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dime has a similar mechanism to feline
generalised penicillin epilepsy.

Vivid visual and auditory hallucinations
were also a feature of our patient. Uncharac-
terised hallucinations without confusion have
been previously noted with ceftazidime.6The
persistence of hallucinations for a few days
after the termination of the electro-clinical
absence status strongly suggests that the
hallucinations were not epileptic in nature
and that these two neurotoxic side-effects
have different mechanisms. The nature of the
hallucinations closely resembled those of
peduncular hallucinosis, which is usually
associated with lesions involving the deep
midline grey matter of the midbrain, hypo-
thalamus or the thalamus.78 We suggest that
ceftazidine toxicity may result in a disturb-
ance in the deep midline grey matter, causing
a transient toxic peduncular hallucinosis.

Ceftazidime is not metabolised and is
exclusively excreted by the kidney. Great care
should be exercised in giving ceftazidime to
patients with renal failure. Hallucinations
should raise the question of toxic peduncular
hallucinosis. A confusional state should be
immediately investigated with an EEG to
confirm the presence of absence status which
can then be specifically treated.

We thank Dr John Dawborn for permission to
report this case.
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Spatial delirium following a right sub-
cortical infarct with frontal deactiva-
tion

brain injury' but also as a relatively isolated
symptom after a focal lesion of the right
hemisphere. About 16 cases with a docu-
mented focal lesion have been described in
the literature.2" ' 'We present a case docu-
mented with CT, MRI and CBF study, in
which lasting spatial delirium followed a
small right subcortical infarct.
An 85 year old hypertensive right handed

man, with no previous psychiatric history,
and a former manager of an oil refinery,
developed a fronto-basal intracerebral hae-
matoma in December 1988 while on oral
anticoagulant from a myocardial infarction.
Neurological outcome was uneventful and a
control CT scan showed resolution of blood
collection. In February 1989, he was re-
admitted with a recent left hemiparesis.
Examination showed moderate predomi-
nantly brachio-facial deficit, brisk tendon
reflexes and absent Babinski's sign. A mild
left hemianopia was found with Goldman
perimetry. There was no sensory loss. The
patient was alert but mildly anosognosic for
his left sided weakness. He was oriented to
time, place and persons; language and mem-
ory were unimpaired. However, although he
acknowledged that he was in hospital, he
expressed a strong belief that he was in
Belgium (rather than France). Blood pres-
sure was 140/80, heart auscultation was
normal with sinus rhythm and no cervical
bruit was heard. Weakness resolved subtotally
within a week and the patient was discharged
home. He was seen two months later because
of paranoid delusions about his spatial loca-

tion. While at home in Lyon, he was con-
vinced that he was actually in another city
which varied from day to day, but was mainly
in Europe.
Thus he thought he was in Prague one day,

in Brussels on another, in Denmark, or in
Morocco. According to the patient's state-
ment, these locations were stages on a man-

datory tour planned for his rehabilitation.
Each morning, he prepared to leave which
resulted in a distressing effect on his family.
In the different places, the patient was in
familiar surroundings. The patient could
describe the scenes very precisely, but he was
not embarrassed though he could offer no

explanation for them. Duplication or triplica-
tion of places occurred. The theme of the
delusions were remarkably similar, and
attempts at rationalisation failed to persuade
him to the contrary.

His daily behaviour was normal except for
this spatial disorder. Mental status was

remarkably preserved in a clinical setting.
Temporospatial orientation was normal.
Speech was fluent and coherent. Immediate
span was 6 for digits and 5 for spatial
locations. WAIS scoring was in the high range
(119), with verbal IQ (122) and performance
IQ (1 1 1). Free drawing or copying of a cube
was performed well. There was no visual
agnosia, especially for faces and places, no
loss of visual imagery, and no left hemispatial
neglect. He was able to place main towns on
a map of France easily. Environmental ori-
entation was perfect. However, visuo-con-
structive abilities and spatial organisation

Reduplicative paramnesia,' environmental
reduplication,2 disorientation for place,3 and
spatial delirium4 are terms designating a
peculiar organic syndrome of delusional
belief for a patient to be "relocated" in a
place different from the actual one. This
syndrome may be observed during recovery
from confusional states after severe traumatic

Figure I CT scan before (top) and after (bottom) onset of spatial delirium. The left frontal
haematoma seen initially cleared and a right subcortical infarct appeared secondarily.
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were altered in several tests, such as in Kohs'
cubes, in object assembly, and in the Hooper
visual organisation test (9/30; age-adjusted
mean = 25).
Memory was evaluated with modified

