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Preoperative psychological adjustment and
surgical outcome are determinants of
psychosocial status after anterior temporal
lobectomy
Bruce P Hermann, Allen R Wyler, Grant Somes

Abstract
This investigation evaluated the role of
preoperative psychological adjustment,
degree ofpostoperative seizure reduction,
and other relevant variables (age, educa-
tion, IQ, age at onset of epilepsy, laterality
of resection) in determining emotional/
psychosocial outcome following anterior
temporal lobectomy. Ninety seven
patients with complex partial seizures of
temporal lobe origin were administered
the Minnesota Multiphasic Personality
Inventory (MMPI), Washington Psycho-
social Seizure Inventory (WPSI), and
the General Health Questionnaire (GHQ)
both before and six to eight months after
anterior temporal lobectomy. The data
were subjected to a nonparametric rank
sum technique (O'Brien's procedure)
which combined the test scores to form a
single outcome index (TOTAL PSYCHO-
SOCIAL OUTCOME) that was analysed
by multiple regression procedures.
Results indicated that the most powerfil
predictors of patients' overall postoper-
ative psychosocial outcome were: 1) The
adequacy of their preoperative psycho-
social adjustment, and 2) A totally
seizure-free outcome. Additional analyses
were carried out separately on the MMPI,
WPSI, and GHQ to determine whether
findings varied as a function ofthe specific
outcome measure. These results were
related to the larger literature concerned
with the psychological outcome of anter-
ior temporal lobectomy.
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The beneficial effects of anterior temporal
lobectomy for the treatment of temporal lobe
epilepsy have been demonstrated.3 The effects
of surgery on patients' subsequent quality of
life are less clear and the recent NIH Con-
sensus Conference on Surgery for Epilepsy
specifically noted that additional research was
needed to clarify the psychological, social, and
health status benefits of epilepsy surgery.25
Quality of life is a term that encompasses many
aspects of life (for example, vocational, social,
recreational, marital) and several groups have
previously addressed some of these areas of
postoperative status.6 1012 16-18 21 22 24 Another
important dimension of quality of life concerns
the patients' postoperative emotional and psy-
chosocial adjustment.
This investigation used multiple measures of

emotional and psychosocial status in a large
sample of patients who had anterior temporal

lobectomy to test the following hypotheses: 1)
Patients with a totally seizure-free outcome
would exhibit significantly greater improve-
ments in self-reported emotional/psychosocial
outcome compared with patients who had an
excellent surgical outcome but were, never-
theless, not seizure-free; 2) The adequacy of
patients' preoperative psychological and psy-
chosocial status would be a significant pre-
dictor of their post-operative emotional and
psychosocial status. Each of these points will
be discussed.

First, improvements in psychiatric and social
status have been found to be related to the
degree of seizure relief provided by anterior
temporal lobectomy." More recent findings
have suggested that a complete cessation of
seizure activity is most closely associated with
major improvements in emotional and behav-
ioural function.89 At first glance these findings
may seem somewhat counterintuitive because
it might expect that patients who received good
surgical outcome (for example, > 80% or 90%
reduction in seizure frequency) to exhibit good
functional outcome. If, however, sharply
improved emotional and psychosocial status is
significantly dependent on total cure, then
such findings might influence patient selection
criteria, consideration for reoperation, or
underscore the need for clinical trials to
determine the most effective surgical proce-
dure. To address the impact of surgical out-
come on subsequent quality of life we com-
pared patients who had excellent surgical
outcome (> 75% reduction), but who were
not totally seizure-free, with a completely
seizure-free group.

