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How do we manage the first seizure in adults?

ABSTRACT?This paper reports =r audit of the manage-
ment of a first generalised seizure in a small district
general hospital and describes the management policies
of 95 general physicians and 82 neurologists. The audit
studied 56 patients Whe presented in 1990-93 after
witnessed generalised convulsions without focal neuro-
logical signs or previous history Of seizures. Their ages
ranged from 16 to 89 (mean 38) and 47 of them were
men. In 31% alcohol was incriminated in the seizure.
Blood tests were done in most patients Put gave little
useful information. skull and chest radiographg were
taken in fewer patients but were unhelpful. An
electroencephalogram was done in 77% but failed to
influence management in gpy, and only 2 of the 50 com-
puted tomography scans performed led to = change ir
management . Only 21% received the correct advice
about driving. A questionnaire sent to 130 general
physicians @nd 109 neurologists sought their policy o=

the management ©f patients after a first geperalised
seizure. Completed forms were received from 95 phygi-

cians and 82 neurologists (response rate 74%) . Half of

physicians @nd neurologists perform = computed tome-
gram o= @l patients while one-third scan patients only
above a certain age. Neurologists perform significantly
more electroencephalograms (86% ve 65%) wWhile many
more physicians order a chest radiograph (73% vs
16%); About 80% of physicians compared with about
30% of neurologists ask for routine blood tests of
haematology and biochemistry. Only 4% ©f physicians
and 1% of peurologists routinely start anticonvulsant

treatment.

A generalised seizure is a common medical problem
which may afflict as many as ! in 20 of the population
at some gtage [1]. Those who have suffered a seizure
are worried that they may have further attacks and that
the convulsion may indicate serious disease such as a
brain tumour. Moreover, they are concerned about the
effects of the seizure on their life, including their job
and their ability te hold = driving licence. The physi-
cian's task is to gttempt t© identify the cause and to
advise the patient, but the task is made moxre difficult
by = number of controversial agpects ©f management.
While a meticulous higtory and examination will help
those who nay have a focal lesion or who

to identify
the value of

may have an increased risk of recurrence,
investigations remains debatable. The yield £xom plain
radiographs and from routine tests of haematology
and biochemistry is minimal [2,3] but the value of
electroencephalography 379 computed tomography
scanning is less clear. Another controversial area is the
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prescription of anticonvulsants after the first seizure.
Does early treatment alter the prognosis and should it
be offered to all patients routinely? While debate sur-
rounds investigation @09 treatment, there is no doubt
about the need to advise patients about the implica—
tions of the seizure for driving, employment and
leisure activities. In 1977 Hopkins and Scambler stated
that the care of patients with epilepsy was charac-
terised by unnecessary electroencephalography 3n<
inadequate communication with the patient [4]. Have
we imprOVed? The aim of this study was to assess the

management of first generalised seizures in adults by =
retrospective review of practice in one district general
hospital and to determine by means of a postal ques-
tionnaire survey current attitudes to management by
general physicians @79 neurologists.

Methods

Hospital audit

The review was conducted at the Royal Naval Hospital
at Haslar in Gosport. As well as service patients, Haslar
admits around 2,300 civilians to the medical wards

each The case notes of all adult patients admitted

year.
between 1 January 199° and 31 December 1993 follow-
ing = witnessed generaiised convulsion were examined.
patients with a history ©f previous convulsions, those
in whom the diagnosis was not secure or in whom the
seizure complicated a recent Sstroke or head injury
were excluded, as were those in whom focal neuro-
logical signs were elicited on examination. Ascertain-
ment was enhanced py examining, in addition, the
case notes Of all patients admitted during this period
with cerebral tumours, as some Of these patients might
have presented after a convulsion. The audit sought
the following information: record of family history
and alcohol higtory, selection and results of investiga-
tions, use of anticonvulsant treatment and record of
any advice about driving given t° tP€ patients: after
a first fit, patients should be advised to refrain from

driving and inform the Driver and Vehicle Licensing
Agency (DVLA) .

