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Is There a Syndrome of Tuberothalamic Artery Infarction?
A Case Report and Critical Review*

Anne D. Ebert, Beate VinZ, Michael Gértlef, Claus-W. Wallesch and Manfred Herrmarin
1Division of Neuropsychology and Behavioral Neurolog@linic of Diagnostical Radiology, antClinic of
Neurology, Otto-von-Guericke-University Magdeburg

ABSTRACT

Short-term post-acute neuropsychological, neurological, and neuroradiological test results and a 16-month
follow-up of a 65-year-old patient with a right hemisphere ischemic lesion in the tuberothalamic area of
vascular supply are reported. During a 6-week period of examinations the originally left- but trained right-
handed patient exhibited fluctuating neuropsychological disorders including aphasia, visuo-perceptive and
visuoconstructive disorders, and memory and attention deficits. In the follow-up examination the patient
exhibited no aphasia and significant improvements in most neuropsychological tasks. Based on three-
dimensional reconstruction of MRI, lesion topography and involvement of thalamic nuclei were estab-
lished. We discuss the neuropsychological and neurological symptoms of the present case against the
background of the ‘syndrome of unilateral tuberothalamic artery territory infarction’ proposed by Bo-
gousslavsky and coworkers (1986) and the neuropsychological literature on unilateral ischemic ante-
rior/anterolateral thalamic infarction.