Whiteley and Signoret's test. Verbal memory
was spared; visual memory showed only a
significant deficit for associative learning
(patient's score = 1; mean score of age
and education-matched controls = 10-2,
SD = 1-8) and for short-term recall of a
complex geometrical figure (patient's score
= 3; score for controls = 8-4, SD =
1-6). Dichotic listening revealed a total left
ear deficit for verbal material. CT scan
showed a small subcortical ischaemic lesion
in the right hemisphere, located in the corona
radiata and extending to the retrolenticular
part of the internal capsule (fig 1). According
to Damasio'4 locus of the lesion was con-
sistent with a limited infarct in the territory of
the anterior choroidal artery. This lesion was
thought to be correlated to the recent clinical
event, as it was not visible on the CT scan
performed in December 1988. MRI (0 5 T)
in T2-weighted sequences showed that this
lesion was associated to leukoaraiosis. Tomo-
graphic CBF examinations were performed
with the 99mTc HM-PAO method and with
a double-headed gamma camera (Rota cam-
era Siemens and Micro Delta calculator). A
dose of 15 mCi was administered twice, at
rest and during verbal activation of spatial
delirium. Transverse slices of 25 mm thick-
ness were obtained in the orbito-meatal axis.
Focal blood flows were evaluated semi-quan-
titatively in predetermined regions of inter-
est. Parameters were identical in the two
sessions. An average of 30% decrease ofCBF
was observed in the frontal relative to the
occipital regions. Hypoperfusion was pre-
dominant in the right frontal and parietal
cortex by 10 to 15% relative to the left
homologous regions (fig 2). No significant
variation between the two test conditions was
noted. The patient was placed on halo-
peridol, 1-5 mg day, in May 1989.
Two months later, delusions had ceased

and the patient's behaviour had improved. As
haloperidol was increased to 3 mg per day, he
remained symptom-free. In September, car-
diac insufficiency led to withdrawal of
haloperidol. This was followed by recurrence
of the delusions. Reintroduction of halo-
peridol led again to relief of the delusions.
The patient died four months later from
acute cardiac failure. Necropsy was not
performed.

This patient showed a spatial delirium

following a limited right subcortical infarct.
The term "delirium" is appropriate as the
discourse was abundant, invariant and coher-
ent, although erroneous for spatial matter,
and not influenced by environmental reality
or interlocutors. Themes were characterised
by relocation of his home in various cities he
used to travel to in the past, and in duplica-
tion of places. Reduplications of familiar
places represent the framework of all the
previous cases. The remarkable response to
neuroleptics, as documented in two previous
cases,7 "5 provides support to the term
delirium.
Our case displayed only minimal neuro-

behavioural abnormalities. Intellectual func-
tioning was in the high range, and only mild
impairment of visuo-spatial abilities was
revealed by psychometric evaluation. This
contrasts with most of the previous cases, in
which topographical disorientation, map dis-
orientation, constructive apraxia, left hemi-
spatial neglect and/or visual memory defect
are often present.23 Similarly, our patient did
not show any other psychiatric-like symp-
toms known to occur after right hemisphere
lesions.6

Spatial delirium is a symptom of poor
localising value in the right hemisphere, as it
has been described after relatively large
parietal,2 3temporal7 12 frontal2 9 13 and tha-
lamic" "' injury. Our case is unusual because
spatial delirium followed a small subcortical
infarct two months after a left frontal haema-
toma. CT scan done after the second vas-
cular event provided demonstration of a
temporal relationship between the subcor-
tical infarct and spatial delirium. However,
the frontal haematoma, although neurobeha-
viourally asymptomatic, might have consti-
tuted a predisposing condition. Arguably,
spatial delirium needs a right hemisphere

'7pathology combined to a bifrontal lesion or
diffuse cortical atrophy.'8
Our case provides the first illustration of a

spatial delirium after a small infarct limited
to the subcortical white matter. The right
fronto-parietal cortex hypoperfusion shown
in CBF study with HM-PAO was probably a
consequence of an ipsilateral hemisphere
diaschisis.'9-2' The additional left frontal
hypoperfusion probably resulted from the
previous haematoma. Thus based on the
CBF study, our case exhibited both an
"organic" left hypofrontality and a "func-
tional" right hypofrontality from a dyscon-
necting effect of the subcortical lesion. In the
only other report of CBF study in spatial
delirium,'2 a right frontal deactivation was

Figure 2 CBF study with 99m Tc HM-PAO method. Left: resting condition; middle: resting
condition with delineation of the regions of interest; right: verbal activation. In the 2 conditions,
hypoperfusion is seen in the right fronto-parietal cortex (right hemisphere is on the left side of the
picture). A left frontal hypoperfusion is also present, compared with the occipital lobe activity.

found after a large cortical Sylvian infarct.
From these limited studies, one can antici-
pate that a common denominator for all
lesions resulting in spatial delirium is a right
fronto-parietal cortical deactivation, prob-
ably more marked in the prefrontal cortex.
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