Qiiestionnaire survey

The : ; was sent to 130 consultants in
questionnaire

general medicine and 109 consultant neyrplogists

working in district general hospitals i® England and
Wales who were randomly selected from the Medical

Directory. They were asked to confirm that they =ee

patients with epileptic seizures. Given a first gener-
alised seizure in an adult patient in whom there is no

history ©f preceding evert (eg head ipjury o= stroke),
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no focal element to the fit and no abnormal neuro-
logical signs, they were asked which of the fo]]lowing
tests they would routinely order: full blood count, ery-
throcyte sedimentation rate, urea and electrolytes, glu-
cose, liver function tests, calcium, antinuclear antibod-

ies, syphilis serology, <hest radiograph, skull

radiograph, cranial computed tomography scan, iso-
tope brain scan, cranial magnetic resonance scan and
electroencephalogram. They wexe asked if their hogpj-
tal had facilities for cranial computed tomography,

magnetic resonmance imaging @nd electroencephalog-
raphy, and whether their decision to scan was influ-

enced by the age of the patient. If they admitted to an
age policy, they were asked to describe it. Finally, they
were asked whether they would routinely start patients
with this history o= anticonvulsants. Confidence inter-
vals at the 95% level were calculated for the differ-

ences between the physicians and the neurologists.

Results

Hospital audit

During the four year period’ 56 patients were admitted

following first generalised seizures. Their ,ges ranged
from 16 to 89 (mean 38), 47 were men and 28 of them

were Servicemen. The family history was recorded in

41 patients (73%),
had a second degree relative with epilepsy. An alcohol

of whom 3 had a first degree and 2

history was recorded in 91% of the patients and
alcohol misuse was judged responsible for the seizure
in 18 cases (31%) .

The results are shown in Table 1. A full blood count
was done in 55 patients (98%) and was abnormal in 8.
In 6 alcoholics the mean corpuscular volume was ele-
vated and 2 other patients had an initial leucocytosis
which had resolved by the time they were discharged.
One patient had an erythrocyte sedimentation rate of
46 mm/h for which no cause was found. In 2 alco-
holics the serum sodium was 130 mmol/1l and in a
third it was 127 mmol/1 but these levels per = should
not provoke a seizure. A patient With gchizophrenia
was clinically dehydrated == admission and his sodium
was Only 119 mmol/l‘ There were no cases Of hypo_

glycaemia Put 5 of the 50 patientg in whom the glycose
was measured had levels of 8.6-10.9 mmol/1l. Liver

function tests were normal in 39 patients but the
transaminases were elevated in 8 alcoholics. Serum
calcium was normal in all 35 patients in whom it was
measured and no cases Of SthiliS were found in 15
patients who had serological tests No useful informa-

tion emerged from the 30 chest radiographs; old rib
fractures were detected in one alcoholic and the

remaining films were normal. All 16 (29%) patients
who had a skull padiograph alse underwent computed

tomography scanning. One patient had an old skull
fracture and another had a cranial defect resulting

from previous neurosurgery. Both abnormalities could
have been predicted from the history.

Table 1. Tests performed in 56 patients admitted after
first generalised seizure and abnormalities discovered

Test Number % Number abnormal
done

FBC 55 98 MCV >98 fl in 6 alcoholics
WBC >20 x 109/1 in 2 patients

ESR 39 70 ESR 46 mm/h in I patient

U&E 55 98 Na 127-130 mmol/l in 3
alcoholics
Na 119 mmol/1 in! patient

Glucose 50 89 8.6-10.9 mmol/1 in 5 patients

LFTs 47 84 Transaminase raised in 8
alcoholics

Calcium 35 63 0

Wasserman

reaction 15 27 0

Chest X-ray 30 54 0l1d rib fractures in 1 alcoholic

Skull X-ray 16 29 01d skull fracture in 1 patient
Previous gyrgery in 1 patient

EEG 43 77 14
5?generalised slow waves
7?generalised spike and wave
1?focal slow wave
1?focal spikes

