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ubacute 
opathy

INTRODUCTION
Chronic encephalopathies lead to dementia 
syndromes that develop over months or years in 
a setting of clear consciousness (Neary & Snow-
den 2002). By contrast, acute encephalopathies 
are neurological and neurosurgical emergencies 
associated with rapid and severe disturbance 
of consciousness over hours or days, causing 
delirium, stupor and ultimately coma (Bate-
man 2001). Subacute encephalopathies are in 
between – impaired consciousness develops 
insidiously over weeks or months.

The term ‘confusional state’ is applicable to 
subacute encephalopathies. However, the clini-
cian may also be confused. For example, patients 
with chronic dementia are sometimes inappro-
priately described as ‘confused’, while patients 
who are in a genuine confusional state may not 
be recognized as such. Diagnostic mistakes are 
particularly likely in older people who are some-
times thought, even nowadays, to be inherently 
senile and demented. Moreover, the situation is 
complicated by the fact that people who do have 
dementia may develop transient confusional 
states following acute perturbations of the brain. 
Patients, for example, with Alzheimer’s disease 
who have chronic and progressive problems in 
cognition in a setting of clear consciousness, 
may become confused because of systemic infec-
tion, excessive drug administration, the relative 
sensory deprivation of night time, and in the 
unfamiliar surroundings of a hospital. Another 
problem may occur when lack of comprehen-
sion and hence compliance in aphasic stroke pa-
tients with no obvious physical signs is wrongly 
interpreted as a confusional state.

This preamble might suggest that the syn-
drome of a ‘confusional state’ characterizing 
the subacute encephalopathies is not amenable 
to accurate delineation. That this is not the case 
is of great practical importance because confu-
sional states are both very common, especially in 
general medical wards, and potentially treatable 
and reversible, unlike most chronic dementias.

NEUROPSYCHOLOGICAL 
CHARACTERISTICS OF CONFUSIONAL 
STATES
The topographical organization of cognitive 
functions within the cerebral cortex has pre-
viously been emphasized (Fig. 1) (Neary & 
Snowden 2002) and the functional integrity of 
these discrete cognitive functions depends on 
a normal state of arousal (Fig. 2). Disturbance 
of arousal (or vigilance), the process by which 
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wakefulness is initiated and maintained, is the 
core feature of confusional states. Disorders of 
arousal, in their extreme form, lead to the most 
profound disorders of consciousness – delirium, 
stupor and coma. However, when disturbances 
of arousal are less severe the impairment of con-
sciousness is more subtle. It is then an essential 
task of the clinician or neuropsychologist evalu-
ating a patient’s mental state, to determine at the 
outset whether there is or is not a disturbance of 
arousal (Chedru & Geschwind 1972; Geschwind 
1982). Disturbances in arousal alter the rate, ef-
fi ciency and continuity of performance of neu-
ropsychological functions. In contrast to the 
relative stability of cognitive defi cits in chronic 
dementia syndromes, secondary breakdowns 
due to impaired arousal are characterized by 
fl uctuations in performance and variability 
over time (Fig. 3). These alterations are mir-
rored by fl uctuations in the patient’s conduct 
and activities of daily living, which are both 
surprising and dismaying to carers. The patient 
may be perceived at one moment as being ‘his 
normal self ’ but at another to be behaving oddly 
and irrationally. Failure to appreciate a primary 
disturbance of arousal can lead to misinter-
pretation of the results of neuropsychological 
tests of cognitive functions such as memory, 
language and perception.

The secondary effects of disturbances of 
arousal are described below and outlined in 
Table 1. Table 2 summarizes the means by which 
these characteristics can be assessed. It should 
be emphasized that there are no short cuts and 
careful history taking from relatives, and obser-
vation of the patient over extended periods, is 
essential. Table 3 shows the principle features 
that help differentiate subacute encephalopa-
thies from the prototypical dementia syndrome 
of Alzheimer’s disease.

MEMORY

amnesia

PRAXIS

apraxia

PERCEPTUO-

SPATIAL FUNCTION

agnosia

spatial disorientation

LANGUAGE

aphasia

alexia

agraphia

EXECUTIVE FUNCTION 

‘frontal lobe syndrome’

AROUSAL

Figure 1  Topographical distribution of cognitive functions within the cerebral cortex.

Figure 2  Cortical, subcortical and brain stem structures are all disordered in subacute 

encephalopathy.

AROUSAL

Awake Stupor/coma

Confusion

Secondary impairment 

of cognitive processes

Fluctuations in 

performance

Figure 3  Disruption in arousal is a key feature 

underpinning the subacute encephalopathies. It 

has a secondary impact on a variety of cognitive 

functions and leads to fl uctuations in behaviour and 

test performance.
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DOMAIN HOW TO EVALUATE

Wakefulness Clinical observation over extended periods

 Reports from family members and carers

Language Listen for digressions/loss of goal in conversation

 Listen for word retrieval diffi culties in conversation, use of wrong words 

 and perseverations

 Standard picture naming tests

 Reading aloud and for comprehension

 Writing spontaneously and to dictation

Perceptuo-spatial abilities Clinical observation that patient is disoriented in environment

