and block tapping test). In addition, supratentorial hy-
poperfusion® was always detected.

We propose that our patient’s cognitive deficits were
the consequence of his cerebellar lesion. Several stud-
ies showed that the posterior or superior cerebellum
may be involved in higher cognitive functions,?%1° but
few data are available about a cognitive role of the
anterior portion of the cerebellum. In frontal lobe le-
sions, PET scans usually show a contralateral cerebel-
lar hypometabolism. Conversely, in some infratentorial
lesions, PET and SPECT scans showed hypometabo-
lism/hypoperfusion in the contralateral cerebral hemi-
sphere.! This reciprocal effect can be anatomically
explained through the known cerebrocerebellar cir-
cuits. These consist in a feedforward loop, the cortico-
ponto-cerebellar pathway, and a feedback loop, the
cerebello-thalamo-cortical pathway.! In addition to its
main projections to the sensorimotor cortex, the feed-
back loop also projects to some associative areas.® Most
neuropsychological deficits occurring in patients with
infratentorial lesion are explained by a diaschisis effect
resulting in a defective activation of these areas.

In our patient, despite the presence of important
cognitive abnormalities, we were not able to detect
any significant hypometabolism/hypoperfusion in su-
pratentorial regions, indicating that no diaschisis ef-
fect occurred, at least in its typical form. Also, the
potential relative hypometabolism of a portion of his
cingulate cortex cannot explain the extent of the ob-
served neuropsychological deficits. Further func-
tional imaging studies are necessary to define how
lesions in different infratentorial areas of the cere-
bellum may alter functional connectivity between
brain regions involved in cognitive tasks.

This case provides evidence of a direct involve-

ment of the cerebellum in some cognitive functions,
agreeing with findings of cerebellar activation during
cognitive processing in normal subjects.® A threshold
effect may explain the variable effect of infratento-
rial lesions on cognition. Thus, bilateral anterior le-
sions, as observed in our patient, may be required to
produce significant cognitive abnormalities.!?
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Midbrain deafness
with normal
brainstem auditory
evoked potentials

Abstract—The authors report two cases of patients with word deafness. The
word deafness occurred after a head injury for the first patient and after an
arterio venous malformation embolization for the second patient. MRI dem-
onstrated bilateral lesions of the inferior colliculi but brainstem auditory-
evoked potentials (BAEP) were within normal limits.
demonstrated that lesions involving the two inferior colliculi induced pure

These cases

word deafness but do not affect BAEP.
NEUROLOGY 2002;58:970-973
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Pure midbrain bilateral and roughly symmetric lesion
is a rare cause of total deafness. Because the auditory
pathway is composed of crossed and uncrossed fibers
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with multiple synapses in the brainstem and reach
through the auditory radiations and the auditory tem-
poral cortex, this pathway needs to be totally disrupted
to induce a total deafness. We report two cases with bilat-
eral symmetric lesions of the inferior colliculi. The pa-
tients had total deafness but their brainstem auditory-
evoked potentials (BAEP) were within normal limits.

Case report. Case 1. A 57-year-old right-handed
woman was seen at the ENT department of Pitié-
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Figure 1. (A) Case 1. Surface-recorded brainstem auditory-evoked potentials (BAEP) to 38 dB (right side) and 56 dB (left
side) normal hearing level (nHL) rarefaction clicks disclose waves I, III, and V. There was no increase of latencies of these
waves on either side. Wave V was well preserved, with threshold of stimulation at 30dB nHL on both sides. (B) Case 2.

Surface-recorded BAEP to 53 dB (right side) and 30 dB (left side). Wave V was well preserved, with threshold of stimula-

tion at 40dB nHL on both sides.

Salpétriere Hospital, Paris, 15 days after a head injury.
She was disoriented and could speak, read, and write, but
was unable to hear. There was no evidence of a thought
disorder. Her history included losing consciousness during
a motor vehicle accident induced by a high blood alcohol
level. Standard pure tone audiometry demonstrated a mild
bilateral sensorineural hearing loss of 38 dB for the right
side and 56 dB for the left side. Impedance-audiometry
revealed normal middle ear pressure and mobility bilater-
ally. The crossed and uncrossed stapedial reflexes were
well preserved bilaterally. The acoustic reflex threshold

was 100 dB hearing level for 500, 1000, 2000, and 4000 Hz,
suggesting that the middle and inner ear and the auditory
nerve were intact. Speech audiometry failed to reveal any
response. BAEP were normal (figure 1A). The absolute
latencies for waves I, II, and V and the interwave latencies
I-IIT and I-V were subjects at 70 dB on both sides. In so far
as objective audiometry was normal while subjective audi-
ometry was abnormal, her deafness was considered to be
psychological. She was submitted to a cerebral MRI. A
lesion localized to the tectum of the mesencephalon and
involving the two inferior colliculi was found. This lesion

A 4

Figure 2. Case 1. MRI, axial T2-weighted sequence, le-
sion involving the tectum of the mesencephalon mostly on
the left side.