Second, Taylor23 has argued that the psycho-
logical/psychosocial outcome of epilepsy sur-
gery cannot be accurately ascertained unless
there is an understanding of the input, or the
preoperative psychological status of the
patient. There has been virtually no empirical
investigation of this hypothesis. A clearer
understanding of the relationship between
patients' pre- and postsurgical psychological
status has implications for prognoses regarding
postoperative quality of life gains, and might
suggest when in the natural history of a
patient's epilepsy that surgical intervention
would have the optimum effect on subsequent
quality of life. Patients who present for surgical
consideration with a history of longstanding
psychological and social disability may remain
functionally disabled regardless of surgical
outcome, and therefore surgical consideration
might be most appropriate if initiated before
intractable epilepsy has exerted its deleterious
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neurological and social effects. This investiga-
tion examined patients' postoperative adjust-
ment in the light of their preoperative status.

Research in this area is complicated by the
fact that there is uncertainty as to both the best
way to assess emotional and psychosocial
status and the optimal method to analyse such
data. Emotional/psychosocial adjustment
can, and has been, assessed in a diversity of
ways, for instance, through traditional psy-
chiatric diagnostic categories (that is, DSM-
III), family report, structured interview pro-
cedures, and standardised self report
measures. 4 6 13 14 19 20 22 23 Each of these meth-
ods has its own unique methodological
strengths and weaknesses. Patient self-report is
a widely used assessment method and one that
we rely on to assess patient outcome. Within
the self-report framework a variety of possible
self-report measures could be used to assess
functional outcome. Some of these instru-
ments were designed specifically to assess
patients with epilepsy,2 but most were not.
Further, some tests/inventories are used almost
exclusively in the USA (for example, the
MMPI)7 while others are more widely used in
the UK (for example, the General Health
Questionnaire).'
As anterior temporal lobectomy is per-

formed worldwide it is uncertain whether
findings regarding functional outcome might
vary among surgical centres solely because of
the different psychological tests used. Three
common psychological tests therefore were
used to examine the reproducibility of findings
across different measures of behavioural/psy-
chosocial outcome. A special statistical proce-
dure was used that controls for the problems
posed by the use of multiple outcome meas-
ures, and which results in derivation of a single
index of psychosocial status despite the use of
several tests. Combination of individual test
scores into a unitary index of outcome offers
several conceptual advantages, and may yield a
more reliable and replicable index of outcome
than reliance on individual psychometric
tests.

Method
Subjects
Subjects consisted of a consecutive series of
nonretarded (WAIS-R Full Scale IQ > 69),
left hemisphere dominant patients who had
anterior temporal lobectomy for treatment of
intractable seizures of temporal lobe origin.
Table 1 presents subjects in terms of their

Table 1 Subject Characteristics

Seizure-free (N = 53) Significandy improved (N = 44)

Age (years) 30-6 (7 9)* 30 4 (10-8)
Age at onset (years)(1) 10-3 (8 96) 15-0 (11-2)
Gender 32F, 21M 25F, 19M
Education (years) 12-97 (2 4) 12-9 (2 4)
WAIS-R Full Scale IQ 90-6 (13-1) 92-0 (10-8)
Resection (2) 17 left temporal 25 left temporal

36 right temporal 19 right temporal
Mean test-retest interval (mos) 7-5 7-8

*SD in brackets.
(1) = p < 0-05
(2) = p < 0-05

surgical outcome. Patients who were rendered
completely seizure free had an earlier age at
onset and a greater proportion of patients with
right temporal lobe epilepsy. There were no
differences between the groups in age, gender,
educational level, orWAIS-R Full Scale IQ, or
time to follow up.

Preoperatively, all patients had long term
video/EEG monitoring of spontaneous seiz-
ures with scalp electrodes and, in most cases,
repeat monitoring with implanted subdural
strip electrodes to confirm consistent unilateral
temporal lobe origin of the seizures. Patients
with MRI verified lesions (except for mesial
temporal sclerosis) were excluded from the
investigation. Such patients constituted a dis-
tinct minority (13%) of our series of anterior
temporal lobectomies and were heterogeneous
in terms of the nature, location and volume of
their lesion. Attention was therefore concen-
trated on the predominant patient group in our
series, that is, those with chronic, intractable
epilepsy not attributable to a mass lesion.
Cerebral dominance for speech was deter-
mined by bilateral intracarotid sodium amytal
testing.'