 Reports from carers of hallucinatory phenomena and/or delusions

 Copying tasks – cube, abstract fi gures

Memory Digit span

 Orientation questions from Mini-mental state examination

 Standard memory tests. Open-ended tasks, such as story recall, are 

 useful for eliciting confabulation (introduction of novel information) 

 and interference (elements from one story incorporated into the next)

Executive functions Clinical observation of poor maintenance of attention,and 

 distractibility

 Standard tests that require suppression, division and switching of 

 attention (e.g. Stroop, Trail making

 Wisconsin card sort/Weigl’s block sorting). Months reversal

 Metaphor and proverb interpretation

 Category and letter fl uency tests

Affect Clinical observation

Conduct Clinical observation

DOMAIN CHARACTERISTICS

Wakefulness Fluctuations in alertness

 Somnolence in daytime

 Dream-like experiences

 Aggravated by sensory deprivation and unfamiliar environments

Language Loss of coherence in line of thought

 Impaired word retrieval

 Reading and writing impairment

Perceptuo-spatial abilities Visual illusions and hallucinations

 Spatial disorientation

 Secondary delusions: Capgras syndrome, reduplicative paramnesia

 Constructional apraxia

Memory Reduced immediate span

 Disorientation in time and place (especially time)

 Confabulation and interference

Executive functions Impaired sustained, selective and switching of attention

 Disruption to purposive, goal-directed behaviour

 Concreteness of thought, perseveration

Affect May be anxious and depressed, or unconcerned

Conduct Loss of motivation, slowing of thinking

 Susceptible to over-stimulation by extraneous environmental stimuli

Table 1  Neuropsychological characteristics of the subacute encephalopathies

Table 2  Evaluation of the mental state in subacute encephalopathy
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tracted by extraneous environmental stimuli. 
They may interpolate inappropriately into their 
conversation irrelevant environmental sounds, 
speech utterances, words from written notices, 
or the names of objects in the immediate vicin-
ity. It may be apparent that patients are hallu-
cinating when they break off a conversation to 
converse with imaginary individuals.

Impaired naming
Circumlocutory speech refl ects, in part, prob-
lems with word and name retrieval. The anomia 
may be evident to the patient and cause distress, 
or may prompt further digressions. Naming 
failures are, however, variable and inconsistent 
over time, of a greater magnitude yet similar in 
quality to those experienced by normal indi-
viduals when they are very tired, sleep deprived 
or under the infl uence of drugs. This variability 
is because the naming disorder refl ects reduced 
effi ciency in retrieval of known vocabulary 
rather than a primary loss or impairment of 
the lexicon. Naming errors in confusional 
states, as implied above, are frequently omis-
sions or circumlocutions. However, incorrect 
word selection may also occur, in particular 
perseverations, refl ecting interference from 
earlier utterances.

Diffi culties in writing and reading 
Writing is often poorly formed and may be 
tremulous. In contrast to spoken utterances, in 
which incoherence may be diffi cult to discern. 
The content of script is often frankly illogical 
and nonsensical, and contaminated by spelling 
errors. Patients may also show disproportionate 
diffi culty understanding written material.

Wakefulness
There are fl uctuations in the patients’ wakeful-
ness and alertness. Lack of concentration and 
attention, and frank drowsiness may occur. 
There is sleepiness during the day and disrup-
tion of night-time sleep with excessive dream-
ing. Dream-like experiences may intrude into 
consciousness on waking and confl ict with nor-
mal perceptual functioning. Waking from sleep 
at night seems a perilous experience because of 
relative sensory deprivation in the dark. Carers 
are awakened by the patients’ disorderly noc-
turnal behaviour and inability to fi nd their way 
around. Admission to the unfamiliar environ-
ment of a hospital for minor operations, and the 
administration of drugs and anaesthetics can 
depress wakefulness, especially in the elderly.

Language
Disturbances of arousal reduce the rate and ef-
fi ciency of linguistic processing and introduce 
errors and discontinuities.

Incoherent line of thought
The confused patient is not aphasic as such and 
is able to pronounce words and arrange them 
in grammatically correct sentences. However, 
communications are not precise, succinct or 
relevant. Rather, speech output is slowed and 
circumlocutory, and there are digressions into 
non-relevant topics. The thematic goal is lost 
and utterances may appear illogical. These ab-
normalities of speech content may be subtle and 
become apparent only after listening to the pa-
tient’s conversation for some time. Digressions 
may be dictated not only by internal thought 
processes but also by the patient becoming dis-

FEATURE SUBACUTE ENCEPHALOPATHY CORTICAL DEMENTIA

Performance quality Fluctuating Consistent

Response rate Slowed, but variable Unremarkable

Attention Distracted by external environment Not distracted

 (visual and auditory stimuli)