Figure 3. Case 2. MRI, axial flow attenuated inversion
recovery sequence, infarction of the tectum of the
mesencephalon.
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was hyperintense on T1- and T2-weighted sequences, sug-
gesting a hemorrhage (figure 2). She was treated with
bolus of steroids (1 g in a 1-hour perfusion of isotonic
glucose) 3 times for the first week and once a month for 6
months. After 18 months, there was a recovery of the
speech discrimination, which allowed the patient to wear
hearing aids.

Case 2. A 52-year-old right-handed man was seen at
the ENT department of Pitié-Salpétriere Hospital, Paris, 2
days after an embolization of a diencephalic arterio venous
malformation that had induced a venous infarction of the
two inferior colliculi. He had a mild bilateral sensorineural
hearing loss of 53 dB for the right side and 30 dB for the
left side. Impedance-audiometry revealed normal middle
ear pressure and mobility bilaterally. The crossed and un-
crossed stapedial reflexes were normal (acoustic reflex
threshold: 100 dB for all the frequencies tested); the BAEP
were also normal (see figure 1B). No responses were re-
corded during the speech audiometry. MRI showed two
well-limited hyperintense lesions involving the two inferior
colliculi and suggesting an infarction (figure 3). The pa-
tient was treated with a protocol including perfusions of
steroids and an agonist of dopamine (Piribedil; Euth-
erupie, Nevilly, France) for 1 week, followed by oral treat-
ment for 2 months. Three months later, the speech
discrimination was 100% bilaterally.

Discussion. The auditory pathway is composed of
four neuronal networks. After passing through the
external and middle ear, the sound reaches the inner
ear where sensory transduction occurs. There is a
tonotopy in the inner ear with fibers of the apex of
the cochlea primarily responsive to low-frequency
sounds. Hair cells of the cochlea are connected to
type I auditory nerve fibers representing 95% of all
nerve fibers. The auditory nerve enters the brain-
stem at the pontomedullary junction and each type I
fiber terminates by splitting in two branches, one for
each of the cochlea nuclei.! These fibers ascend as
the lateral lemniscus in the brainstem. Fibers from
the dorsal cochlear nucleus are projecting to the con-
tralateral inferior colliculus. Fibers from the ventral
cochlear nucleus have multiple bilateral projections
including the trapezoid body, the superior olivary
complex bilaterally, and both bilateral lemnisci and
the inferior colliculi. The projections from the infe-
rior colliculi terminate in the medial geniculate body
and give rise to geniculate-temporal fibers (auditory
radiations) that end in lamina IV of the primary
auditory cortex (area 41, gyrus of Heschl).?2 This cor-
tex is surrounded by association cortices.

The blood supply of all of these pathways is com-
ing from the vertebral-basilar system. Branches from
the posterior cerebral artery supply the inferior col-
liculi while branches coming from the middle cere-
bral artery supply the auditory cortex.

BEAP consist of 7 waves occurring within 10 mil-
liseconds after the onset of the click stimuli. Wave I
reflects mainly activity in the auditory nerve, wave
III projections in the inferior olivary complex, and
wave V the contralateral lateral lemniscus terminat-
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ing in the inferior colliculus or the inferior colliculus
itself.34

The neural generators of BAEP in humans are not
completely known. Attempts to identify the anatomic
locations of neural generators of the human BAEP
based on the results of animal’s studies commonly
used in auditory experimentation have been difficult
because of the considerable differences between the
ascending auditory pathways in humans and
animals.