The availability of computerized tomography ferentiate lesion anatomy and thus to relate neu-
(CT) and magnetic resonance imaging (MRI) rological and neuropsychological deficits to tha-
data has allowed for systematic single case andamic nuclei and groups of nuclei (Graff-Rad-
small group investigations of neuropsychologi- ford et al., 1985). On the basis of three of their
cal deficits resulting from thalamic lesions. own cases and another five from the literature,
Some investigators have suggested a lateraBogousslavsky et al. (1986) described a ‘unilat-
lisation of cognitive functions at the level of the eral tuberothalamic syndrome’ that could be dif-
thalamus (Clarke et al., 1994; Graff-Radford, ferentiated neurologically and neuropsycholo-
Damasio, Yamada, Eslinger, & Damasio, 1985;gically (Barth, Bogousslavsky, & Caplan, 1995)
Graff-Radford, Eslinger, Damasio, & Yamada, from other thalamic lesions. A differentiation of
1984). Other studies have reported that circumtuberothalamic artery (TTA) infarctions from
scribed thalamic lesions were related to lan-infarctions in the territories of other vessels of
guage disorders (Démonet et al., 1992; Wal-thalamic vascular supply was considered justi-
lesch, Johannsen-Horbach, Bartels, & Herr-fied, because (1) in contrastto posterolateral and
mann, 1997; Wallesch & Papagno, 1988; for aparamedian thalamic lesions, patients with le-
critical review compare Nadeau & Crosson, sions inthe area of supply of the tuberothalamic
1997) and amnesia (von Cramon, Hebel, &artery (TTA, also called polar or anterior inter-
Schuri, 1985). Increased resolution of the CTnal optic artery or premamilary pedicle (Barth,
and MRI has allowed researchers to further dif-Bogousslavsky, & Caplan, 1995)) exhibit no
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marked disorders of consciousness or attentionWord finding difficulties, dysarthria, and right
no vertical gaze paresis or other oculomotor def-brady- and dysdiadochokinesia were noted.
icits and only mild contralateral motor and sen- Symptoms and severity of aphasia fluctuated
sory impairment; and (2) the TTA is the only markedly over the first 2 weeks of examination.
thalamic supply that is partially perfused from  Fundoscopy revealed occlusion of the right
the anterior circulation so that carotid pathology central artery. Transesophageal echocardiogra-
may affect the TTA area. phy produced no evidence for a cardiac source
Neuropsychologically, lesions of the right TTA of embolism. EEG showed a normairhythm
have been found to be associated with contralatwith right parieto-occipital slowing and ampli-
eral visual neglect, nonverbal/visual memorytude reduction.
deficits, and visuo-constructive disorders. With
lesions on the left, aphasia and verbal as well adNeurovascular Investigations
nonverbal memory deficits were reported in ad-Extracranial color-coded duplex sonography
dition (see Table 1). performed 10 hr after the occurrence of the first
We describe a patient with a thalamic lesion symptoms showed an adherent thrombus in the
in the area of supply of the right TTA. He was right carotid bifurcation, resulting in a 60% di-
extensively investigated neuropsychologicallyameter reduction of the internal carotid artery
and neuroradiologically during a 6-week period (ICA). Duplex revealed a normal ICA distally to
following symptom onset and 16 months later. the thrombus, where systolic peaks of 0.5 kHz
Findings were related with the literature with were detected by Doppler sonography. No flow
special consideration as to whether symptomssignal could be obtained from the ipsilateral su-
found in TTA lesions constitute a nosological pratrochlear artery. Otherwise, the extracranial
syndrome. arteries were normal. Subsequent transcranial
color-coded duplex sonography showed collat-
eral flow through the anterior communicating
CASE REPORT (ACoA) and the Al-segment of the right ante-
rior cerebral artery (ACA). Transient digital
EA was a 65-year-old male with 8 years of for- compression of the left common carotid artery
mal education who had worked as a hairdresseduring transtemporal insonation revealed a flow
in the former German Democratic Republic. He reduction in the middle (MCA), posterior cere-
retired from business after the German reunifi-bral (PCA), and posterior communicating artery
cation in 1990. In July 1997 he was admitted to (PCoA) of the right hemisphere. No compres-
the Magdeburg Stroke Unit after a brief history sion effect was obtained at the left PCA. These
of 6-hr duration starting with blurred vision on findings suggested an occlusion of the right
the right eye, aright parietal headache extendingCA, located in the siphon and obstructing the
to the right side of the neck, and ‘slurred origin of the ophthalmic artery, probably due to
speech’. Diabetes had been diagnosed 10 yearsardiac or extracranial thromboembolism. Atthe
earlier and was managed dietetically. Absolutetime of the investigation, sonography confirmed
arrhythmia had been present intermittently for atthe presence of collateral flow from the left ICA
least 5 years. There was no history of high bloodthrough the ACoA and retrograde ACA to the
pressure or cerebrovascular disease. EA had noght MCA as well as to the right PCA via retro-
history of learning disability, previous neuro- grade distal ICA (C1/2-segment) and PCoA.
psychological or psychiatric disorders, or drug Doppler CO-test performed at the right MCA
or alcohol abuse. was normal, indicating sufficient left to right
At admission, the patient was fully awake and collateralisation. Sonographicfindingsindicated
cooperative. Neurological examination revealedthat prior to the siphon occlusion, right PCoA
impaired vision on the right eye, a quadrantan-and PCA brain regions had been supplied mainly
opia to the lower left, right miosis and ptosis, by the ipsilateral ICA.
and a mild left facial paresis of central type.
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Neuroradiological Investigations lems with concentration and speaking, as well as
A first CT scan was performed 1 hr after admis- slowness of speech and thought. Memory im-
sion (8 hr post symptom onset). It revealed apairments were denied.

demarcated hypodensity of about 10 mm diame- During assessment, EA was cooperative and
ter caudally to the left posterior horn (see Fig. motivated. He appeared psychomotorically slow
1c). There was minimal narrowing of sulciin the and was exhausted after 70 min. Despite fluctu-
right posterior parietal and occipital regions. ating aphasic symptoms, comprehension of in-
Magnetic Resonance Imaging (MRI) 4 days af- structions could be secured. Case history, behav-
ter admission showed an oval T2-hyperintensdoral assessment and structured psychiatric ex-
formation in the right thalamus that extended ploration (SKID; Wittchen, Zaudig, Schramm et
caudally into the mammillary body and cranially al., 1990) gave no indication of past or present
into the cella media (Fig. 1). Tc-99m-ECD psychopathology. Medication (heparin and the
SPECT 2 weeks post onset demonstrated a focalalcium channel blocker verapamil) was consid-
region of decreased tracer uptake in projectionered not to affect neuropsychological perfor-
upon the right thalamus. Otherwise, the tracermance.