CT scan 50 89 14

7?cortical atrophy
2?arachnoid cygt
1?porencephalic cyst
1?cranial vault defect
1?subdural calcification

1?cerebral infarct

1?glioma

2 gingle waking electroencephalogram was done in
43 patients (77%) and was abnormal in 14. Five
patients Rad generalised non-specific S1oW wave activity
and 7 had yidespread polyspike and wave discharges
compatible With epilepsy. One patient with focal slow
waves had had previous neurosurgery and another
patient with focal spike discharges had a normal com-
puted tomogram. The electroencephalogram did not
influence management i® any patient.

Computed tomograms wexe done in 50 patjientg
(89%) and 14 were abnormal. Cortical atrophy was

seen in 7 patients, all of them with a history of alcohol
misuse. Focal defects comprised arachnoid cysts (2), =
cerebral infarct, calcification in an old subdural
haematoma, =a porencephalic cyst and a cranial vault
defect in the patient With a history of previous neure-

surgery. The one patient With a glioma was also an
alcoholic who had deranged liver function tests and an

elevated mean corpuscular volume. The first scan was
normal in one patient found on a subsequent exami -
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nation to have cerebral metastases from a malignant

melanoma. Computed tomography only influenced

further management i 2 patients.
Treatment was started after the first seizure in 3

patients. In one case this was because of the scan

report ©f a focal apnormality (arachnoid cyst).
Ironically, the patient Who was found gupsequently t°
have cerebral melanoma deposits was also started on
treatment even though her first Computed tomogram
was normal.

The notes recorded that only 12 patients (21%)
were given appropriate advice about driving. In 5 cases
(9%) the notes stated that the patient had only been
advised to alert the DVLA, in 11 (20%) that the
patient had only been advised not to drive. No {riving
advice was recorded in the remaining 27 patients

(48%) although = few of these patients were probably
non-drivers.

Questionnaire survey

Forms were returned by 78.5% of physicians and

76.1% of peyrologists. ©me neurologist had retired,
one physician had died and ¢ physicians did not see
patients With seizures, leaving completed question-
naires from 95 physicians @nd 82 peurologistg. The
investigations ordered py each groyp are listed in
Table 2.

Physicians @79 neurologists agreed that routine tests
for syphilis and antinuclear antibodies are unhelpful
and that there is no place for the isotope sean- Very
few clinicians cgypy out ne investigations and even
fewer proyutinely treat the first seizure. The majority ask

for a computed tomogram although ° neurologists
p g

Opted for magnetic resonance imaging_ Of those who

do not gcan, the reason appears ° be clinical rather

than Jogistic since all of this gyoup reported having

access tO a scanner.

There was less agreement about the influence of age
on gcanning policy. Half of the phygiciang and meuro-
logists scan all adults regardless °f age; of those with
an age policy, twice as many physicians 2s neurologists
scan only those older than 30. Three physicians and 2
neurologists Said they would not secan patjentg older
than 60 (2), 65 (2) and 75 while 3 other physicians
commented that their attitude to gcanning would

depend == the physiological rather than the chrono-
logical age ©f the patient. TPe questionnaire indicated
greater use of the electroencephalogram by the
neurologists than the physicians, 86% compared with
65%. Limited access to electroencephalogram facilities
is probably not the main reason. Of the 32 physicians
who do not perform == electroencephalogram, only
10 do not have an electrophysiology department
their hogpital.

The most gtriking differences between physicians
are in the use of blood tests for

and peurologists
and the use of chest

haematology @nd biochemistry,
radiographs. Four-fifths of physiciang ask for full blood
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count, calcium, glucose and urea and glectrolytes,
compared with only ome-third of peyrglogists. Three

times as many physicians request liver function tests
and more than twice the number measure the erythro—

cyte sedimentation rate. A chest radiograph is ordered
by 73% of physicians PUt only 16% of peurologists. 211
of the 10% of phygicians Who request $kull radiographs
also perform computed tomograms.