Procedures
Three standardised tests were used to assess
emotional and psychosocial adjustment, the
Minnesota Multiphasic Personality Inventory
(MMPI),7 the Washington Psychosocial Sei-
zure Inventory (WPSI),2 and the General
Health Questionnaire (GHQ).5 The MMPI is
a well known and widely utilised standardised
measure of personality and emotional function
that has three validity scales and ten clinical
scales (hypochondriasis, depression, hysteria,
psychopathic deviate, masculinity/femininity,
paranoia, psychasthenia, schizophrenia, hypo-
mania, and social introversion).7 The WPSI
was developed specifically to assess numerous
psychological and social issues and concerns of
patients with epilepsy. It has three validity
scales and eight clinical scales (family back-
ground, emotional adjustment, interpersonal
adjustment, vocational adjustment, financial
status, adjustmnent to seizures, medicine and
medical management, overall psychosocial
adjustment).2 Finally, the GHQ is a standar-
dised measure of emotional status and was
devised to identify individuals with a non-
psychotic psychiatric illness by assessing the
severity of their psychiatric symptoms.5
The behavioural measures were adminis-

tered preoperatively and six to eight months
postoperatively. Surgical outcome at read-
ministration of the behavioural measures was
determined by ARW who was "blind" to the
results of the psychological tests.

Surgery
There was generally about a 4 5 cm resection
of lateral cortex from the nondominant tempo-
ral lobe, and 4-0 cm resection from the
dominant temporal lobe. This was measured
from the temporal tip (at the sphenoid wing)
along the mid-temporal gyrus. Electrocorti-
cography was not used to modify the amount
of lateral cortex removed, and in fact has been
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abandoned on all patients monitored pre-
operatively with subdural strip electrodes. In
all cases the hippocampus was resected and the
amygdala was partially resected. First, lateral
temporal cortex was removed medially to the
level of the temporal horn of the lateral
ventricle. Then, mesial temporal structures
were removed posteriorly to the middle of the
cerebral peduncle. In all cases the Cavitron
ultrasound aspirator was used for brain dissec-
tion. The operating microscope was used by
the surgeon in all procedures.

Data analyses
A methodological difficulty concerns the sub-
stantial number of dependent measures (scale
scores) involved in outcome evaluations of
this type. Several statistical procedures exist
for evaluation of outcome when multiple
endpoints (or dependent measures) are used
(for example, Hotelling T, Bonferroni adjust-
ments for multiple comparisons). While these
approaches have advantages, they also have
considerable limitations."5

Conceptual problems also exist with a series
of univariate analyses. If several univariate
analyses were carried out between seizure-free
and significantly improved groups, what would
it mean if a third or a half of the variables
yielded between group differences? What
would it tell us about the overall outcome,
particularly when the dependent measures are
known not to be factorially pure?
To address these and other problems,

O'Brien devised a nonparametric rank sum
test which is particularly appropriate for
addressing treatment effects when multiple
measures ofoutcome are utilised. "The advan-
tages of the O'Brien procedure are: 1) It
provides a single overall probability statement
on treatment outcome despite the use of
multiple dependent measures; 2) It eliminates
the statistical and conceptual problems asso-
ciated with multiple comparisons, and, 3) As a
rank test, it downgrades the effects of out-
liers.
The O'Brien procedure, as applied to this

investigation, was carried out as follows. All 97
subjects were assigned a rank (from low to
high, or from 1 to 97) based on their scale
score for each and every dependent measure
obtained preoperatively. That is, all subjects
were first ranked from 1 to 97 on the MMPI
Hs scale, then they were ranked on the D scale,
and so on. Ranking was carried out for all eight
clinical scales of the WPSI, the total GHQ
score, and MMPI scales F, Hs, D, Hy, Pd, Pa,
Pt, Sc, and Ma. Each subject therefore
received 18 preoperative rank scores (a rank for
each of the 18 dependent measures). Each