uptake was homogeneous and symmetrical. EA described himself as left-handed. In
school, he was forced to write and draw with the
Lesion analysis right hand. The Oldfield (Oldfield, 1971) index

In a paramedian sagittal slice of 3D-Flash MRI of handedness was —0.13 (ambidextrous). Onthe
(TR = 30ms, TE = 6ms; SL = 1mm; 1,5T Sie- basis of the information subtest of the Wechsler
mens Magnetom Vision) performed at day 20,Adult Intelligence Scale-Revised (WAIS-R;
the anterior (AC) and posterior commissure Wechsler, 1981), premorbid intellectual level
(PC) were identified. Images were recon-was estimated to be average.

structed in 1 mm cuts parallel to the AC-PC

transversal plane. AC-PC parallel cuts at —0.9 Language functions

2.7, 6.3, and 13.2 mm were superimposed onAt admission, dysarthria and word finding diffi-
the corresponding cuts from the atlas of vanculties had been noted. At the first assessment,
Buren and Borke (1972). Figure 2 shows theEA complained of articulatory problems and
lesion in projection upon the van Buren and slow speech.

Borke templates (nomenclature of thalamic nu- Spontaneous speech was mildly dysarthric
clei according to van Buren and Borke). The and contained marked word finding difficulties
superimposition reveals that the lesion involvedwith approximations, semantic and phonemic
only the anterolateral nuclei (lateropolaris, paraphasia, and neologisms. At day 13, EA pro-
fasciculosus, ventrooralis externus and internusduced 5 errors (age-corrected) on the Token
ventral parts of reticularis) and caudally parts of Test (Huber, Poeck, Weniger, & Willmes,
the internal capsule. The mamillo-thalamic tract1983), which corresponds to mild aphasia. In
was affected along its entire intrathalamic writing to dictation, EA exhibited deficits in
course. The anterior nuclei, which are suppliedphoneme — grapheme conversion, and substitu-
by small chorioidal branches from the lateral tions and elisions of letters.

ventricles, as well as the medial and intra- A complete Aachen Aphasia Test (AAT;
laminar nuclei, which are fed from paramedian Huber, Poeck, Weniger, & Willmes, 1983) was

vessels, were spared. performed 4 weeks post onset. EA was mildly
impaired on most subtests, mostly marked in
Neuropsychological Investigations naming (percentile rank (PR) = 72) and compre-
hension (PR =62). Computerized discrimination
Postacute stage analysis (ALLOC) classified EA's aphasia as

EA was systematically assessed at days 6, 7, 1Ganomic. The syndrome classification of this ap-
11,12, 13, 25, and 26 post onset. He complainegroach is based on a nonparametric discriminant
about diminished vision on the right eye, prob- analysis using kernel density estimation (Gelpke
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Fig. 1. Transversal (a-c) and sagittal (d) T2 weighted MRI of the right thalamic and left dorsal periventricular
lesions.

& Habbema, 1981). The patient is assigned to avithout any obvious influence of medication,
syndrome only if the a posteriori probability is daytime, or mood.

no less than 70 percent. During the 4 weeks in

which EA was examined, there was a markedVisuospatial and constructional performance
fluctuation of aphasic symptoms and severityVisual field mapping demonstrated left lower
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Fig. 2.