Correlations between CT lesion sites and selective
abolition of BAEP wave V or IV-V complex were
made with patients who had midbrain-pontine hem-
orrhages or tumors.® Wave IV and V were consis-
tently abolished by lesions involving the dorsolateral
tegmentum of the midbrain-pontine junction area
and the upper pons. These waves were not affected
by lesions involving the inferior colliculus. It has
been concluded that intact dorsolateral area of the
upper pons is a prerequisite for waves IV and V to
occur. Also, it as been suggested a medial auditory
extralemniscal pathway.®

In the inferior colliculi, neurons are filters for
sounds that require immediate action; neural pro-
cessing is species-specific.” Components with laten-
cies in the range of peak V elicited by contralateral
click stimulation had their largest amplitudes when
recorded from the lateral brainstem at the level of
the trochlear nerve.*

Our two cases are examples of bilateral inferior
colliculus lesions and total clinical deafness but with
preservation of wave V on BAEP recordings. MRI
abnormalities provide objective anatomic evidence
for the organicity of the deafness. For the first case,
contusion along the posterolateral aspect of the mid-
brain after head injury might be because of direct
contusion by adjacent structures such as the free
edge of the cerebellar tentorium. The second case is
related to an infarction of the two inferior colliculi,
probably of iatrogenic venous origin.

If wave V was generated by the inferior colliculus,
our two patients should demonstrate a distortion or
an abolition of wave V, but even for the lower inten-
sity, wave V developed constantly. To our knowledge,
three similar cases have been reported.®'° This sug-
gests that wave V is not generated by the inferior
colliculus but in a region caudal to the inferior col-
liculi and may be in the dorsolateral area of the
upper pons, which is consistent with the abolition of
waves IV and V in lesions affecting this area.
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HLA-A2 homozygosity
but not heterozygosity
is associated with
Alzheimer disease

Abstract—AD is associated with the A2 allele of the human leukocyte anti-
gen (HLA). However, it is not currently known whether there is any differ-
ence between A2 homozygotes and A2 heterozygotes. The authors studied 458
patients with AD and found that A2 homozygotes had earlier onset of AD
than either A2 heterozygotes (5.4 years, p = 0.002) or those without A2 (5.2
years, p = 0.003). The “recessive” nature of this association suggests that loss

of function at the HLA-A locus or a closely linked gene is associated with AD.
NEUROLOGY 2002;58:973-975

S. Zareparsi, PhD; D.M. James, BS; J.A. Kaye, MD; T.D. Bird, MD; G.D. Schellenberg, PhD; and
H. Payami, PhD

AD, the most common neurodegenerative disorder, is
genetically heterogeneous. The common form of AD,
which includes sporadic early-onset AD and late-
onset AD, is associated with the apolipoprotein E
(APOE) gene.! APOE-€4 allele is associated with in-
creased risk and earlier onset of AD, whereas
APOE-€2 allele is associated with decreased risk and
delayed onset. However, APOE-e4 is neither suffi-
cient nor necessary for development of AD. Addi-
tional genes are suspected to contribute to the
development of AD. Thus, many studies have exam-
ined the role of various genes on AD susceptibility.
Several studies have reported an increased fre-
quency of human leukocyte antigen (HLA)-A2 allele
in patients with early-onset AD (reviewed by Payami
et al.? and Harris et al.?). A recent meta-analysis
reported that the presence of one or more HLA-A2
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alleles is associated with a modest increase in risk
for developing AD.? Furthermore, one study exam-
ined the effect of HLA-A2 allele on age at onset of
AD.* They observed that patients with AD with an
HLA-A2 allele had an average 3 years earlier onset
of AD than patients without A2. The association be-
tween the HLA-A2 allele and earlier onset of AD was
confirmed by subsequent studies in Spain and Ita-
ly.5¢ In addition, evidence for linkage to two regions
on chromosome 6 has been detected in a genome
scan of late-onset families.” However, the question of
HLA-A2 allele dosage and a possible deferential ef-
fect of A2 homozygosity compared with A2 heterozy-
gosity has not been addressed. Thus, the goal of this
study was to investigate the effect of HLA-A2 dosage
on age at onset of AD in a sample of 458 unrelated
patients with AD.

Patients and methods. This study was composed of 458
unrelated patients with AD (255 women and 203 men). All
patients received the clinical diagnosis of probable AD or
the neuropathologic diagnosis of definite AD as described
previously.* Informed consent was obtained from every
subject or from their legal guardian. Positive family his-
tory was defined as having a first-degree relative with AD
or progressive memory loss (familial AD = 330, sporadic
AD = 113, unknown family history = 15). Age at onset was
defined as the age when memory loss was first noticed by
relatives. Mean onset age (=SD) was 68.0 = 10.1 years.
HLA-A genotypes were obtained using a commercially
available kit, the Olerup SSP HLA-A SSP Combi Tray
(GenoVision, West Chester, PA). APOE genotypes were
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