Conversational speech Incoherent line of thought Word retrieval diffi culty and 

 Perseverations, intrusions loss of train of thought

Naming Variable, perseverative Consistent, low level of perseveration

Constructional tasks Poorly organized, perseverative Spatially impaired

Memory Variable, confabulatory Consistent

Motor responses Perseverative Non-perseverative

Table 3  Comparison of the neuropsychological characteristics of subacute encephalopathies and prototypical 

cortical dementia (Alzheimer’s disease)

 on M
ay 17, 2023 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as on 1 O
ctober 2003. D

ow
nloaded from

 

http://pn.bmj.com/


OCTOBER 2003 273

© 2003 Blackwell Publishing Ltd

Perceptuo-spatial function
Patients may experience perceptual abnormali-
ties in the form of illusions (misinterpretation 
of perceptual stimuli) and hallucinations 
(sensory perceptions in the absence of external 
stimuli), the latter typically refl ecting a greater 
severity of disorder than the former. However, it 
is a surprising fact of clinical experience that pa-
tients who are experiencing both illusions and 
hallucinations can appear ostensibly normal in 
a general outpatient clinic. When specifi cally 
questioned, patients may surprise their carers by 
amiably describing visual distortions of shape 
and colour in curtains and carpets, the regu-
lar intrusion to their house of small animals, 
together with visits by imaginary individuals, 
either unknown or recognized as long dead 
relatives. Patients may occasionally have the im-
pression that someone is standing, looking over 
their shoulder, but unseen, or that their house is 
tipped on to an incline, as if subsiding.

It is not diffi cult to understand how second-
ary delusions might arise from these abnormal 
perceptions, which are chiefl y in the visual 
realm and only rarely are auditory, somatic or 
olfactory. In any event, explanations in terms 
of invasion by insects, squatters, uninvited 
family and earthquakes are often only loosely 
held and there is generally preserved insight 
into the imaginary aspects of these experiences. 
The apparitions may be fearful or greeted with 
equanimity. Occasionally, evasive action is taken 
with insecticide sprays and fi tting extra locks.

Patients may show Capgras phenomena. Here, 
the patient believes that a family member, such 
as husband or wife, although resembling that 
person is not the ‘real’ one, but an imposter. This 
has been ascribed to a disconnection between 
the visual pathways responsible for processing 
of percepts and the amygdala responsible for the 
processing of emotion and feeling of familiarity. 
The disorder is seen in subacute encephalopa-
thies that disrupt subcortical-cortical pathways, 
whereas it is not typical of cortical dementia 
syndromes such as Alzheimer’s disease.

Patients are typically able to locate objects 
in front of them and dress themselves. How-
ever, disturbances of spatial function can occur. 
There may be problems in negotiating unfamil-
iar surroundings, for example in a hospital or 
hotel, as well as in the familiar surroundings of 
home in the dark. Spatial disorientation may 
also contribute to the unusual disorder of redu-
plicative paramnesia. Here, patients maintain 
that they are in two different places at the same 

time (e.g. the Manchester Royal Infi rmary and 
in London). The disorder has typically been 
associated with lesions of the right cerebral 
hemisphere, although usually in the context of 
relatively diffuse disruption of cortical activity. 
On formal testing patients may have diffi culty 
interpreting complex visual scenes and ‘absurd’ 
pictures (Fig. 4).

Praxis
Profound apraxia is not a feature of confu-
sional states. However, manual acts, such as 
writing and drawing, are carried out clumsily 
(constructional apraxia) and may reveal perse-
veration.

Memory
Various aspects of memory function are dis-
rupted by disorders of arousal. Immediate 
memory is impaired. Patients cannot hold on to 
information and lose track in conversation and 
actions, a feature that may contribute to their 
incoherent line of thought. On formal testing 
there is reduced forward and reverse digit span.

Patients have diffi culty retaining information 
over a delay. A manifestation of this is disorien-
tation, particularly in time, which is a hallmark 
and ubiquitous feature of confusional states. 
Normal individuals, even in a hospital environ-
ment, are typically orientated to within an hour 
of the correct time. Departures from this are 
a very sensitive indicator of confusion, and so 
temporal disorientation may be present before 
features such as constructional apraxia emerge. 
Moreover, temporal disorientation is less time-

Figure 4  Example of the ‘Absurd 

Pictures’ task. The patient is 

asked to state what is wrong.
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Disorders of planning
Impoverishment of the ability to imagine 
proposed actions, together with lack of fl ex-
ibility, narrowing and rigidity of responses, 
and poor monitoring of outcome, brings about 
a derangement of purposive behaviour so the 
patient behaves in inexplicable and illogical 
ways. Altered percepts and secondary delusional 
notions may cause abnormal behavioural reac-
tions. On formal testing the patient is usually 
slow and perseverative and there may be inter-
ference from previous tasks or, as noted above, 
from irrelevant environmental stimuli leading 
to intrusion errors.

Affect
Often there is lability of mood with symptoms 
of anxiety and depression. Changes in mood 
may relate to delusional notions of paranoia. 
Retention of some insight occurs in most suba-
cute encephalopathies, for example in patients 
with renal failure, and is refl ected by appropriate 
anxiety and apprehension. However, facetious-
ness, unconcern and jocularity with marked 
lack of social inhibitions are characteristic of 
hepatic encephalopathy.

