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THE NEUROPSYCHIATRY OF THE FRONTAL
LOBES

THE FRONTAL LOBES AND SCHIZOPHRENIA
SW Lewis. Institute of Psychiatry, London

The notion offrontal lobe involvement in the
pathogenesis of schizophrenia is almost as
old as the concept of schizophrenia itself.
The similarity between the symptoms of
chronic schizophrenia and those following
frontal lesions, and morphological changes
found in postmortem studies, led early auth-
orities such as Kraepelin to this view.

Recent evidence has been used to support
this theory. A review of this evidence shows
most of it to be indirect. It is well-replicated
that schizophrenic patients perform badly
on neuropsychological tests sensitive to
bilateral frontal lesions. Moreover, dynamic
imaging studies have shown that whilst per-
forming these tests schizophrenic patients
fail to show the expected increase in frontal
cerebral blood flow. However, these findings
are still open to other explanations and direct
evidence of frontal pathology in schizo-
phrenia from structural imaging or
neuropathological studies is lacking. Models
invoking dual pathology, with a lesion in a
supposed dopaminergic mesofrontal path-
way leading to up-regulation ofpostsynaptic
receptors in mesolimbic projections and
active psychotic symptoms, require further
testing.

EPILEPTIC SEIZURES OF FRONTAL LOBE ORIGIN:
A REVIEW
CD Binnie. The Maudsley Hospital, London

Possibly the only feature of frontal lobe
seizures about which consensus exists is the
extreme variability of their symptomatology
and the lack of well documented clinicopath-
ological corellations. The symptomatology is
indeed varied, but confusion has also arisen
from diagnostic problems (particularly
differentiation from pseudo-seizures) and
the reluctance of surgeons to undertake
operative procedures for frontal seizures
which could provide information concerning
the pathological substrate. Several distinct
clinical patterns emerge however: the clas-

sical Jacksonian seizure generally arises from
a pre-central focus, and is characterised by
clonus, march and intact consciousness and
often sensory precipitation. Partial postural
and tonic seizures may arise from the sup-
plementary motor or dorsolateral frontal
regions and are characterised by speech
arrest or vocalisation, adversion or abver-
sion with arm abduction (fencer's posture),
and loss of consciousness. Bimanual and
bipedal axial seizures generally arise from the
mesial or orbital regions or from the cin-
gulum and are characterised by bizarre
symptomatology (typical features are brief
frequent seizures sometimes proceeding tc
non-convulsive status with affective changes.
vocalisation-aggressive or obscene), com-
plex gestural or sexual automatisms, kicking,
running, hand clapping etc. Pseudo-absences
arise from the cingulum and present a clinical
picture of absences often associated with
tonic-clonic seizures. The single motor types
of frontal seizure described above generally
present no diagnostic difficulty, those taking
the form of complex partial seizures may be
more difficult to distinguish from those of
temporal origin, but typically lack some
features often found in temporal lobe
seizures notably hallucinosis, viscerimotor
activity, oro-alimentary automatisms, and
an initial motionless stare. The bimanual
bipedal axial seizures are readily mistaken
for pseudo-seizures and as the inter-ictal
EEG is often normal, telemetric studies may
be required to establish the diagnosis.

ALCOHOLISM, KORSAKOFF'S SYNDROME AND
THE FRONTAL LOBES
RR Jacobson, C Acker, WA Lishman. The
Institute of Psychiatry, London

A subset of the diffuse cerebral changes and
psychometric deficits found in chronic alco-
holics is similar to that seen in the frontal
lobe syndrome. Certain features of alcoholic
Korsakoff 's syndrome (AKS) also point to
cortical involvement, and this may have a
basis in alcohol neurotoxicity.
Twenty five patients with AKS and 24

non-Korsakoff alcoholic controls were com-
pared using an automated CT brain scan
program. In addition to evidence of their
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diencephalic lesions (wide third ventricles),
AKS patients revealed widespread cerebral
damage with greater Sylvian and interhemis-
pheric fissure (IHF) size than alcoholics.
Korsakoff 's were also inferior to alcoholics
in performance on a category sorting test, in
which non-perseverative error scores
correlated significantly with IHF size.
The principle of distinguishing between

selective memory decline and global intellec-
tual decline (GID) was applied to 38 patients
with AKS. Indices were developed for each
type of deficit and much variation found in
their distributions. The degree of GID
correlated significantly with IHF size, show-
ing similar trends with other cortical
measures.
These results suggest a cortical substrate

for the degree ofGID and a frontal substrate
for category sorting deficits; with a probable
basis in alcohol neurotoxicity rather than
thiamine deficiency, which is not known to
impair cortical structure. A new model is
proposed of the pathophysiology of alco-
holic brain damage and AKS which includes
recent work on neurotransmitter sources and
thalamo-frontal connections.