Superimposition of the reconstructed MRI-data of the thalamic lesion upon horizontal sections based
on van Buren & Borke (1972). AC = anterior commissure; Ad = N. anterodorsalis; Apr = N.
anteroprincipalis; Cd = N. caudatus; Cemc = N. centralis magnocellularis; Cepc = N. centralis
parvocellularis; Co = N. commisurales; Dc = N. dorsocaudalis; Do = N. dorsooralis; Dsf = N. dorsalis
superficialis; Edy = N. endymalis; F = Fornix; Fa = N. fasciculosus; Gmpc = Corpus geniculatum
mediale parvocellularis; HI = N. habenularis lateralis; Hm = N. habenularis medialis; IML = internal
medullary lamina; Li = N. limitans; Lpo = N. lateropolaris! = N. medialis (=dorsomedialis); PC =
posterior commissure; Pf = N. parafascicularis; Pl = Pallidum laterale; Pm = pallidum mediale; Pma =
N. paramedianus anterior; Pmp = N. paramedianus posterior; Pt = N. parataenialis; Pul = N. pulvinaris
lateralis; Pum = N. pulvinaris medialis; Puo = N. pulvinaris oralis; Put = Putamen; R = N. reticularis;
TM = Tractus Meynerti; TMTh = Tractus mamillo-thalamicus; Vce = N. ventrocaudalis externus; Vci

= N. ventrocaudalis internus; Vcpc = N. ventrocaudalis parvocellularis; Vim = N. ventrointermedius;
Voe= N. ventrooralis externus; Voi = N. ventrooralis internus.
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gquadrant amblyopia. Two weeks after infarction and recall were markedly impaired (CVLT inter-
onset we found significantly decelerated reac-mediate delayed recattscore = —3.0, with se-
tion times in the left lower quadrant but no mantic cuesz = —4.7, 4 confabulations and 1
gquadranthemianopia in finger perimetric exami-intrusion; late delayed recalt & —3.7), 2 con-
nations. fabulations and 1 intrusion, with semantic cues
Observation of behavior indicated a fluctuat- z=—4.4, 7 confabulations and 1 intrusion). Part
ing left visual hemineglect with collisions, lack of this effect must be related to impaired encod-
of exploration, and lack of eye movements to theing as shown above.
left. Simultaneous visual stimulation revealed a Deficits could only be demonstrated for an-
left-sided extinction phenomenon. Line bisec-terograde memory. We found no evidence for
tion was performed repeatedly and gave no evi+tetrograde episodic or semantic memory impair-
dence for systematic deviations in the horizontalment.
or vertical. Line cancellation was also normal.
Drawing and copying revealed some degree ofExecutive functionsandattentional performance
neglect to the left and marked visuoconstructiveEA exhibited a markedly reduced attention ca-
impairment (see Fig. 3). EA's performance on pacity. He could not comply with a dual-task
the WAIS-R Block Design subtest was signifi- condition (subtest divided attention from the
cantly impaired. On both day 13 and day 25, EA Testbattery for Attentional Performance (TAP;
could complete only one design. He was neitherZimmermann & Fimm, 1992). Simple reaction
able to analyze the presented pattern nor identifgimes were slowed (subtest alertness from TAP,
single elements within the pattern. median reaction time = 303.5 ms, PR = 18). He
Visuoperceptive and visuognostic functions gained from cues (cued reaction times, subtest
were normal (figure-ground discrimination, de- alertness from TAP: median reaction time = 277
tection of fragmented (Street) and superimposedns, PR = 27, phasic alertness PR = 69). The
(Poppelreuter) figures, recognition of faces fromability to shift strategies was markedly reduced
photographs, reading an analogue clock). Wher{subtest reactive flexibility from TAP: 20 errors,
stimuli contained both global and local features,PR = 4, median reaction time = 3341 ms, PR <
EA consistently recognized only local features. 1), as was the ability to suppress inadequate re-
actions (subtest Go/NoGo from TAP: median
Learning and memory reaction time = 670 ms, PR < 1, 4 errors, PR <
Assessment demonstrated deficits of workingl6). Luria’s repetitive patterns and action se-
and short-term memory and impaired encodingquences revealed diminished control, perseve-
of both verbal and figural material. Digit and rations, stereotyped reactions, and impaired
visual span scores were below normal (Digit planning (Fig. 3).
Span forward PR = 14, backward PR =5, Visual Spontaneous flexibility was below normal
span forward PR = 3, backward PR = 21; from both in the verbal and figural domain (S-word
Wechsler Memory Scale-Revised (WMS-R); task; Regard, 1991; Regard, Strauss, & Knapp,
Wechsler, 1987). The learning curves in the Cal-1982): 4 words ¥ = —3.6) including 2 rule
ifornia Verbal Learning Test (CVLT; Delis, breaks;5-pointtest(Regard, 1991; Regardetal.,
Kramer, Kaplan, & Ober, 1987) (CVLT-learning 1982): 13 designz(=—2.6 ) including 4 repeti-
curve: 5-4-4-6-7) as well as the performance intions and 2 rule breaks). Concept formation was
Sturm’s nonverbal learning test (Sturm & impaired inthe visual domain (modified version
Willmes, 1994) (PR = 6) indicate impairments of Weigl's Test; De Renzi, Faglioni, Savoiardo,
of encoding of verbal and nonverbal material. & Vignolo, 1966): 1 concept with repeated
The number of confabulations in the CVLT de- perseverations), but normal with verbal material
layed recall was increased as was the number ofWAIS-R Similarities subtest standardized score
false hits in the recognition condition. Storage = 9).
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Cube: Free drawing 6t" day Cube: Target and copy 6th day

