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50 THE FUNCTIONS OF THE CEREBELLUM

In mammals, as a study of secondary degeneration proves,
there are intimate relations between the central gray nuclei of the
cerebellum and the nuclei of the vestibular nerve. In all mam-
mals except man the nucleus of Bechterew is continued as far
as the nucleus of the tegmentum, under the form of little bridges

Fic. 35. Photograph of a transverse section of the medulla and the
nuclei of the cerebellum of a dog (stain Weigert-Pal). Relations of the
nuclei of the cerebellum with the nuclei of the vestibular nerve by means
of the internal semicircular fibers (Fsmi).

Floe, flocculus ; Fip, posterior longitudinal fasciculus; Col 11, ventral
nucleus of the auditory nerve; GFII, genu of the facial; NBE, nucleus of
Bechterew; MD, nucleus of Deiters; Nt, nucleus of the roof; NI, lateral
nucleus; Nla, antero-lateral nucleus; Os, superior olive; Py, pyramid;
Vil, facial; VIIlv, vestibular nerve.

of gray substance intercalated between the tracts which go from
the vermis to the prolongation of the spinal cord (Weidenreich).
This is the same anatomical disposition that has been described
by Brandis in birds. In consequence of this disposition of ana-
tomical connections, which unites the nucleus of Bechterew with












































































































































































































113 THE FUNCTIONS OF THE CEREBELLUM

been made, the lesions have been too wide spread and numerous
to be attributed entirely to the cerebellum.

Recently, with Jumentié, I have had occasion to study more
in detail these disturbances of motility in an individual very com-
parable by the ensemble of his symptoms with patients afflicted
with olivo-ponto-cerebellar atrophy. In him the lack of the pro-

62 63

Fis, 62 and 63. Dysmetria in an individual probably affected with
cerebellar atrophy. Exaggeraed opening of the hand to let go of a glass.
The phenomenon is more marked on the left where the other symptoms
predominate. (André-Thomas and Jumentié, Revne Neurologique, No-
vember, 1009.)

portion, the dyvsmetria noted by Luciani and other physiologists
in animals deprived of the cerebellum, was very easily observable.
When he was asked to place his finger upon his nose, the move-
ment was executed differently according to whether it was spon-
taneous, rapid or slow.






120 THE FUNCTIONS OF THE CEREBELLUM

of this order appear to us to have a great physiological importance.
According to Babinski adiadochokinesis would be the result

FiG. 64, Same patient as in Figs. 62 and 63. Gait of patient affected
probably with cerebellar atrophy. Enlargement of the base of support.
The gait is slow and uncertain. The right arm follows the left leg, but
the inverse does not take place.

of the tact that each of these successive movements 1s not pro-
portional (démesuré), and that the time lost between the two





















SYMPTOMATOLOGY OF AFFECTIONS OF CEREBELLUM 127

degree, so that the disease assumes the clinical form very com-
parable to cerebellar affections (slowness of movements, tremors,
oscillating gait, wavering, dynamic nystagmus). It borrows also
some of its symptoms from Duchenne’s disease (sign of Rom-
berg,'pains and disturbances of sensibility, etc.).

8 i)

Figs. 68 and 69. The various attitudes of the cerebellar gait, after
enlargements from instantaneous photographs, in a woman affected with a
focus of softening at the level of the left restiform body, and with two
small foci of multiple sclerosis situated the one to the left in the central
bundle of the tegmentum, the other to the right at the superior extremity
of the facial nucleus behind the superior olive. These lesions are repre-
sented in Figs. 72 and 73. Disturbanices of equilibrium, enlargement of the
base of support, uncertainty of gait, abduction of the arms, particularly
of the left one. (André-Thomas, Revue Neurologigue, January, 19035.)