Table 2 Results

Variable R R2 Significant Predictor

TOTAL PSYCHOSOCIAL 0-60 0-36 Preoperative adjustment (p = 0-0001)
ADJUSTMENT Totally seizure free (p = 0-0009)
MMPI 0-52 0-27 Preoperative adjustment (p = 0-0001)

Totally seizure free (p = 0 0008)
GHQ 0-40 0-16 Preoperative adjustment (p = 0-007)

Age at onset (p = 0-01)
WPSI 0-62 0-38 Preoperative adjustment (p = 0-0001)

subject's 18 preoperative ranks were then
summed across scales and this value served as
his/her preoperative score. This procedure was
then repeated for the postoperative tests. A
higher sum of ranks was indicative of increased
psychopathology and poorer psychosocial
function.
These pre- and postoperative sum of rank

scores were then analysed by multiple regres-
sion procedures. The criterion measure was the
postoperative sum of ranks score while the
predictor variables were: 1) The subjects'
preoperative sum of ranks scores; 2) Surgical
outcome (totally seizure free, significantly
improved); 3) Years of education; 4) Chrono-
logical age; 5) WAIS-R Full Scale IQ 6)
Laterality of temporal lobe resection (left,
right temporal lobe); and 7) Age at onset of
epilepsy.
The primary outcome (dependent) measure

involved the sum of ranks using all psycho-
logical tests combined (MMPI, WPSI, GHQ)
and is called TOTAL PSYCHOSOCIAL
ADJUSTMENT. To determine the consis-
tency and reproducibility of findings across the
individual psychometric tests, the analyses
were repeated for each of the three tests
(MMPI, WPSI, GHQ) separately.

Stepwise multiple regression was utilised to
control for the collinearity that existed among
the predictor variables. Hence, variables which
were identified as significant predictors of
postoperative psychological status were inde-
pendent predictors adjusted for other variables
in the model. Because several multiple regres-
sion analyses were computed (each incorpo-
rating seven predictor variables) a p-value of
< 0-01 was used to identify significant pre-
dictor variables to minimise Type 1 error.

Results
TOTAL PSYCHOSOCIAL ADJUSTMENT
For this measure, the primary outcome index,
table 2 shows that the multiple R was 060
indicating that 36% of the variance was
accounted for by the predictor variables. Two
predictor variables reached statistical signifi-
cance. The most powerful predictor of post-
operative adjustment was the patients' pre-
operative adjustment (p = 00001). A totally
seizure free outcome was also significantly
associated with improved postoperative adjust-
ment (p = 00009).

Individual psychological tests
For the MMPI the multiple R was 052
indicating that 27% of the variance was
accounted for by the predictor variables (table
2). Two variables were significant predictors of
postoperative adjustment. Preoperative psy-
chological adjustment was a direct predictor of
postoperative adjustment (p = 0-0001), and a
totally seizure free outcome was significantly
associated with better postoperative adjust-
ment (p = 00008).
For the GHQ the multiple R was 040

indicating that the predictor variables accoun-
ted for 16% of the variance. Better pre-
operative adjustment was associated with good
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postoperative adjustment (p = 0 007) as was a
later age at onset of epilepsy (p = 0-01).

Finally, for the WPSI the multiple R was
0-62 indicating that 38% of the variance was
accounted for by the predictor variables. Only
one variable was predictive of postoperative
adjustment, that is, preoperative adjustment
(p = 0-0001). Surgical outcome was margin-
ally significant (p = 0.03).

Discussion
First to be overviewed will be the results
derived from the composite behavioural/psy-
chosocial index (TOTAL PSYCHOSOCIAL
ADJUSTMENT) followed by a discussion of
the individual MMPI, WPSI, and GHQ find-
ings. These results will be related to the
hypotheses specified in the introduction. The
limitations of this investigation will then be
reviewed.