DEMENTIA OF FRONTAL LOBE TYPE
D Neary, J Snowden, B Northen, P Gould-
ing. Department of Neurology, Manchester
Royal Infirmary

A significant proportion of patients with
presenile dementia due to primary cerebral
atrophy do not have Alzheimer's disease.
One form of non-Alzheimer dementia may
be designated as dementia of frontal lobe
type (DFT), on the basis of a characteristic
neuropsychological picture suggestive of
frontal disorder confirmed by abnormalities
in the frontal lobe revealed by single photon
emission tomography. The characteristic
presentation is of social misconduct and
personality change, unconcern and disinhibi-
tion, in the presence of physical well-being
and few neurological signs. Assessment
revealed economic and concrete speech with
verbal stereotypes, variable memory impair-
ment and marked abnormalities on tests
sensitive to frontal lobe function. Visuo-
spatial disorders are invariably absent. Com-
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parisons of DFT and Alzheimer patients
revealed qualitative differences in clinical
presentation, neurological signs, profile of
psychological disability, electroence-
phalography, single photon emission
tomography and demography. Biopsy and
autopsy examination revealed the absence of
neurofibillary tangles and senile plaques and
the presence of neuronal loss, mild spon-

giform change and cortical and sub-cortical
gliosis predominantly affecting the frontal
and temporal lobes. DFT, which may

represent forms of Pick's disease may be
more common than is often recognised.

THE FRONTAL LOBES AND COMPULSIVE
BEHAVIOUR
JM Bird. Burden Neurological Hospital,
Bristol

Three cases are described of mental
deterioration presenting in patients in their
mid 40s (two male, one female). All showed
compulsive behaviour at the onset of or very
early in the course of illness and all had been
diagnosed as suffering from obsessional-
compulsive disorder at some point.
Additional similarities included social
disinhibition, agitation, distractability,
hyperorality, sudden grunts and noises in
two cases and a fascination with water in two
cases. The neuropsychiatry of obsessional-
compulsive disorders was reviewed. It was
recognised that the symptoms exhibited by
these patients were not truly obsessional
since subjective experience of compulsion
was difficult to assess, there was no evidence
of mental resistance and insight was
impaired. The symptoms were behaviourally
like compulsions however and were too
complex for stereotypes. Early psychodyn-
amic views and early and recent organic
views of these phenomena were discussed.
Their relationship to past encephalitic disor-
ders, Gilles de la Tourette's syndrome, fron-
tal tumours, Parkinson's disease, head
injury, epileptic phenomena, neuropsy-
chological studies, the EEG, CT scan, PET
scan, electrical brain stimulation and the
effects of psychosurgery all point to
involvement of the frontal lobes in this
behaviour, either as the direct result of
abnormal frontal function or the indirect
result of release of deep seated phenomena
due to reduced cortical control. All three
cases showed evidence of frontal atrophy on
CT scan follow-up and were diagnosed as
Dementia of the Frontal Lobe Type.

FRONTAL LOBE AND PARKINSON'S DISEASE

AJ Lees. The National Hospital for Nervous
Diseases, London

Although neuronal loss within the frontal
lobe has not as yet been demonstrated in
Parkinson's disease, there is compelling
anatomical and physiological evidence that
the function of this area of the brain may be
disturbed even in the early stages of Parkin-
son's disease. In addition to the ascending
projections to the frontal cortex from the
ventrotegmental area, nucleus basalis and
locus coeruleus; caudato-prefrontal and
fronto-striatal connections are present.
Patients even in the earliest stages of
idiopathic Parkinson's disease have difficulty
in producing and moving smoothly between
internally generated cognitive sets. In addi-
tion it seems probable that there is a slowness
of central information processing in a
proportion of patients. These abnormalities
do not seem to be as specifically responsive to
dopaminergic stimulation as the motor
deficits. These subtle neuropsychological
impairments resemble quite closely those
found in severe depressive illnesses and
patients with obsessional slowness.

