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Two patients with bilateral thalamo-mesencephalic infarct in the paramedian 
territory developed vertical gaze dysfunction and marked behavioural 
changes, in the absence of significant motor inability and formal 
neuropsychological impairment. While they were physically and emotionally 
active before stroke, they became apathetic, aspontaneous, indifferent, 
and seemed to have lost motor and affectic drive, as well as the need 
itself for any psychic activity. However, this mental and motor inertia 
was reversible when the patients were repeatedly stimulated by another 
person. This need for constant external programming, together with a 
lack of emotional reactivity, made the patients resemble robots. CT and 
MRI suggested involvement of the dorsomedial and midline nuclei of the 
thalamus, and SPECT showed remote frontomesial hypoperfusion. A dis- 
turbance of the striatal-ventral pallidal-thalamic-frontomesial limbic loop 
is suggested by previous reports of a similar “loss of psychic self-activation”, 
“pure psychic akinesia”, or ”athymhormia” with bipallidal, bistriatal, or 

I subco&cal bifrontal lesions. 

The neurobehavioural changes due to bilateral 
lesions of the thalamus usually include memory dys- 
function, and, in severe cases, a picture known as 
“thalamic dementia” may develop (1-4), in which 
amnesia, speech disturbances, confusional state and 
complex motor abnormalities may be associated 
with some degree of apathy, flattened affect and 
decreased motivation (5). We have studied two 
patients with bithalamic infarction, who had no 
amnesia, aphasia, apraxia or agnosia, but with emo- 
tional indifference and selective impairment of spon- 
taneous acting, which could readily be reversed 
under external stimulations by another person. This 
behavioural syndrome seems similar to the “loss of 
psychic self-activation” reported in patients with 
bilateral lesions of the globus pallidus, striatum, and 
frontal lobe white matter (6-10). 

Case reports 

Patient # 1. A 6 l-year old clerk with known atrial 
fibrillation was admitted because of “confusion” and 
left palpebral ptosis. On admission, the patient was 
reported to be disorientated in time, without somno- 
lence. He had a left palpebral ptosis, adduction 
paresis in the left eye, and combined up- and down- 
gaze palsy. The remainder of neurologic examination 
was unremarkable, except for slight dysmetria and 
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hypermetria in .---e four limbs. Blood pressure was 
130/80 mm Hg. CT the same day was normal, but, 
four days later, thin (3 mm) CT sections with con- 
trast showed a subacute bilateral thalamo-mes- 
encephalic infarct in the paramedian territory (4, 11, 
12) (Fig. 1); at the thalamic level, the midline nuclei, 
the posterior part of the dorsomedial nucleus and the 
ventro-oralis part of the ventral lateral nucleus were 
involved bilaterally, as well as the inner part of the 
intralaminar nuclei on the left side (13, 14). SPECT 
(HM-PA0 10 mCi, with a dual head ROTA camera 
at 6 O steps of 30“ each) 20 days after stroke showed 
marked hypoperfusion (50% compared with parietal 
and temporal lobes) in the frontal and diencephalic 
structures bilaterally; in the frontal lobes, the reduc- 
tion in perfusion was maximal in the posterior para- 
sagittal areas (Fig. 2). ECG showed atrial fibrillation 
and an old anterior infarct. Bidimensional echo- 
cardiography showed an anterolateral aneurysm and 
thrombus. 

The most striking changes involved the patient’s 
behaviour. According to his family, he had become 
“passive” and had lost any emotional concern. He 
was somnolent and was orientated in time and place 
(from Day 2), but remained apathetic and did not 
speak spontaneously. He moved very little unless 
asked to do so, only to go to the bathroom three or 
four times a day. He would sit down at the table to 
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eat only when asked by the nurses or family and 
would stop eating after a few seconds unless repeat- 
edly stimulated. During the day, he would stay in bed 
or in an armchair unless asked to go for a walk. He 
did not react to unusual situations in his room, such 
as Grand Mal seizures in another patient. He did not 
read the newspapers and did not watch the tele- 
vision. This behaviour contrasted with preserved 
motor and speech abilities when he was directly 
stimulated by another person: with constant acti- 
vation, he was able to move and walk normally, he 
could play cards, answer questions, and read a test 
and comment on it thereafter; however, these activi- 
ties would stop immediately if the external stimula- 
tion disappeared. He did not show imitation and 