NEUROLOGICAL FEATURES OF 
CONFUSIONAL STATES
Sensory and motor defi cits, and profound inco-
ordination, are not characteristic of confusional 
states per se. However, slowness in the initiation 
and performance of movements, together with 
mild incoordination are common (Table 4). The 
tendon refl exes may be brisk, and primitive re-
fl exes such as the grasp refl ex can emerge. Sensory 
neglect is not a feature but sensory extinction to 
simultaneous stimuli is not uncommon. Highly 
characteristic are the involuntary movements of 
tremor (action and postural), myoclonus (action 
and postural) and asterixis (intermittent loss of 
posture of the wrist and fi ngers). These motor 
diffi culties may contribute to disturbances of 
writing, drawing and constructional tasks.

consuming to test for than copying tasks. Diso-
rientation for place typically emerges later than 
for time and, as mentioned above, there may be 
reduplicative paramnesia. Personal identity is 
not lost in organic confusional states.

Confabulation may occur. This cannot be 
ascribed to memory disturbance alone because 
most patients with severe amnesia (cortical 
amnesia) do not confabulate. It is likely to re-
fl ect the combination of impaired memory and 
disordered executive function.

Executive functions
The functions of the prefrontal lobes and as-
sociated subcortical structures, particularly 
the basal ganglia, are disrupted by disorders of 
arousal. Disorders of executive and other frontal 
lobe functions present in the following ways.

Disorders of attention
Voluntary attention includes the ability to at-
tend selectively to one stimulus and suppress 
attention to another, to sustain attention over 
time and to switch attention from one task to 
another or between competing tasks. These 
abilities, which depend heavily on the prefrontal 
cortex and basal ganglia, are inevitably compro-
mised by disturbances in the level of arousal.

In general, patients in a confusional state are 
apathetic, lacking in motivation and they are 
slow to initiate and execute actions. However, 
they may, under the infl uence of external stimuli 
become over-active and disinhibited. They may 
be distracted by irrelevant environmental stim-
uli; the names of objects on which the patient’s 
attention happens to fall, or words from written 
notices, may be interpolated irrelevantly into 
the patient’s conversation. On formal testing 
of language and memory there are intrusion 
errors, i.e. substitution of an ‘irrelevant’ object, 
name or word for the correct response.

Disorders of abstraction
Although patients do not have a primary lin-
guistic disorder of comprehension, as in apha-
sia, their understanding is narrowed, concrete 
and rigidly related to their own personal experi-
ence. They are unable to form an overview of, or 
to generalize from, their predicament.

Disorders of memory usage 
The ineffi cient and disorganized harnessing of 
memory functions, which are already impaired, 
leads to confabulatory responses.

Visual inattention and extinction

Slowed rapid motor responses

Hyperrefl exia, grasp refl exes

Tremor, myoclonus, asterixis

Incoordination

Table 4  Neurological signs in subacute 

encephalopathy
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The electroencephalogram (EEG) is a use-
ful investigation and is invariably abnormal in 
confusional states with marked and generalized 
increase in slow wave activity. The EEG is gener-
ally reported as ‘encephalopathic’. Although pe-
riodic wave complexes are often thought to be 
pathognomonic of Creutzfeldt–Jakob disease, 
they occur in the systemic disorder of hepatic 
encephalopathy and the degenerative disorder 
of dementia with Lewy bodies (see below).

CAUSES OF SUBACUTE 
ENCEPHALOPATHY
The designation ‘subacute encephalopathy’ is 
somewhat arbitrary but draws attention to a 
group of disorders that can present insidiously, 
and initially without the severe sensory motor 
defi cits, ataxia and epileptic seizures character-
istic of the acute encephalopathies. In consider-
ing the causes of subacute encephalopathy it is 
important to distinguish between systemic dis-
orders, which are not primarily disorders of the 
central nervous system, and intrinsic primary 
diseases of the nervous system (Table 5). This 
distinction is of practical importance because 
most patients with a confusional syndrome have 
general medical systemic disorders rather than 
primary disorders of the nervous system.

Systemic disorders (metabolic 
encephalopathy)
In any patient presenting with a confusional 
syndrome one must search for systemic disor-
ders by clinical examination and investigation 
because they are inherently treatable and re-
versible. It would be negligent to overlook these 
conditions when inadvisably investigating for 
a rare disease of the nervous system. Systemic 
disorders essentially disrupt metabolic homeos-
tasis, which in turn affects cerebral function. It is 
reasonable to use the term metabolic encepha-
lopathy to describe this group of general medi-
cal disorders (for reviews see Lishman 1987; 
Kunze 2002).

Nutritional disorders
Drug intoxication is one of the most common 
causes of a confusional syndrome in both 
general and neurological clinics and here the 
presentation may be very subtle (see Norrving 
2003). Whereas we regularly prescribe drugs, 
chronic alcoholism represents self-poisoning. 
Given the dissimulating nature of the alcoholic, 
deep cynicism and a good sense of smell are vital 
to diagnosis. The fl orid complexion, puffy face, 

injected conjunctivae, red palms, tremulous fi n-
gers and spider naevi should arouse suspicion 
in an evasive patient with a circumlocutory his-
tory. A strong odour of alcohol on the breath in 
the out-patient clinic is highly unusual (at least 
in the patients). Sympathetic commiseration 
and reference to the high incidence of alcohol-
ism in fellow doctors may elicit a confessional 
admission from the boozer.