FRONTAL LOBES AND CHILDHOOD
HYPERACTIVITY
E Taylor. Institute of Psychiatry, London

There are many obvious similarities between
hyperactive behaviour in childhood and
aspects of frontal lobe dysfunction. At a
clinical level, distractibility, disinhibition
and lack of sustained initiative are common
to both. A diminished orientation reaction is
recorded physiologically in both groups.
Overactivity and learning deficits can be
produced by prefrontal lesions in many
animal species and are reduced by the same,
amphetamine-like drugs that are effective in
childhood hyperactivity.

Equally, however, there are many serious
obstacles to inferring simple brain-behaviour
relationships in immature organisms. Plas-
ticity is common: generalised rather than
local effects are the norm after acquired
brain lesions in early childhood. The func-
tion of frontal lobes in early development is
not at all clear, and it would be a mistake
simply to apply simple versions of adult
neuropsychological tests. Imaging of the
brain in children is limited by technical and
ethical considerations. The psychiatric clas-
sification of childhood disorders is not well
advanced and contains few specific
categories. Most disorders are certainly
heterogeneous in aetiology; psychosocial as
well as biological factors apply strongly.

This lecture reviewed some of the advan-
ces that have made the neurological study of
behaviour disorders more feasible. The iden-
tification and validation of the restricted
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neuropsychiatric condition of hyperkinetic
disorder opens the way to experimental
analysis. Developmental studies have
emphasised the significance of flexibility in
the maintenance and change of psy-
chological sets-often regarded as functions
of frontal lobes. Pilot studies were described
that suggest a surprising deficiency in the
ability of hyperkinetic children to change
their principles of action. More appropriate
technology of imaging has led to the finding
of frontal hypoperfusion in some hyper-
active children. Advances in the description
and understanding of hyperkinesis can
reasonably be expected.

THE FRONTAL LOBES AND THE CONDITIONS
FOR ACTION
RE Passingham. Department of Experimen-
tal Psychology, University of Oxford

It is argued that frontal cortex has a very
simple and basic function. This is to fit the
response of the animal so that it is
appropriate to the context. The logic is that if
the context is A, then perform response X,
and ifthe context is B, then perform response
Y. Four cases are discussed: (1) The context
is a situation in the external environment.
(2) The context is held in working memory.
(3) The context is verbal and the subject
must respond with an appropriate word.
(4) The context is taken from long term
memory and the subject must think of the
appropriate responses.
For each of these cases it is argued that

prefrontal cortex plays a critical role in
learning what response to make given any
particular context. The evidence is taken
from lesion studies in monkeys and patients,
from the study of slow potentials in human
subjects, and from the measurement of
regional blood flow using either the xenon
technique or the PET scanner.

THE FUNCTIONAL NEUROCHEMISTRY AND
PSYCHOPHARMACOLOGY OF THE FRONTAL
LOBES
TW Robbins. Department of Experimental
Psychology, University ofCambridge, Cam-
bridge

Relatively little is known about the intrinsic
chemical neuroanatomy of the frontal lobes,
but it is one of the cortical regions which
receives subcortical inputs for each of the
monoaminergic neurotransmitters (dopa-
mine, noradrenaline and serotonin), as well
as acetylcholine. Two functional questions
that can be addressed are: (1) what, if any,
role do these systems have in the control of

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.52.3.420 on 1 M
arch 1989. D

ow
nloaded from

 

http://jnnp.bmj.com/


422
cognition? and (2) under what natural con-
ditions do these systems become active?

Evidence from human post-mortem
material in patients dying with Alzheimer's
and Parkinson's disease has suggested that
the cognitive deficits associated with these
conditions can be linked to neurotransmitter
changes, but this evidence is only
correlational in nature. Experimental studies
in primates have shown that selective
damage to the dopaminergic, noradrenergic
or cholinergic projections can produce
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impairments in tasks that are known to be
sensitive to the effects offrontal lobe damage
such as delayed alternation, delayed res-
ponse and serial reversal. Neurochemical
studies have shown that the frontal cortical
dopaminergic projection is particularly sen-

sitive to stressful conditions in the rat, al-
though the effects of acute (eg footshock)
and chronic (eg isolation rearing) stress may
differ. A possible reciprocal relationship
between frontal cortical and striatal
dopaminergic activity is noted, which sug-

gests a regulatory role for frontal cortex over
the subcortical dopamine systems. This
regulatory role may not be restricted to the
dopaminergic systems, as the frontal cortex
is one of the few neocortical regions that
sends projections to the vicinity of the cell
bodies of origin of the other monoaminergic
or cholinergic systems. Thus, frontal cortex
can potentially modulate the activity of each
of the noradrenergic, serotoninergic and
cholinergic systems, in their projections to
the entire neocortical mantle.
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