Preoperative psychological status as a predictor of
postoperative status
The major dependent variable of interest was
TOTAL PSYCHOSOCIAL ADJUSTMENT.
This was a composite measure of behavioural
and psychosocial outcome, reflecting the com-
bined rank sum of scores on the MMPI,WPSI,
and GHQ. Analysis ofTOTAL PSYCHOSO-
CIAL ADJUSTMENT revealed that of the
potential predictor variables, the strongest
predictor of the adequacy of the patients'
postoperative psychological adjustment was
the adequacy of their preoperative adjustment.
Patients who exhibited poor (or good) emo-
tional and psychosocial function preoperatively
continued to exhibit poor (or good) emotional
and psychosocial function postoperatively.
Strong support is therefore provided to Tay-
lor's hypothesis that evaluation of psychosocial
outcome cannot meaningfully proceed without
knowledge of the patients' psychosocial condi-
tion before surgery.2' This consistency in pre-
versus postoperative behaviour is in some
agreement with other findings as well. For
instance, Taylor and Falconer24 found a sig-
nificant correlation (r = 0-60, p < 0-001)
between pre- and postoperative social adjust-
ment scores, with the patients' preoperative
mental status (normal, neurotic, psychopathic)
serving as significant predictors of postoper-
ative social adjustment. In general, good pre-
operative mental status (normal) predicted
good postoperative social adjustment, while
poor postoperative social adjustment was pre-
dicted by poor preoperative mental status
(psychosis, psychopathic).
While changes in psychological and social

functioning following anterior temporal lobec-
tomy have been of considerable interest, the
degree ofconsistency in behaviour from pre- to
postoperative assessments is worth noting.
This consistency in behaviour may partly help
account for those patients who experience
good surgical outcome but who are found to
exhibit poor postoperative social adjustmnent.
Such patients have always been relatively diffi-
cult to account for and hypotheses regarding
their poor functional outcome have often

centred on the nature of their preoperative
personality.4 ' '17 Years of poor social and
psychological adjustment simply may not be
overcome by the sudden relief of seizures.
Anterior temporal lobectomy has traditionally
been viewed as a final treatment option,
considered only after years of medication trials
and significant exposure to the deleterious
psychological and social effects of poorly con-
trolled epilepsy. The current results raise the
hypothesis that to maximise postoperative
functional status, surgery might reasonably be
considered sooner than is typically the case,
before the organic, behavioural and psychoso-
cial sequellae of chronic epilepsy have created
relatively resistant psychological and social
difficulties.

It would be of interest to determine whether
preoperative status is a major predictor of
postoperative outcome in other quality of life
areas (for example, independent living, social
interaction). If that were the case, then it
would suggest the need for directed and
comprehensive postoperative rehabilitation
efforts for those who come to surgery with
significant social, vocational, and interpersonal
problems. Surgery might then be viewed as one
component of a comprehensive intervention
and rehabilitation effort.

Surgical outcome as a predictor of postoperative
status
The other variable which was a significant
predictor of TOTAL PSYCHOSOCIAL
ADJUSTMENT was whether or not the
patient experienced complete seizure control.
This replicates our earlier report that sharply
improved behavioural/emotional status was
associated with a totally seizure-free out-
come8 9and is perhaps a more rigorous test of
this hypothesis because premorbid psycho-
logical status was controlled statistically in this
investigation. Rausch and Crandall"6 first
reported that an essentially seizure free out-
come was associated with gains in psychosocial
outcome following anterior temporal lobec-
tomy, whereas patients who were significantly
improved (that is, > 75% reduction in seizure
frequency) were essentially unchanged relative
to preoperative status. In our outcome rating
system the occurrence of any seizure activity
(including auras) following anterior temporal
lobectomy relegated a patient to the non-
seizure-free outcome category. Our signifi-
cantly improved group therefore consisted of
patients who experienced at least a 75%
reduction of seizure frequency, patients with
auras (simple partial seizures) only, patients
who experienced a seizure only when they
unilaterally reduced their medications, and
other examples of excellent but not totally
seizure-free outcomes. Even with the addition
of these patients with good surgical outcomes
to the non-seizure-free group, patients who
experienced a complete cessation of seizure
activity still showed a more positive psycho-
logical outcome attesting to the strength of the
effect.