Discussion

Audit compares what is done with what should be
done. Observed clinical practice is compared with a

set Of measures acknowledged by consensus and by

research to be optimal. This study was not strictly an
audit since consensus on the management of the first

seizure has manifestly not been achieved despite a sub-
stantial volume of research. Areas of uncertainty
include the role of jymaging @nd electroencephalo-
graphy, and the value of anticonvulsant treatment of
the first fit remains controversial. Two recent studies
have shown benefit from garly treatment [5,6] but few
British doctors seem willing to follow this course Of
action pending the outcome of a Medical Research
Council trial.

Both the hospital audit and the questionnaire
survey have revealed similarly high scanning rates:
89% of the hogpital patients Pad = computed
tomogram and 87% of the phygiciang and 79% of the
neurologists said they would sean patientg after a first
fit (although some did declare an age pOliCy).

o
Although 20-34% of computed tomograms are abnor-

mal after a gingle generalised seizure in adults, only
6-10% are abnormal if there are no focal neurological

signs on examination [3,7,8] and focal scan abnormal-
likely in patients with
evidence of alcoholism [9]. Young ©t al found that only

ities are even less

6% of patients without focal features to their first fit

and ne focal gigng on clinical and glectroencephalo-
graphic examination, had abnormal computed tomo-
graphic scans, and none of them had treatable lesions
[8]. Furthermore, 3 patients (who did have focal
features) were subsequently found to have tumours
after normal scans. In the present hospital audit the
first scan was normal in a patient with cerebral meta-
stases. The Royal College ©f Physicians study found
only 13 tumours from gscanning 370 patients after a

first seizure, although 2 ©ther patients developed overt
tumours after a normal scan [3]. There were no clues

from the higtory and examination to suggest which
patients were WOrth scanning. The authors gyggested
that, while failure to diagnOSe a tumour early causes
distress to the patient and relatives, it may ROt neces-
sarily alter the outcome. INn an authoritative gyerview,
Chadwick alluded to the low yield from scanning in
the absence of focal features and suggested that in-
discriminate scanning was unlikely to be worthwhile
[2]. A recent Swiss study [9] found no focal scan
abnormalities in 35 patients With evidence of alcohol
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Table 2. percentage ©f physicians and neurologists who order each jpyestigation and who scan patients
above a minimum age range. Columns on the right give the difference in percentages between the two

groups and confidence intervals for the difference

Test Physicians Neurologists
(n = 95) (n - 82)
FBC 85 34
ESR 70 29
U&E 85 35
Glucose 85 38
LFTs 66 22
Calcium 83 37
ANF 4 1
WR 7 17
Chest X-ray 73 16
skull X-ray 10 0
EEG 65 86
Scan?indiscriminate 50 49%
Scan?age dependent 37 30
NO tests 4 4
Treatment 4 1
Minimum age range for scan
16-25 12 21
26-35 6 14
36-45 11 2
46-55 4 0
= 30 20 8

Includes 5 (7%) neurologists who perform MRI.
ANF: antinuclear factor. (Gee Table ! for other abbreviations)

misuse and suggested that scans gy, not be 'absolutely
necessary' in patients without focal features whose first
seizure was provoked by alcohol. Yet the one glioma
found in the present audit was in just such = patient.
The consensus recommendation in the literature is
that scanning should be performed if there are focal
abnormalities on clinical examination or electro-
encephalogram or if there was a focal element to the
seizure [2,7,8,10] . However, this advice is based on
studies performed in the early 1980s when few clini-

cians had ¢agy access to computed tomography. In the
present studyr all respondents had scanners in their
hospitals and ayailability ©f computed tomography is
no 10nger a problem. There seems little point in
waiting several weeks for the result of an electro-

encephalogram before geciding whether or not to
scan if the scan can be done qulckly and easily.