Cube: Target and copies 26th day Cube: Copy 16 months later
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J

Fig. 3a. Visuospatial disorders (cube, Rey Complex Figure): Examinations during the postacute stage and 16
months later.
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Luria’s repetitive patterns 7th day

Luria’s repetitive patterns 16 months later
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Fig. 3b. Deficitsin planning/ error control (Luria’s repetitive patterns): Examinations during the postacute stage
and 16 months later.

~T

Follow-up examination was detectable in the neurologic examination.
Sixteen months after the infarction we had theEA showed no psychopathological disorders and
opportunity to perform an extensive neuropsy-his wife and friends reported no obvious neuro-
chological follow-up examination and all tasks psychological deficits.

applied during the postacute stage were carried A standardized aphasia examination (AAT;
out a second time. The patient reported a slighiHuber, Poeck, Weniger, & Willmes, 1983) re-
weakness of his left extremities and he com-vealed no aphasic symptoms and according to
plained of word finding difficulties especially ALLOC discrimination analysis the patient was
with respect to the names of people in his circleclassified as non-aphasic. EA showed no visuo-
of acquaintances but no further neuropsychologperceptive, visuognostic, or visuoconstructive
ical deficits. Except for a quadrantanopia to theimpairment and drawings and copies of simple
lower left and a slight central facial paresis, aor complex figures were considered normal (see
left-sided dysdiadochokinesia and slight distur-Fig. 3a and b). He exhibited significant impro-
bances of fine motor control nothing abnormalvement in most memory tasks, however, work-