We are particularly reprehensible in creat-
ing the analgesic abuser and both we and the 
patient may only have partial insight into the 
problem before it fully declares itself. A number 
of patients with chronic pain, usually due to lo-
comotor problems, are prescribed and obtain, 
over the counter, large doses of increasingly 
sedative analgesics, particularly the opiates. In-
sidiously they become intoxicated and develop 

SYSTEMIC METABOLIC ENCEPHALOPATHY

 Toxic and nutritional Disorders

  Alcohol

  Analgesics

  Vitamin B12 defi ciency

 Hepatic encephalopathy

 Renal failure

 Endocrine Disease

  Hypothyroidism

  Hypercalcaemia, hypocalcaemia

  Hyponatraemia

  Hypoglycaemia

 Cardiorespiratory failure 

  Heart failure

  Hypoventilation

  Sleep apnoea

  Hyperviscosity syndrome

NEUROLOGICAL DISEASE

 Infections

  HIV

  Subacute sclerosing panencephalitis

  Progressive multifocal leukoencephalopathy

  Lyme disease

 Neoplasia

  Paraneoplastic limbic encephalitis

 Infl ammatory disorders

  Cerebral vasculitis

  Hashimoto’s encephalopathy

 Degenerative disease 

  Dementia with Lewy bodies

  Prion disease (CJD, fatal insomnia)

  Mitochondrial cytopathy (MELAS)

Table 5 Causes of subacute encephalopathy
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the high aluminium content of dialysate, is a 
disorder of the past. In renal failure, insight and 
judgement are preserved and the patients show 
appropriate anxiety and often clinical and treat-
able depression. This is in marked contrast to 
the disinhibited affect of patients with hepatic 
encephalopathy.

Cardio-respiratory failure
This readily leads to confusion. Hypercapnia 
is accompanied by very severe anxiety and ap-
prehension and sometimes frank panic attacks, 
which can divert attention from the underlying 
cause – usually hypoventilation. Neurological 
patients at risk are those with chronic neuromus-
cular disorders such as motor neuron disease, 
myasthenia gravis and muscular dystrophy. A 
subacute confusional state in these patients may 
be misinterpreted as depression, apathy or a psy-
chological reaction to chronic disability leading 
to an altered personality and poor compliance 
with health professionals and carers.

The hyperviscosity syndrome can produce 
similar effects as cardio-respiratory failure. 
Sleep apnoea, when due to obstructive airways 
disease or central hypoventilation, leads to simi-
lar complaints along with disturbed sleep, exces-
sive snoring and diurnal variation in behaviour 
and early morning headache (see Douglas 2003 
for review)

Endocrine disorders
Although thyroid function testing, along with 
vitamin B12 estimation, is customary in the 
investigation of dementia (chronic encepha-
lopathy), hypothyroidism – like vitamin B12 de-
fi ciency – leads characteristically to a subacute 
confusional state rather than chronic dementia. 
Parathyroid hormone disorders, hypocalcemia 
and hypercalcemia are also associated with 
confusional syndromes. Hypoglycaemia causes 
an acute disturbance of consciousness but can 
be followed by a very prolonged confusional 
syndrome, which may be puzzling if the initial 
hypoglycaemic event has not been identifi ed or 
if repeated hypoglycaemic events recur as in 
insulin secreting tumours. Of the disorders of 
fl uid and electrolytes, persistent hyponatraemia 
is characteristically associated with subacute 
confusional states, particularly when due to 
water intoxication.

Neurological disorders
As in acute encephalopathies, there is a long list 
of causes of subacute encephalopathy (Table 5). 

a confusional syndrome, which can be mild and 
fl uctuating and therefore diffi cult to detect. The 
fl uctuations in behaviour, poor compliance 
in treatment strategies and the emergence of 
exaggerated symptoms and signs suggestive of 
illness behaviour or frank malingering may be 
misleading. The gratifying response following 
detoxifi cation can be a dramatic experience for 
both patient and neurologist.

Dietary defi ciency states are now uncommon. 
The encephalopathy of vitamin B12

 
defi ciency 

is characteristically subacute, presenting as a 
confusional state with generalized slowing of 
wave forms on the EEG, and not, as traditionally 
thought, a chronic dementia in an alert patient 
(Samuels 2003). It is paradoxical that an estimate 
of the serum vitamin B12 has now become part 
of the accepted protocol for the investigation of 
dementia (i.e. chronic encephalopathy).

Hepatic failure
Hepatic encephalopathy caused by all forms 
of hepatic failure including Wilson’s disease, 
presents with a confusional state, similar to other 
metabolic encephalopathies due to systemic 
disease. Two aspects of the disorder are of great 
clinical importance. Firstly, in addition to the 
customary features of the confusional syndrome, 
patients have behavioural changes due to frontal 
lobe dysfunction. They may have little insight, 
and lack judgement, and they do not exhibit 
appropriate concern about the serious nature of 
their condition. Instead they may be facetious, 
unconcerned and even jocular. Performance on 
neuropsychological tests is often markedly per-
severative (Fig. 5). This is because, in hepatic en-
cephalopathy, there is considerable proliferation 
of astrocytes in the frontal and temporal lobes so 
that the frontal lobe clinical syndrome is super-
imposed on the confusional disorder. Secondly, 
hepatic encephalopathy can be fl orid even in the 
absence of jaundice, other signs of liver disease 
and abnormalities of liver function tests. When 
clinically suspected, an estimate of the serum am-
monia level is essential for diagnosis.