utilization behaviour (1 9, and could inhibit socially 
inadequate acts, even when asked to perfom them 
by an examiner (shouting in the room, undressing 
during daytime); however, he did not react emo- 
tionally to such orders. Also, he showed no emo- 
tional concern to his illness, though he did not 
deny it, and he remained indifferent when he had 
visitors or received d t s .  He did not smile, laugh or 
cry. He never mentioned his previous activities and, 
when asked about his job, he answered he had no 
project to go back to work. When asked about his 
private thoughts, he just said “that’s all right”, “I 
think of nothing”, “I don’t want anything”. Because 
his motor and mental abilities seemed normal when 
stimulated by another person, his family and friends 
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Fig. 1. Patient 1.  Contrast CT thin (3 mm) slices from upper midbrain to thalamus (A to E) show bilateral infarction in the paramedian 
territory. 

wondered whether he was really ill or was inactive on 
purpose, to annoy them. They complained he had 
become “a larva”. 

Formal neuropsychological examination using a 
standard battery of tests (16) was performed 3, 10, 
25 and 60 days after stroke, including naming (17), 
repetition (16), comprehension (IS), writing (16), 
reading (16), facial recognition (19), visuospatial 
recognition (20,2 l), topographic orientation on 
maps (16), drawing (16), copy of the Rey-Osterrieth 
figure (22), which were normal. No memory dys- 
function was found: the patient could evoke remote 
and recent events of his past, visual [ Corsi’s block 
tapping (23,24)] and verbal [Hebb’s recurring digits 
(24)] learning, delayed reproduction of the Rey- 
Osterrieth figure (22) showed normal results for age. 
Only minor disturbances were found on “frontal lobe 
tests” (inhibition of automatic responses during con- 
actual tasks): slight slowing on Stroop test (25) 
(1’ 10” ; no mistake; 4 self-corrections), but no mis- 
take or perseveration on Luria’ conflicting tasks, 
sequential rhythms and sequential geometrical 
figures (26). His symbolic understanding of proverbs 
was preserved. The patient could cross out 20 lines 
distributed evenly on a sheet of paper; with no left- 
or right-side preference. 

The patient was discharged unchanged two 
months after stroke to a chronic care institution, 
because his family could not cope with his behav- 
ioural disturbances, though they recognized that his 
intellect was spared. 

Patient # 2 .  A 64-year-old housewife was in good 
health until she was admitted to hospital after she 

lost consciousness for 5 min and subsequently 
complained that she was unable to look downwards. 
On admission 2 h later, her state of consciousness 
was normal, and detailed examination showed no 
abnormality, except a slight (10.) upward deviation 
of the eyes, with complete downgaze palsy. Blood 
pressure was 140/90 mm Hg. CT with and without 
contrast was normal the same day, but 9 days later, 
thin (3 mm) MRI sections with gadolinium enhance- 
ment showed a bilateral thalamo-mesencephalic 
infarct in the paramedian territory (Fig. 3); in the 
thalamus, the midline nuclei and the dorsomedial 
nucleus were involved on both sides (13, 14). 
SPECT (same technique as for Patient 1) 16 days 
stroke showed decreased perfusion (40 % compared 
with parietal and temporal lobes) in the frontal and 
diencephalic regions; in the frontal lobe, the hypo- 
perfusion predominated in the postero-mesial region 
(Fig. 4). ECG monitoring showed paroxysmal bursts 
of atrial fibrillation. 