Downloaded by [Universite De Paris 1] at 12:21 14 August 2013

TUBEROTHALAMIC SYNDROME 405

ing memory, was still impaired (Digit Span for- cleus, the area paraventricularis, the massa
ward PR = 30, backward PR = 5, Visual spanintermedia, ventral parts of the internal medul-
forward PR =47, backward PR = 21). We found lary layer, and the ventral pole of the medial
a significant improvement in all modalities of nucleus (see Fig. 4). According to Percheron
encoding of verbal material (CVLT) and learn- (1976b), the TTA contributes 60 to 70% of the
ing curves were considered normal (CVLT: 5-6- arterial supply of the thalamus. However, varia-
10-12-12). EA showed a constantly reduced perdions in arterial vasculature have to be consid-
formance with respect to nonverbal memoryered. In about one third of forebrain hemi-
functions on Sturm’s nonverbal learning test spheres, the TTA is missing or hypoplastic. In
(Sturm & Willmes, 1994), however, late recall these cases, the structures listed above are sup-
of the Rey Complex Figure, was significantly plied by paramedian arterial branches from the
improved (see Fig. 3a). EA showed a better perproximal P1-segment of the PCA. Most authors
formance in both attention and executive func-agree that neither the MCA nor the ACA partici-
tions. Simple reaction times were above averageate in thalamic supply. Due to the anatomical
(subtest alertness from TAP, median reactionlocalization of the TTA between anterior and
time = 215 ms, PR = 98) and he presented ngosterior circulation as well as the variations of
difficulties of error control and shift of strate- the arterial vasculature of the thalamus, isolated
gies in attentional functions with higher cogni- infarctions of the TTA area of vascular supply
tive load (Go/NoGo and reactive flexibility from are rare events (Percheron, 1976a).
TAP). The same was true for Luria’s repetitive  The TTA is a vessel of the vertebrobasilar-
patterns (see Fig. 3b). Concept formation wasiCA borderzone. According to Zeal and Rhoton
considered normal. Spontaneous flexibility was(1978), 40% of the TTA feeding stems from the
improved in both the figural and verbal domain anterior circulation. The neurovascular analysis
but the performance was slow with respect toof the present case strongly indicates that the
age-adjusted normal controls. right TTA had premorbidly been supplied from
Taken together, EA showed a significant im- the anterior circulation. Further, transcranial
provement in most neuropsychological domainsDopplerrevealed adequate collateralization both
and the remaining ‘subnormal’ results did not for the right MCA and ACA and for the right
affect his daily life. PCA and PCoA. These findings — taken together
with the literature on thalamic arterial supply —
suggest that in the present case the acute lesion
DISCUSSION was confined to the TTA area.
In addition to the thalamic / hypothalamic
In the following, we attempt to relate the data lesion, EA exhibited a smaller lesion of about
from vascular pathology, lesion anatomy, and0.8 ml volume in the left dorsal periventricular
neurological/neuropsychological assessmenwhite matter. We consider the left periventri-
with selected literature on ischemic lesions of cular lesion as preexistent and clinically silent
the anterior / anterolateral thalamus. for the following reasons: (1) It is situated in the
EA exhibited a right thalamic lesion, which area of supply of the left anterior choroideal ar-
affectedintrathalamically almost exclusively the tery. Neither the neurovascular analysis nor the
anterolateral nuclei and the mamillothalamic clinical investigation gave evidence for an in-
tract. This region corresponds to the area of supvolvement of this vessel; (2) Clinical course and
ply of the TTA. Usually, this vessel stems from case history indicate a unilateral event occurring
the posterior or middle third of the PCoA and at one point in time. Previous to the stroke re-
supplies the subthalamic nucleus, hypothalamigorted here, there was no history of cerebrovas-
nuclei, and caudal parts of the columna fornicis.cular disease or any neurobehavioral disorders;
The vessel follows the mamillothalamic tract (3) Other than the right thalamic lesion, the left
and supplies intrathalamically the ventral por- sided hypodensity was demarcated already in
tion of the reticular nucleus, the lateropolar nu-the initial CT 8 hr after symptom onset; and (4)
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Fig. 4. Medial aspect of the tuberothalamic artery territory; based on Schlesinger (1976) and modified from
Graff-Radford et al. (1985). ICA =internal carotid artery; PCoA = posterior communicating artery; BA
= basilar artery; PCA = posterior cerebral artery; TTA = tuberothalamic artery; MAM = mammillary
body; MTT = mammilothalamic tract; AC = anterior commissure; F = Fornix; DM = dorsomedial nu-
cleus.; VL = ventrolateral nucleué\ = anterior nucleus; LP = lateroposterior nucle®s= reticular
nucleus.

