (4) 30.8% (4)

Visuo-Spatial Memory 46.2% (6) 15.4% (2) 38.4% (5)

Verbal memory 46.15% (6) 7.7% (1) 46.15% (6)

Psycho-Emotional Function 65.5% (8) 23.1% (3) 15.4% (2)
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patient that improved/remained unchanged versus those that 
worsened (Table 3, 4). However, a substantial number of 
patients improved on attention/executive function, language 
and psycho-emotional function as shown in Table 5 below.

Discussion
  
This study demonstrates selective improvements in cogni-
tive performance in patients who had temporal lobectomy 
with poor surgical outcome and who continued to have sei-
zures. Attention and executive function generally improved 
following surgery irrespective of the side of the surgery. 
Similarly language improvement was noted in the majority 
of our cohort since most of them (nine out of thirteen) had 
left temporal lobectomy. Helmstaedter et al [5] assessed the 
efficacy of short-term effects of cognitive rehabilitation on 
memory outcome of patients who had temporal lobectomy 
for refractory epilepsy. They compared a group of patients 
who received postoperative cognitive rehabilitation to a 
group of patients who did not. They found that rehabilitation 
improved verbal learning rather than memory. However, at-
tention improved irrespective of whether patients received 
rehabilitation or not. It is of note that Helmstaedter et al only 
assessed seizure-free patients. This is in contrast to our study 
in which all our patients continued to have seizures follow-
ing surgery. Moreover, our subjects did not undergo any con-
structive rehabilitation program. Elger et al [16] compared 
cognition and memory functions preoperatively and at 2 
to 10 years postoperatively in medically versus surgically 
treated patients with refractory epilepsy. They found that 
memory and cognitive functions were better in seizure-free 
patients compared to patients who were treated medically. 
However, there was no difference between patients who had 
left temporal lobectomy and patients who continued to have 
seizures postoperatively. In contrast to our study, Elger et al’s 
results may be influenced by the seizure free patients and the 
prolonged longitudinal nature of their study. In our study, we 

assessed our patients within a year following surgery. Fur-
thermore, none of our patients were seizure free. Overall, our 
study showed that cognitive decline can be halted and even 
reversed by surgery. Attention has been found to improve 
after temporal lobectomy, regardless of the side of surgery 
[3]. Our study showed substantial improvement in attention/
executive function at 3 and 12 months post operatively in the 
majority of our patients. This is in accord with the Sawrie et 
al [17] study, in which they administered a series of cognitive 
and health related quality of life measures at baseline and 12 
months after temporal lobectomy in 65 patients with TLE. 
They found that postoperative emotional distress predicted 
self-reported memory problems in addition to postoperative 
medication side effects and seizure freedom. They concluded 
that subjective and objective memory changes after temporal 
lobectomy are not related, however in contrast to their study 
our finding only in patients who failed surgery and continued 
to have seizures. Similarly our study demonstrates substan-
tial improvement in language and psycho-emotional func-
tions in 69.2% and 88.6% patients respectively.

Pharmacotherapy fails to control seizures in approxi-
mately 30% of patients. Temporal lobe surgery has been 
proved beneficial and effective for seizure control in this 
population of patients. The after effect of surgery has been 
a subject of controversy [3]. Most studies revealed some 
worsening of the memory function after temporal lobectomy 
in the language dominant hemisphere. The vast majority of 
these studies focused on patients who at least benefitted from 
surgery in seizure outcome (Engel class 1 and 2). The goal 
of our study was to evaluate whether improvements existed 
in the cognitive functions of patients who failed surgical 
therapy. The relative stability of IQ measures in this study 
population may indicate that general intellectual ability is 
not affected by temporal lobe resection [18]. Holmes et al 
[19] suggest that intractable temporal lobe epilepsy may 
cause a progressive deterioration in the higher cortical at-
tention/executive and language functions. Psycho-emotional 
function also deteriorates over time since the limbic system 

Table5. Over all Summaries of Patients With Improved/Unchanged and Worsened 
Scores on Several Neuropsychological Functions

Improved/Unchanged Worse

Attention/Executive Function 76.9% 23.1%

Language 69.2% 30.8%

Visual-Spatial Memory 61.6% 38.4%

Verbal memory 53.85% 46.15%

Psycho-Emotional Function 88.6% 15.4%
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is closely associated with the temporal lobes. Therefore it is 
not surprising that resection of such epileptogenic temporal 
lobe focus may arrest the deterioration and even bring about 
improvement in these neuropsychological domains as exem-
plified by the study.

Several studies evaluated the predictors of long-term 
seizure outcome after epilepsy surgery and there are conflict-
ing results; Jutila et al [20] evaluated the long-term outcome 
in 140 consecutive patients who undergone temporal lobec-
tomy for epilepsy and found that over half had been seizure 
free over a median follow-up of 2.6 years. They concluded 
that the best predictor for seizure freedom one year after sur-
gery is unilateral MRI imaging abnormalities and early onset 
of seizures. This is in contrast to the study by Salanova et al, 
where they performed a longitudinal follow-up of 145 pa-
tients with TLE who underwent temporal lobectomy. They 
found that 66% were seizure free at 1 year, 60% at 5 years 
and 55% at 10 years follow-up and concluded that most of 
their patients with late recurrence of seizures had mesial 
temporal sclerosis. Compared to Julita et al study, Salanova 
et al [21] patients had a very long follow-up period which 
may explain the discrepancy in their conclusion. In our study 
most of the patients had a normal MRI and histopathology 
report. Cohen-Gadol et al [22] assessed 12 consecutive pa-
tients with mesial temporal lobe epilepsy and normal MRI 
and compared them to 50 patients with MTS. They coined 
the term paradoxical temporal lobe epilepsy (PTLE) for 
those patients with normal MRI. During the follow-up pe-
riod 50% of PTLE patients were seizure free compared to 
76% of the MTS. They performed further electrophysiologi-
cal tests of the hippocampal tissues and demonstrate that 
dentate granule cells are less excitable in patients with PTLE 
compared to MTS group and they concluded that in MTS the 
damaged hippocampus is primary focus for the epileptoge-
nisis, however in PTLE, extrahippocampal limbic structure 
may be the primary focus and secondarily involved the hip-
pocampus, and by removing only the medial structure during 
anterior temporal lobectomy may not be sufficient to render 
the patients with PTLE  seizure free. Their clinical findings 
were somewhat similar to ours such that the majority of the 
patients in our cohort had a normal MRI and pathology re-
port, of course in our study we did not assessed the electro-
physiology of the surgical specimens, nor the re-operation 
assessment.

The limitation of our study is that it’s a retrospective 
review of data and there is no controlled arm. Additional 
limitation includes lack of quality of life assessment. Future 
studies might examine these measures at a longer follow-up 
interval in a prospective cohort.

In conclusion, this study demonstrated that in-spite of 
suboptimal seizure outcome following temporal lobe sur-
gery; there was a substantial improvement in attention and 
executive function, language and psycho-emotional func-
tions in the current study sample. These results may be in-

cluded to counsel patients about cognitive improvement in 
a setting of incomplete resolution of seizures following sur-
gery.
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