Is it appropriate to scan adults of all ages ©F is an
age policy more cost effective? It is undeniable that the

Difference 95%
53 confidence
intervals
for
difference
51 38, 64
41 27, 54
50 37, 62
47 34, 60
44 31,57
46 33, 59
3 -2, 8
10 0, 20
57 45,69
10 4, 16
21 33, 8
3 -2, 8
12 1,23

yield from Scanning rises with age [7] but most of this
increase is accounted for by lesions such as cortical
atrophy and cerebral infarction. Tumours were found

at all ages in the Royal College ©f Physicians study ©f
first seizure in adults 131,

The value of the electroencephalogram after a first
generalised seizure in adults remains controversial.
While Hopkins et al derived little useful information
from the procedure [3] others have found that focal
discharges help to predict Which patients may have
tumours and congequently Pe Worth geanning

(2,7,8,11], and generalised spike @nd wave aetivity may
predict recurrence []12,13]., Hauser et al found that

after an idiopathic seizure patients with an electro-

encephalogram showing generalised spike and wave
discharges were twice as likely to have a second seizure

within five years as those without, but only 7% had
such abnormal discharges, and as a predictor of recur-
rence the electroencephalogram was no better than a

292 Journal of B¢ Royal College of Physicians of London Vol. 29 No. 4 gyly/August 1995



sibling history ©f epilepsy [12]. Van Donselaar et al
found a cumulative risk of seizure recurrence of 81%
in patients With epileptic discharges compared with
12% of those with a normal electroencephalogram

[13]. However, the glectroencephalograms wexe done
within a few days of the seizure and normal recordings

were followed by sleep—deprived traces. MosSt non-
specialist units in this oouptyy would be yplikely to be
able to offer a similar service [14]. Even with such
intensive investigation, the sensitivity of the electro-
encephalogram i low, 7-11% from a ygking trace
(12,13] rising to 23% after gleep deprivation [13].
Moreover, the ]long waiting st for electroencephalo-
graphy in most units limits its usefulness [14]. Hopkins
et al found that, of the 13 tumours identified in the
Royal College ©f Physicians first fit gtyqy, 4 had been
surgically resected before the g]ectroencephalogram
could be done [3],

The delay i? getting encephalograms done may
explain the high rate of computed tomograms in this
study. If this is oo, why do clinicians also prequegt elec-
troencephalograms? The traditional reasons for doing
an electroencephalogram are (a) to add yeight te the
clinical diagnosis, (b) te aid the classification of the
epilepsy and (¢) to raise suspicion °f = structural
lesion [2]?and to these may mew be added prediction
of recurrence [12,13]. The lack of sensitivity of a
single electroencephalogram renders it useless as a
diagnostic test and there is little point in doing it to
look for a focal abnormality if most patients are being
scanned anyway . If treatment is not contemplated, as is
current practice in the UK, and if most patients are
being scanned, then the impact of the electro-
encephalogram ©» management after the first fit is
weak [15]. Indeed, the Royal College ©f Physicians
study concluded that 'there is no justification for
recording == electroencephalogram after a=n initial
seizure in adults' [3]. Hauser, on the other hand,
describes the electroencephalogram == 'the most
important single test' for the patient with a first seizure
[10], advocating Poth waking and gleep recordings
: ‘ ‘ p
with photic stimulation and hyperventilation. Despite
the conflicting evidence, mest (86%) neurologists
seem to be convinced of the value of the electro-
encephalogram in this situation. physicians (65%) do
not seem to be quite so sure. In the present hospital
audit, the electroencephalogram was done in 77% of
the patients but did not influence mgnagement i® any.

In contrast to the uncertain value of the electro-
encephalogram it is generally agreed that the chest
radiograph and routine blood tests of haematology,

biochemistry @nd serology === unhelpful, although
even here there are dissenting views [10]. NoO cases of

calcium disorder, hypoglycaemia ©* syphilis we=e
detected in 408 adults after their first seizure in the
Royal College °f Physicians study [3]. Clearly, blood
tests are indicated in certain clinical circumstances but
their routine use is of debatable value. Blood tests are

relatively cheap, however, and pay occasionally yield
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unexpected findings. Most of the blood test abnormal-
ities detected in this hospital audit were in alcoholic
patients; in only one case did the result alter the
patient's management, When an elevated erythrocyte
sedimentation rate led to a futile search for the cause.
Similarly, =< useful information emerged from chest
and skull radjographs. The questionnaire revealed
extensive use of the chest radiograph by physicians
and a gignificant number of neyrologists, and jnappro-
priate skull imaging by = £e¥ physicians. The apparent
popularity of radiographs in this situation is difficult to
explain.