According to her family, the patient’s mood had 
changed completely after her stroke. Previously, she 
was active, she liked jokes, and enjoyed being with 
her grandchildren, but she had become indifferent, 
did not manifest emotions and did not laugh any- 
more. Though she was not sleepy, she would stay in 
bed for the whole morning, unless the nurse would 
come and ask her to get up and wash herself. She 
spoke very little spontaneously and did not join con- 
versations with other patients, except to answer 
questions. She did not seem to be interested in 
anything and did not enjoy or criticize the meals, 
though she used to be an expert cook. Unless stimu- 
lated by the staff or her family, she did not do 
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Fig. 3. Patient 2. MRI thin (3 mm) sections with gadolinium enhancement show bilateral thdamic infarct (A, B) in the paramedian 
territory. 

Fig. 4. Patient 2. SPECT 16 days after stroke (HM-PA0 m Ci, transverse slices obtained 10 min after injection in a plan parallel to 
the orbitomeatal line). Transverse views 4 cm above the orbitomeatal line show bifrontal hypoperfusion predominating in the posterior 
mesial region (40% decrease compared with temporo-parietal regions). 
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aqthing spontaneously, except sitting in front of the 
television for hours, going to the bathroom, and 
browsing among magazines, but without apparent 
curiosity. She remembered perfectly what she had 
seen on television or in the magazines, but without 
expressing any particular interest in any item. She 
did not have any projects for the future and did not 
report personal thoughts. This passive behaviour 
contrasted with her ability to perform usual daily 
activities when stimulated and ordered by another 
person. She could sew, knit, play dominoes and go 
shopping when assisted by her daughter, who had to 
tell her what to do next. However, she did not show 
imitation and utilization behaviour (19,  and even 
after a rather automatic activity (like knitting), she 
showed no perseverations. 

Neuropsychological examination (16) was done 2 
and 17 days after stroke. The patient was not dis- 
orientated or distracted, but tended to stop doing the 
tests unless constantly stimulated. With such help, 
she collaborated well with the examiner. Naming 
(17), repetition (16), comprehension (18), reading 
(16), writing (16), Poppelreuter (20), and recognition 
of objects and faces (16, 19) were normal. Verbal (15 
words of Rey (22): total of 55: 9-10-10-12-14) and 
visual (15 signs (16): total of 60: 10-10-12-14-14) 
learning was unimpaired. She made no mistake but 
some self-corrected perseverations on Luria’s con- 
flicting tasks (26) and, on Stroop’s test (25), naming 
was slightly slowed (1’04”; no mistake; 5 self- 
corrections). On Wisconsin card sorting test (27), 
she found 4 clues out of 6. 

The patient was discharged 3 weeks after stroke to 
her daughter’s home. On follow-up phone calls 2 and 
4 months later, the daughter reported that the apathy 
and indifference had slightly improved, but that the 
patient still needed external stimulations to accom- 
plish her daily activities. Under this condition, the 
patient was able to help cleaning the house and to 
cook; she did not seem, however, to have feelings of 
happiness or sadness. 

Discussion 

Both our patients showed striking behavioural 
changes as the main feature of bilateral paramedian 
thalamo-mesencephalic infarct. While they were 
reported to be active people who enjoyed life before 
their stroke, they became apathetic and indifferent, 
and they lost the drive for acting and speaking spon- 
taneously. They seemed to have lost not only the 
willingness to search for satisfactions, but also the 
very need for mental and affective activities. This 
severe impairment of psychic and motor spontaneity 
contrasted with sparing of neuropsychological and 
motor abilities when tested with external stimu- 
lations. Actually, our patients behaved as if their 

primary disturbance was the loss of ability to activate 
their own psychism and motricity. When somebody 
else made up for this loss by asking or ordering what 
to do, the patients could then act nearly normally. 

This “psychic akinesia” (28) or “loss of psychic 
self-activation” (6) or “athymhormia” (10) was 
previously reported in patients with toxic bilateral 
subcortical lesions predominating in the globus pal- 
lidus (7, 8) or putamen (6, 10). In addition, most of 
their patients showed a compulsive-like, pseudo- 
obsessional, activity (arithmomania, vocalization, 
stereotyped mental activity) which was lacking in our 
patients. 