Certain medullary lesions give rise to symptoms which recall
the unilateral and bilateral destructions of the cerebellum. Ba-
binski and Nageotte observed a patient who presented hemi-
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asynergia of the left leg, latero-pulsion towards the left and a
slight tremor of the arms. (There existed also a slight hemi-
p!e'gia with right hemi-anwmsthesia, difficulty of swallowing, and a
slight contraction of the left pupil.) A histological examination

Figs, 70 and 71. The various attitudes of the cerebellar gait, after
enlargements from instantaneous photographs, in a woman affected with a
focus of softening at the level of the left restiform body, and with two
small foci of multiple sclerosis situated the one to the left in the central
bundle of the tegmentum, the other to the right at the superior extremity
of the facial nucleus behind the superior olive. These lesions are repre-
sented in Figs. 72 and 73. Disturbances of equilibrium, enlargement of the
base of support, uncertainty of gait, abduction of the arms, particularly
of the left one. (André-Thomas, Revne Neurologigue, January, 1005.)

of a series of sections showed the presence of multiple softenings
in the left half of the medulla and the fibers of the restiform body
had been partially divided. An analogous symptomatology is en-
countered in cases of tumor of the cerebello-pontine angle, that





































































































































































THE CEREBELLUM AND MOTILITY [33

The influence of the peripheral excitations which come from
the labyrinth is still more remarkable. In a dog upon which I
made an intracranial section of both eighth nerves, the cerebellum
was totally destroyed about a month after the first operation.

Fic. #7. This and the following figure are borrowed from Risien
Russell. Experimental researches into the functions of the cerebellum.
Philosophical Transactions of the Royal Society of London. Vol 185, pp.
810-861. Convulsions produced by absinthe in a normal dog. Record of
the extensor muscles of the anterior extremities.

He was unable to learn to walk again, or even to stand upright.
The two front legs were folded under the body; he made some
efforts to raise himself and walk, but he fell immediately on his
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side and nearly always on the right side During the taking of
food the head oscillated violently and, although he was well fed,
emaciation was very marked. Sixty days after the operation the

Fic. 78. Convulsions produced by absinthe in a dog deprived of the
left lateral lobe of the cerebellum. Record of the extensor muscles of the
anterior extremities. To the left (L) the shocks are greater than to the
right (K).

animal had made no progress, either towards walking or stand-
ing upright.

'The examination of the neuraxis in a series of sections revealed
besides the destruction of the cerebellum, and the bilateral section of the
cighth pair, a lesion of the nuclei of the posterior column on the right;
the triangular auditory nucleus and the nucleus of Bechterew, on the
same side, were also slightly affected.

























































THE CEREBELLUM AND MOTILITY 203

very frequent when the cerebral lesion dates from infancy (and
in this case not only the cortex is atrophied, but the cells of Pur
kinje are lacking in the corresponding regions) ; this may be found
also in the adults (Figs. 88 and 8g), but less constantly, and in a
less marked degree. It has been observed in animals which have
suffered grave cerebral mutilations during the first weeks of their
lives (Von Monakow). The crossed hemiatrophy of the cere-

Fig. 8. Transverse' section of the tegmentum pontis in a case of
crossed atrophy of the cerebellum due to a lesion of the cerebral hemi-
sphere dating from infancy. Atrophy of the left cerebellar peduncle ( Pes).

bellum affects the lateral lobe of the cerebellum and respects the
vermis (André-Thomas and Cornelius). In the lateral lobe it
has a certain predilection for the quadrilateral lobe.

The atrophy of the superior cerebellar peduncle can be fol-
lowed as far as the dentate nucleus even in adults. It depends
upon the atrophy of the optic thalamus. The atrophy of the cere-
bellar cortex, of the middle cerebellar peduncle, and the white









206 THE FUNCTIONS OF THE CEREBELLUM

spinal column and the medulla. Perhaps, also, one might main-
tain that the vermis and the hemispheres have an identical func-
tion, varying in its intimate mechanism according to the type of
animal considered. The appearance and the development of the
cerebellar hemispheres are only witnesses of the subordination
of the inferior centers to the cerebral influence in superior verte-
brates ; nevertheless, anatomy teaches that in this class of animals
there is a manifest independence between the vermis and the hem-

Fic, 89. Crossed atrophy of the cerebellum in a case of cerebral
hemiplegia in an adult. Above the superior surface. Below the anterior
surface.

ispheres (Horsley and Clarke). This is why it seems more prob-
able that the vermis and the lateral lobes do not have absolutely
identical functions. The first would be more particularly related
to the functions of equilibration, and the second to the functions
of regulation.

SUMMARY

Among the results of experimental and clinical investigation,
we must distinguish a group of concordant and a group of dis-
cordant facts.





































