neuropsychological examinations 16 monthspsychologically, we found impairments of pho-
after onset of the illness revealed a nearly totalnological and semantic language functions, a
recovery of neuropsychological deficits. Thesevisual neglect to the left, impaired encoding of
data give strong evidence that the neurologicalerbal and figural material, impaired memory
and neuropsychological deficits in the presentstorage/recall, reduced attention capacity, re-
case must be assigned to the right anterolateraduced response control and deficits of mental
thalamic lesion. flexibility, figural concept formation, visual
Neurologically, EA exhibited a left lower analysis and visuoconstructive functions, con-
guadrantanopia, diminished vision on the rightfabulation, and perseveration. The deficits in-
eye (due to occlusion of the ophthalmic artery),clude functions that are usually lateralized to
a mild right-sided central Horner’'s syndrome, either the left or the right hemisphere. However,
dysarthria, and mild left hemiparesis. Neuro- EA was originally left handed, was trained to
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use his right hand and is now rated as ambidexaphasia at 1-month post onset. This pattern is
trous in a handedness inventory. Further, laterafairly typical for aphasia seen with thalamic in-
lization on the level of the thalamus has beenfarction (for a recent review, see Nadeau &
regarded as not very marked even in right-Crosson, 1997). Nadeau and Crosson (1997)
handers (Wallesch, Kornhuber, Kunz, & Brun- relate aphasia with TTA infarcts to the lesion of
ner, 1983). the nucleus reticularis that disrupts a frontal cor-
The occurrence of predominantly anterogradetex — inferior thalamic peduncle — nucleus
memory deficits with thalamic lesions is well reticularis — centrum medianum pathway which
established. In most instances, these have beethese authors consider to regulate a thalamic
interpreted as a disconnection syndrome due t@ate in attention processes. An alternative expla-
lesions of the mamillothalamic tract as part of nation focuses on the damage to thalamic relay
the Papez circle (Clarke, Assal, Bogousslavskynuclei to the language cortex that are part of the
et al., 1994; Kim, Hong, & Roh, 1994; Speedie ventral thalamus (e.g., Wallesch & Papagno,
& Heilman, 1982; von Cramon, Hebel, & 1988).
Schuri, 1985) or, with anterolateral lesions, as In many cases of thalamic lesions, disorders
epiphenomena of language or visuospatial im-of attention are a prominent symptom. They
pairments (Graff-Radford et al., 1985). In EA, have frequently been explained by the assump-
the mamillothalamic tract was involved in its tion of damage to the (nonspecific) thalamic
entire intrathalamic course. relay in the ascending reticular activating sys-
Impairments of visual cognition have also tem (Luria, 1977). Inthe case of EA, atleast one
been reported in a large number of cases withimportant attention function, phasic alertness,
thalamic lesions (Graff-Radford et al., 1985; was spared. This indicates that thalamic struc-
Graveleau, Viader, Masson, & Cambier, 1986;tures are involved in specific mechanisms of
Henderson, Alexander, & Naeser, 1982; Levas-attention. Disorders of attention in patients with
seur, Baron, Sette et al., 1992; Louarn, Graythalamic lesions clearly deserve further detailed
Degos, Meyrignac, & Poirier, 1986; Peru & study.
Fabbro, 1997; Watson & Heilman, 1979; Wat- EA's mild left-sided hemiparesis can be ex-
son, Valenstein, & Heilman, 1981; Waxman, plained by damage to the internal capsule, and
Ricaurte, & Tucker, 1986). These have beenthe right-Horner’s syndrome by the lesion’s hy-
related to a dysfunction or interruption of as- pothalamic extension and the involvement of
cending reticular activating pathways or, more central sympathic pupillo-motoricfibers project-
specifically, to the disruption of the projections ing from ipsilateral hypothalamic nuclei to the
of thalamic relay nuclei to poly- and supra- pretectal area and centrum ciliospinale.
modal cortical areas (Henderson, Alexander, & In summary, EA’'s deficits can all be related
Naeser, 1982; Kinomura, Larsson, Gulyas, &to structures included in his right thalamic le-
Roland, 1996; Watson & Heilman, 1979; Wat- sion. To what extent are the described disorders
son, Valenstein, & Heilman, 1981). specific for anterior anterolateral thalamic le-
Deficits of frontal-lobe associated functions sions and do they constitute a tuberothalamic
as seen in EA (deficits in fluency, concept for- syndrome? Table 1 gives an overview of se-
mation, set shifting, error control, as well as lected studies that analyzed neurological and
disinhibitory and stereotyped behavior) haveneuropsychological symptoms with anterior /
been related to the lesion of thalamo-cortico-anterolateral thalamic infarctions. Most of these
thalamic projections (Crews, Manning, & studies lack detailed lesion analysis and the
Skalabrin, 1996) that involve the dorsolateral methods of neuropsychological assessment are
prefrontal cortex and the ventral and dorso-notdirectly comparable. However, acomparison
medial thalamus (Middleton & Strick, 1994) strongly indicates that especially the neuropsy-
EA's language disorder was characterized bychological symptoms are highly heterogeneous.
fluctuations, paraphasia, and perseveration ifThe incongruities cannot simply be explained by
the initial stage and corresponded to anomiclateralization effects. Within modalities, clearly
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Table 1. Summary of selected studies concerning neurological and neuropsychological deficits following unilat-
eral anterior/anterolateral thalamic infarction.