While clinicians are divided about the value of some
investigations, they agree that there is no plgce for
routine treatment Of the first geizure, even though
evidence is now accumulating in its favour [5,6]. In a
randomised multicentre study of 397 patients, treat-
ment halved the risk of recurrence at 2 years [5]. The
very 1ow use of anticonvulsants reported here is consis-
tent with the view that British doctors are conservative
in their treatment of first seizures [14], although
Sander et al found that 15% of patients wexre treated
[171. Many American clinicians treat the first fit but
the British view is still that one seizure does not consti-
tute gpilepsy, despite the fact that 72% of gipgle
generalised fits will recur within 3 yearg [18], 62%
within 1 yeogy [19]. In a recent debate on the issue

[20], the case in favour of early treatment was not
proven and the need for further evidence was empha-
sised. 1t is likely that some respondents te the
questionnaire in this gtydy do not treat patjents
routinely but do offer anticonvulsants to selected

patients, perhaps for social ox gecupational reasons.
The record of driving advice given to patients in the
hospital audit was= digappointing, four-fifths of parjents

apparently receiving inadequate or =< advice. In 1977
Hopkins found that 63% of those ineligible to drive

because of epilepsy had not received adequate advice
[4].

The hogpital audit presented here has some defi-
ciencies. It was retrospective and hence may have eval-
uated note keeping rather than clinical practice. The
subject population, with its male preponderance and
high proportion ©f young servicemen, 1 not typical,
Nonetheless it is believed that similar results would
have been obtained elsewhere. The proportion of
seizuresjudged to be related to alcohol (31%) was the
same as that found in other studies [9,11].

The hogpital audit and the guestionnaire gsurvey
have revealed (igcrepancies Petween the . .nagement
recommended in the literature and clinicians' every-
day practice, and between physicians and peyrologists
in the use of certain investigations. Comments made
by some Of the respondents are illumil’lating: one

physician, for example, declared that he has routinely
scanned all patients with a first fit ever since he missed

a subarachnoid haemorrhagel- others mentioned that
they are aware of the low yield from routine investiga-
tions but feel constrained by patients' expectations
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and by medicolegal considerations. There may be

some therapeutic value in a negative scan and doctors
undoubtedly feel more comfortable reassuring
patients if a scan has been done. Such complacency

may Pe misplaced; normal computed tomograms after
first fits do not necessarily exclude tumours as this

audit and other studies have shown [3,3].

Conclusions

First generalised seizures in adults are a common
medical problem and probably about one-third are
related to alcohol misuse. This study has shown that
there is no clear consensus on the management ©f
the condition and the jmpression is that patients are
over-investigated, and may also be under-advised.

There is a clear need for guidelines for general
physicians who see the pgjority of these patients in
district hospitals. Guidelines should reflect practical
realities, in particular the waiting times for electro-
encephalograms and the cxpenge and Jogistic diffi-
culties of performing Poth waking and sleep-deprived
recordings.

Until such guidance is forthcoming what should be
done after a first seizure? As a general physician with
no specialist skill in epilepsy, the author's practice is to
direct the history and examination to seek evidence of
metabolic disturbance or glcoholism, or focal features
which might indicate a structural lesion. Blood tests
are only ordered if clinically indicated and routine
chest and skull radiographs =re avoided. In the

author's experience, electroencephalography has not
significantly influenced patient management after a
first geizure, and as it has an 8 weeks waiting time in
this hogpital it is not routinely performed. Despite the
very 19W yield, = computed tomogram if usually
arranged for adult patientg and eam pormally be done
within days of the seizure. For clinicians who prefer =

moxre selective gpprogch, restricting scanning only t°
patients who had a focal element to their seizure oxr

who have focal neurological signs will piCk up most
structural lesions.