Renal failure
The breakdown of homeostasis in renal fail-
ure is very complex. A subacute and insidious 
confusional syndrome refl ects fl uctuations in 
metabolism and in particular the development 
of hyponatraemia. Haemodialysis signifi cantly 
relieves this mental state. ‘Dialysis dementia’, 
a subacute encephalopathy accompanied by 
marked dysarthria, thought to be caused by 
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Figure 5  Performance in a woman with hepatic encephalopathy before (A) and after (B) 

treatment four weeks later. Before treatment the patient’s drawings, script and design 

fl uency constructions are poorly executed and markedly perseverative. Following 

treatment her performance is substantially improved. The utility of treating the patient 

had initially been questioned because of the severity of her presumptive coincidental 

‘dementia’. The design fl uency test (Jones-Gotman & Milner 1977) requires the subject to 

generate within a specifi ed time period as many novel designs as possible constructed 

from four lines.
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nature; this may be because of the predilection 
for small blood vessels, particularly in the lep-
tomeninges. Consequently, contrast catheter 
angiography may also have a high false negative 
rate and fail to show the multifocal segmental 
narrowing of blood vessels with localized bead-
ing and dilatation, or the single stenotic areas 
in multiple vessels, which are most typical of 
primary cerebral angiitis. Accordingly cerebral 
biopsy of the non-dominant non-temporal 
lobe, including the leptomeningeal vessels, is 
an essential investigation. However, even with 
brain biopsy there is a false negative rate of 30%. 
When affi rmative investigations are fl imsy or 
negative, it requires considerable clinical con-
fi dence to start immunosuppressive treatment 
with cyclophosphamide and corticosteroids 
and to be prepared to persist over the necessary 
many months that can lead, eventually, to con-
siderable therapeutic benefi t.

Hashimoto’s encephalopathy 
This characteristically presents with a fl uctu-
ating confusional state with tremor and myo-
clonus (Shaw et al. 1991). Stroke-like episodes 
of deterioration and the emergence of pyrami-
dal weakness, extrapyramidal rigidity and ataxia 
may be delayed for weeks or months. The EEG 
simply reveals an increase in slow wave activity 
and the MR brain scan is customarily unhelpfully 
normal. There is usually a raised CSF protein but 
without a pleocytosis. Single photon emission 
computerized tomography (SPECT) can reveal 
patchy asymmetrical changes in cerebral blood 
fl ow, which again is non- specifi c. High titres of 
antithyroid antibodies (particularly microsom-
al antibodies), despite normal thyroid function, 
reveal the diagnosis in prototypical cases.

The disorder is highly responsive to corticos-
teroids. Our experience is that patients often 
deteriorate shortly after the introduction of 
corticosteroids followed, after a week or two, by 
a gratifying response to treatment. The disorder 
often runs a relapsing and remitting course so 
the dose of corticosteroids has to be adjusted 
accordingly over many months.

We have seen some patients who have a simi-
lar disorder without the presence of antithyroid 
antibodies and without any conclusive evidence 
of cerebral vasculitis. These patients can also 
respond well to prolonged corticosteroids. In 
the absence of a clearcut diagnosis we some-
times refer to these cases as ‘steroid responsive 
encephalopathy’. To what extent such cases 
represent cerebral vasculitis with negative in-

Most can be diagnosed by their characteristic 
appearances on brain imaging and bacteriologi-
cal, biochemical and serological tests on blood 
and cerebrospinal fl uid. Some exceptionally rare 
disorders that are cited in textbooks are, in our 
experience, actually acute (e.g. paraneoplastic 
limbic encephalitis) or acute and recurrent in 
their course (e.g. mitochondrial cytopathy) 
rather than subacute and fl uctuating over weeks 
and months.

We will focus on four disorders that, in regular 
practice, are common clinical puzzles because of 
the absence or relative absence of characteristic 
changes on brain imaging and on biochemical, 
bacteriological and serological investigations. 
Two are treatable and reversible, whereas the 
other two are incurable.