In many ways, the apathy and indifference is 
reminiscent of the “pseudo-retarded” form of the 
frontal lobe syndrome (29), though our patients 
showed only minimal dysfunction on “frontal lobe 
tests”. This sparing can occur in bilateral frontal 
damage (9, 30). Patient EVR (30) had bilateral 
orbito-mesial damage, a normal measurable intelli- 
gence, but he was unable to use planned or learned 
programs for his daily living. For that reason, he was 
considered a malingerer for a long time, and the same 
thing happened to some extent to our first patient. It 
is interesting to emphasize that, in our two patients, 
SPECT showed marked bilateral mesial frontal 
hypoperfusion, though none had a frontal lesion on 
CT or MRI. 

In our patients, the only visible lesions were in the 
paramedian thalamus and upper midbrain, involving 
the dorsomedial nucleus and midline nuclei bilat- 
erally, and in Patient 1 a small part of the intra- 
laminar nuclei (left side) and of the ventral lateral 
nucleus (both sides). In reported cases with bilateral 
paramedian thalamic infarcts, several 
neuropsychological disturbances may be present 
(31-48), in relation to involvement of the dorso- 
medial nucleus (dysphasia, amnesia) (4, 49-5 l), 
mamillo-thalamic tract (amnesia) (3), intralaminar 
nuclei (confusion, hemineglect) (3,45,52), or ventral 
lateral nucleus (hemineglect) (53), possibly with sub- 
sequent deactivation of some cortical areas (54-58). 
In larger bithalamic infarcts, akinetic mutism may 
occur (45, 59, 60). Apathy, unconcern, poor moti- 
vation and flat affect have been reported in patients 
with “thalamic dementia” (3-5), but they were only 
part of a more complex dysfunction. To our knowl- 
edge, they have not been reported in isolation. 

In patients with bilateral lesions of the globus pal- 
lidus and striatum, the authors hypothetized a dis- 
ruption of the limbic loop of the striato-pallidal com- 
plex (61). In this loop, the ventral striatum projects 
to the ventral pallidum, which projects to the dorso- 
medial nucleus of the thalamus, which projects to the 
posterior orbital cortex and mesial frontal cortex 
rostral to area 32, which projects to the anterior 
cingular gyrus, which projects back to the ventral 
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striatum. It is conceivable that bilateral disruption of 
this loop at different levels may lead to a similar 
clinical picture. 

In our patients, the core of the thalamic infarct 
was in the dorsomedial and midline nuclei, yet none 
had the features of thalamic amnesia or thalamic 
dementia, which have often been related to bilateral 
involvement of the dorsomedial nucleus (36,62,63). 
However, the issue of topographic correlates of 
thalamic amnesia is still debated (64), and some 
patients with amnesia but no or little damage to the 
dorsomedial nucleus have been reported (3,65). In 
fact, it is possible that partial damage to the dorso- 
medial nucleus may have markedly different clinical 
effects, according to the lesion site, because this 
nucleus contains several nuclear subgroups involved 
in different circuits. The magnocellular part forms 
the medial third of the nucleus, while the parvo- 
cellular part and the multiformis part form the lateral 
two-thirds of the nucleus and extend more caudally 
(66). The “memory loop” of the dorsomedial nucleus 
may involve its magnocellular part, which receives 
projections from the amygdaloid nucleus and proj- 
ects to the precommissural hippocampus; on the 
other hand, non-magnocellular parts of the nucleus 
seem to be involved in the limbic loop of the striato- 
pallidal complex (61), and their damage may thus 
lead to loss of psychic self-activation without 
amnesia. Our findings of fronto-mesial hypoperfu- 
sion support the hypothesis of a thalamic-fron- 
tomesial dysfunction as a dynamic correlate. 

Our study highlights the development of severe 
behavioural dysfunction from limited and selective 
involvement of subcortical structures. Loss of psy- 
chic self-activation should be added to other syn- 
dromes from bithalamic lesions such as isolated 
amnesia (32, 34), akinetic mutism (45, 59, 60), or 
“thalamic dementia” (1, 2). 
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