At present, patients are not routinely given anticon-
vulsants because of the risk of adverse events and the
burden of the diagnostic label implied by treatment,

but the relative advantages and disadvantages of treat-
ment are discussed and the patients offered the

choice.

References

1 Shorvon SD. Epidemiology, classification, matural pigtory, and
genetics of epilepsy. Lancet 1990;336:93-6.

2 Chadwick D. Diagnosis of epilepsy. Lancet 1990;336:291-5.

3 Hopkins A, Garman A, Clarke C. The first seizure in adult life.
Lancet 1988;1:721-6.

4 Hopkins A, Scambler G. How doctors deal with epﬂepsy' Lancet
1977;1:183-6.

5 First Seizure Trial Group (FIR.S.T. Group) . Randomised clinical
trial on the efficacy ©f antiepileptic drugs i reducing the risk of
relapse after a first unprovoked seizure. Neurology 1993;
43:478-83.

6 Chandra B. First seizure in adults: to treat or not to treat. Clini-
cal Neurology 274 Neurosurgery 1992; 94 (Suppl) :S61-3.

7 Ramirez-Lasepas M, Cipolle Ry, Morillo IR, Gumnit pj, Value of
computed tomographic sean in the evaluation of adult patients
after their first seizure. Annals of Neurology 1984;15:536-43.

8 Young AC, Constanzi JB, Mohr PD, St Clair Forbes W. Is routine
computed axial tomography in epilepsy worthwhile? Lancet
1982;ii: 1446-7.

9 Schoenenberger RA, Heim SM. Indication for Computed
tomography ©f the brain in patjentg with first yncomplicated
generalised seizure. Br Med 71994;309:986-9.

10 Hauser WA. Classification of seizures and epilepsy. In: Lesser RP
(ed). The diagnosis and management of seizure disorders. New York:
Demos, 1991.

11 DamAM, Fuglsang-Frederikson A, Svarre-Olsen U, Dam M. Late
onset epilepsy: etiologies, types of seizure, and value of clinical
investigation, EEG, and computerised tomography s<==- Epilep-
sia 1985;26:227-31.

12 Hauser WA, Rich gg, Annegers JF, Anderson VE. Seizure recur-
rence after a first unprovoked seizure: an extended follow-up.
Neurology 1990;40:1163-70.

13 van Donselaar CA, Geerts AT, Schimsheimer R-J. Idiopathic first
seizure in adult life: who should be treated? Br Med J
1991;302:620-3.

14 Hopkins A. Idiopathic first seizure in adult life. Br Med J
1991;302:1022-3.

15 Bardy AH. Decisions after the first seizure. Acta Neurol Scand
1991;83:294-6.

16 Chadwick D. Standard approach to antiepileptic drug treatment
in the United Kingdom. Epilepsia 1994;35:3-10.

17 Sander JWAS, Hart YM, Johnson AL, Shorvon SD. National
general practice study ©f epilepsy: newly diagnosed epileptic
seizures in a general population. Lancet 1990;336:1267-71.

18 Hart YM, Sander gyaAS, Johnson AL, Shorvon sD. National
general practice study ©f epilepsy: recurrence after a first
seizure. Lancet 1990;336:1271-4.

19 Elwes RDC, Chesterman P, Reynolds EH. Prognosis after a first
untreated tonic-clonic seizure. Lancet 1985;i1:752-3.

20 Reynolds EH, Chadwick D. Do anticonvulsants alter the natural
course Of epilepsy? Br Med 7 1995;310:176-8.

Address for correspondence: P¥ W M Edmonstone, Royal Naval
Hospital, Haslar, Gosport, Hants PO12 2AA.

294 Journal of the Royal College of Physicians of London Vol. 29 No. 4 yyly/August 1995