Cerebral vasculitis 
This is a rare but potentially treatable and re-
versible condition that may complicate primary 
systemic vasculitic diseases, or less commonly 
represent a primary (isolated) angiitus of the 
central nervous system (Joseph & Scolding 
2002). The clinical presentation has been cate-
gorized as mimicking a brain mass lesion, atypi-
cal multiple sclerosis, and acute and subacute 
encephalopathy (Scolding et al. 1997). When 
the fi rst two clinical manifestations present 
secondary to systemic vasculitic disease, the 
neurological fi ndings, clinical features of wide-
spread organ involvement, characteristic hae-
matological and immunological investigations, 
and the typical ‘vascular’ fi ndings on brain MRI, 
simplify the diagnostic process. However, when 
(isolated) angiitus of the brain presents as a su-
bacute encephalopathy the diagnostic problem 
can be much more taxing. The disorder tends to 
occur in middle-aged males with a fl uctuating 
confusional state, which can extend over weeks, 
months and sometimes years. In the initial 
stages there may be no focal stroke-like episodes 
to suggest the diagnosis. There may be no focal 
seizures or any neurological signs for months. 
There is no disturbance of general health and 
no clinical or investigatory evidence of disease 
of other organs. Furthermore, haematological 
and immunological investigations are normal. 
The EEG can be relatively normal in the early 
stages and later simply shows the increase in 
slow wave activities characteristic of any suba-
cute encephalopathy. The cerebrospinal fl uid is 
often normal or just shows a moderately raised 
protein level. The MR brain scan can be normal 
or may show minor focal changes of a vascular 
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vestigations, or atypical Hashimoto’s encepha-
lopathy is diffi cult to know. It requires a degree 
of clinical courage to initiate and continue 
prolonged medication in such cases and it may 
be a mistake to lose one’s nerve and abandon 
corticosteroids prematurely. The duration of 
treatment remains a matter for clinical judge-
ment alone (Ghika-Schmid et al. 1996).

Degenerative disorders of the 
nervous system – dementia with 
Lewy bodies and Creutzfeldt–Jakob 
disease 
Earlier we made the important distinction 
between chronic encephalopathies leading to 
dementia in a setting of clear consciousness and 
the more rapidly evolving subacute encepha-
lopathies leading to confusion. There are, how-
ever, two disorders that violate, or at least appear 
to violate, this distinction and which present a 
not uncommon clinical dilemma: dementia 
with Lewy bodies (DLB) and the prion disorder 
Creutzfeldt–Jakob disease (CJD).

DLB is a disorder of the elderly and most 
often presents to old age psychiatrists with pro-
gressive mental decline extending over months 
and years. Those patients who fulfi l established 
criteria for DLB are unlikely to represent a seri-
ous diagnostic challenge (Box 1) (McKeith et al. 
1996). However, non-prototypical presenta-
tions are not uncommon and are more likely to 
lead to a neurological referral, especially in the 
relatively youthful. In the earlier stages of DLB, 
the parkinsonian signs of akinesia, rigidity and 
tremor may be minimal and the characteristic 
fl uctuations and variability in behaviour may 
not yet be apparent. If, in such cases, there 
are no prominent visual hallucinations and 
instead some vague and loosely held delusory 
ideas, then a diagnosis of Alzheimer’s disease is 
likely to be made. This is especially so because 
the topographical distribution of pathology in 
both Alzheimer’s disease and DLB involves the 
limbic system and posterior temporo-parietal 
lobes, leading to the same neuropsychological 
syndrome of amnesia, aphasia, visuospatial im-
pairment and apraxia. The EEG is likely to show 
increased slow wave activity in both disorders 
(although there are no periodic wave complexes 
in Alzheimer’s disease) and the appearances 
on SPECT cannot be relied on to distinguish 
between them.

The neurologist, as opposed to psychiatrist, 
is likely to be the primary focus of referral when 
a rapidly developing subacute confusional 

Box 1  Consensus criteria for the clinical 
diagnosis of dementia with Lewy bodies (DLB) 
(adapted from McKeith et al. 1996)
1 The central feature is progressive cognitive decline of 

suffi cient magnitude to interfere with social or occupa-
tional function. Prominent or persistent memory impair-
ment may not necessarily occur in the early stages but 
is usually evident with progression. Defi cits on tests of 
attention, frontal-subcortical skills and visuospatial 
ability may be especially prominent.

2 Two of the following are essential for the diagnosis of 
probable DLB; one is essential for possible DLB:
• fl uctuating cognition with pronounced variations in 

attention and alertness;
• recurrent visual hallucinations, which are typically 

well formed and detailed;
• spontaneous motor features of parkinsonism.

3 Features supportive of the diagnosis are:
• repeated falls;
• syncope;
• transient loss of consciousness;
• neuroleptic sensitivity;
• systematized delusions;
• hallucinations in other modalities.

4 A diagnosis of DLB is less likely in the presence of:
• stroke disease, evident as focal neurological signs or 

on brain imaging;
• evidence on physical examination and investigation 

of any physical illness, or other brain disorder, suf-
fi cient to account for the clinical picture

In the earlier stages of 

dementia with Lewy 

bodies, the parkinsonian 

signs of akinesia, 

rigidity and tremor may 

be minimal and the 

characteristic fl uctuations 

and variability in behaviour 

may not yet be apparent
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in conversation or in a picture naming task) 
(Doubleday et al. 2002). Confabulations and 
perseverative responses are also signifi cantly 
more common than in Alzheimer’s disease.

The new anticholinesterase inhibitors (e.g. 
rivastigmine) have for patients with DLB pro-
vided antipsychotic medication that can often 
be surprisingly successful in treating the symp-
toms of confusion, although not the inevitable 
cognitive decline.