Authors Sex Age Point of Side  Neurological  Neuropsychological
(years) examinatioh of lesion examinatiof examination
Ebert et al., present case m 65 PA R P, CD, VFD A, FL, VN, CD, VIM,
VEM
Raymer et al., 1997
Case 1 f 45 PA/C L D A, VEM, FL
Moreaud et al.,1995 m 65 PA L \Y A, VEM
Kim et al., 1994 m 61 PA L n VEM, D, CD
Daum & Ackermann, m 64 PA R n FL, VEM, VIM, EA
1994
Clarke et al., 1994 f 54 PA/C L \Y, A, (VIM), VEM, FL, D,
EA
Lisovoski et al., 1993 f 29 PA L n A, VEM, EA
Lucchelli & De Renzi, m 67 PA/C L n A, VEM
1992
Buttner et al., 1991
Case G m 78 C L not specified A, AD
Case V m 65 C R not specified i
CaseT f 78 Cc L not specified A
Bogousslavsky et al.,
1986
Case 1 f 45 PA L P, S, A, VIM, VEM, FL
Case 2 m 74 PA L P, CD A, FL, VIM, VEM,
Case 3 m 68 PA R P,CD,S,V, VN, A, CD, FL, VIM,
VEM
Cramon, von, et al., 1985
Case 4 f 58 C L n VIM, VEM,
Graff-Radford et al.,
1985
Case 10 m 67 PA L P, VFD, S A, VEM, VIM, VP, D
Case 11 m 75 PA L n A, VEM, VIM, VP, D
Case 12 f 66 PA L VFD A, VEM, VP, D
Case 13 f 67 PA R P VIM, VP, D, DA
Case 14 f 60 PA R P VIM, VP
Graff-Radford et al.,
1984
Case 3 m 75 PA L P, CD A, VIM, VEM, VP, CD,
D
Case 5 f 67 PA R P, S VIM, VN, VP, VK, DA
Biller et al., 1984 m 31 PA L P, S (A), D, VEM, VK, DA,
AD
Archer et al., 1981 m 57 PA L P A, VEM, VIM, DA
Cohen et al., 1980 m 62 PA L P A

Note Time of examination, PA = post-acute period (i.e., within the first 3 months after infarction), ¢ = chronic
period;?Neurological examination and histofy = paresis, S = sensory disturbances, CD = coordination disor-
ders, VFD = visual field defects/ = visual disturbancesn = noneurological deficits?A = aphasia, AD =
attentional deficits, CD = constructional disturbances, D = disorientation/confusion, DA = dysarthria, EA =
emotional-affective disorders, FL = frontal lobe associated deficits, VEM = verbal memory, VIM = visuo-spatial
memory, VN = visual neglect, VP = visuo-perceptual disturbances.
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