It should be noted that preoperative psycho-
logical status and seizure-free outcome, while
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highly statistically significant, accounted for a
moderate amount of the variance in TOTAL
PSYCHOSOCIAL ADJUSTMENT (36%)
indicating that other, as of yet unidentified
variables account for the majority of the
remaining variance in behavioural/psycho-
social outcome. Several reasonable potential
predictor variables (that is, IQ, age, age at
onset of epilepsy, education, laterality of tem-
poral lobectomy) failed to predict psychosocial
outcome suggesting that other factors need to
be added to this model in the future.

Consistency offindings across individual tests
Another interest of this investigation con-
cerned the reproducibility of outcome findings
across three conventional psychological tests,
the MMPI, WPSI, and GHQ. With interest
growing in the quality of life following anterior
temporal lobectomy, it is likely that research in
this area will expand. Temporal lobectomy is
conducted at epilepsy centres throughout the
world, and there is variability across centres as
to how behavioural and psychosocial outcome
is assessed. Thus it is important to determine
the consistency in findings that would be
obtained within and between samples of
patients when several different but representa-
tive psychological tests are used. The results
revealed some significant variability in findings
as a function of the specific psychological test
used. The similarities and differences can be
seen by examining the predictors for each test
in table 2. Across tests, however, the most
consistent predictor of postoperative psycho-
logical status (significant for all three tests) was
the adequacy of the patients' preoperative
psychological status. Surgical outcome was
significant for one (MMPI), and marginally
significant for a second (WPSI) of the three
tests. Later age at onset of epilepsy was
associated with improved psychosocial out-
come on the GHQ, but not on the MMPI or
WPSI. The important implication of this varia-
bility between tests is that different centres may
obtain variability in results when addressing
the same issue solely because of the use of
different outcome measures.
Combining individual psychological meas-

ures into a single index (TOTAL PSYCHO-
SOCIAL ADJUSTMENT) is uncommon
when dealing with tests of emotional and
psychosocial function, but has long been the
case in other areas of assessment (for example,
WAIS Full Scale IQ). Such an approach has
both strengths and limitations, and has been
discussed at length (with little apparent con-
sensus) in the health services research lit-
erature. The current results support Taylor's
suggestion that a single index approach has
utility in the epilepsy surgery literature, and
further investigation in this regard appears
warranted.

There are several limitations inherent in this
investigation, the most prominent of which is
our total reliance on self-report measures. Self-
report measures constitute only one way to
assess psychosocial outcome. Confidence in
the effects of preoperative psychological status
and seizure-free outcome need to be evaluated

with other outcome assessment techniques to
determine the convergent validity of these
findings beyond the self-report format. Inves-
tigation and confirmation from other sources
(for example, clinician ratings, reports from
family measures) are needed.
Another limitation was the relatively short

duration of follow up-six to eight months.
While this period of follow up is too short to be
of long-term predictive value, it is relevant to
note that these findings are similar to those
reported in series where the follow up was
considerably longer."624 Nevertheless, longer
follow up is required to determine the stability
of these findings. We are currently assessing
our own sample at five years post-operatively,
but those results will not be available for some
time and the generalisability of the current
findings to other outcome intervals is needed.
Additionally, some seizure free patients will
experience reoccurrence of seizures. Longitu-
dinal investigations will be needed to inves-
tigate the effects of changes in seizure status on
psychosocial functioning.

In conclusion, the adequacy of preoperative
psychosocial status as well as surgical outcome
are significant determinants of postoperative
psychosocial adjustment. These variables need
to be investigated in other areas of outcome
(such as, vocational status, dependent/inde-
pendent living status) to determine the general
effects. The results of such investigations are
likely to enhance our understanding of the
determinants of quality of life following sur-
gery, and lead to an understanding of the
optimal timing of surgical intervention to
maximise the probability of improving
patients' quality of life.
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