By defi nition CJD is a ‘subacute’ spongiform 
encephalopathy but this does not necessarily 
imply that the rapid development of symptoms 
is accompanied by confusion, in the majority of 
cases this does not happen. We have classifi ed 
CJD as a dementia due to a ‘multifocal’ encepha-
lopathy (Neary & Snowden 2002) because the 
topographical distribution of pathology affects 
subcortical and cortical structures in unpredict-
able ways, unlike the cortical encephalopathies 
(e.g. Alzheimer’s disease and frontotemporal 
dementia). Although the CJD patient may have 
a relatively focal onset with occipital blindness, 
aphasia, or a frontal lobe syndrome there is rapid 
spread to other cognitive functions and the early 
and concurrent emergence of neurological signs 
of sensorimotor defi cit, ataxia, extrapyramidal 
features and myoclonus. Diagnostic criteria 
developed for sporadic CJD (Global Surveil-
lance 1998; Collie et al. 2001) (Table 6) and 
the rarer new variant CJD (Will et al. 2000; see 
also Lowman et al. 2001 for review) are helpful 
in distinguishing these two forms of subacute 
spongiform encephalopathy. In both sCJD and 
vCJD, fl uctuations in behaviour do occur, which 
may superfi cially resemble but are not those of a 
confusional state. There is no gradual variation 

state with moment to moment fl uctuations in 
behaviour, visual hallucinations and strongly 
held delusions, are the dominant features. Here 
breakdowns in language and visuospatial func-
tion refl ect cortical functional ineffi ciency due 
to a primary disorder of arousal. The presenta-
tion can sometimes be dramatic, e.g. during an 
aeroplane fl ight. Often there are no or minimal 
parkinsonian signs, but myoclonus may be very 
prominent and leads to the diagnostic possibil-
ity of CJD, although, as we shall see, for probably 
the wrong reasons. Periodic complexes on the 
EEG in DLB may also suggest CJD. Patients with 
these fl orid, subacute presentations of DLB have 
in our experience a short survival of only a few 
months, again as in CJD.

A further challenge to the neurologist is when 
DLB develops under his or her own nose in the 
neurology out-patient clinic. We believe that 
Parkinson’s disease and DLB represent a spec-
trum of Lewy body disorder pathology, extend-
ing topographically from the substantia nigra to 
the cerebral cortex. Patients with undoubted L-
dopa responsive idiopathic Parkinson’s disease, 
who superfi cially appear to have no mental 
complaints, may on careful questioning describe 
visual illusions and hallucinations of which 
their carers are unaware. Neuropsychological 
testing reveals the same qualitative breakdowns 
in performance that characterizes patients who 
fulfi l the accepted criteria for DLB, except in a 
much milder form. A distinct qualitative feature 
of DLB that distinguishes it from Alzheimer’s 
disease is the presence of intrusion errors, aris-
ing both from interference from prior tests and 
from extraneous environmental stimuli (e.g. 
the response ‘fi re exit’ produced irrelevantly 

DEFINITE

 Neurohistological appearances in the brain

 Immunocytochemical and/or Western blot confi rmed protease-resistant prion protein

 Electron microscopic demonstration of scrapie-associated fi brils

PROBABLE

 Progressive dementia and two of the following four clinical features:

  Myoclonus

  Visual or cerebellar problems

  Pyramidal or extrapyramidal features

  Akinetic mutism and typical periodic EEG changes (or 14-3-3 protein in CSF)

POSSIBLE

 Progressive dementia and duration less than 2 years and two of the four clinical features above

Table 6  Diagnostic criteria for sporadic CJD
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in level of arousal. Rather there are intermittent 
periods, lasting seconds or minutes, in which the 
patient appears ‘switched off ’ and unresponsive 
and during which there may be catatonic pos-
turing (Snowden et al. 2002). The fi nding that 
patients may later respond to a question put 
to them during a period of unresponsiveness 
attests to their general alertness, despite being 
unable to respond.

In only one very rare prion disease is a disor-
der of arousal the dominant and initial feature 
– familial and sporadic fatal insomnia (see 
Montagna et al. 2003 for review). There is failure 
to initiate and maintain sleep during the night 
and consequently day time hypersomnolence 
and drowsiness with hallucinatory, dream-like 
states and fl uctuating symptoms, both mental 
and physical (e.g. diplopia). Autonomic symp-
toms are also common early symptoms, e.g. 
excessive salivation, lacrimation, perspiration, 
impotence and later incontinence. As with other 
prion disorders there is the rapid coevolution 
of weakness, ataxia and myoclonus and fi nally 
a vegetative state of akinetic mutism. There are 
usually no periodic spike discharges typical of 
sCJD, or they occur late. Brain MR imaging in 
CJD and familial insomnia only shows atrophy 
in the later stages of a relatively prolonged ill-
ness

CONCLUSIONS
Subacute encephalopathy are both common, 
and often treatable and reversible. Therefore, it 
is an important clinical syndrome to ‘sort out’. 
This entails a good knowledge and experience of 
both general medicine and neurology, the abil-
ity to evaluate mental function at the bedside 
and in the clinic, and to interpret the fi ndings 
of neuropsychologists. It requires detailed ob-
servations of patients’ behaviour over time and 
careful history taking from carers. Diagnostic 
decisions sometimes need to be taken despite 
fl imsy, normal or non-specifi c investigation 
results. Courage to initiate and persist in treat-
ment requires both diagnostic acumen and 
strength of character.
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