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INTRODUCTION.

After so many admirable researches as have been made of late
about the mode of distribution of the N. octavus in the central
nervous system, after all that has been brought to our knowledge
from competent investigators, as to the influence exerted by this nerve
on the muscular system in animals and n man, it may be con-
sidered an almost preposterous enterprise to publish another treatise,
and moreover a monography, on the eighth cerebral nerve.

We may not expect — at least not if no new methods are
emploved — that we will find much to be added to what has
been taught us by Ewarp abount the troubles of motion, observed
in pigeons whose labyrinths have been removed on one or on both
sides. Our knowledge of the function of the octavus-system has
been seftled for a long time by this eminent experimental essay.

Such is also the case with our anatomieal notions, The investi-
gations of Herp, of vax Gruventex, of vox Moxakow, Liwax-
powsky and others form likewise in a certain sense a finished whole,
accordant in many leading features.

These researches have shown the distribution of the Nervus
octavus in the central system to be much more complicated than
was surmised before.  Still, though the whole appears thus com-
plicated, the differences of opinion on eardinal points have dimi-
nished. Our knowledge having reached this stage, T am perfectly
eonscions of the impossibility that quite new views should be offered
by this monography, in which the anatomy and the physiology of
the nervas VIII are not studied by means of new methods.

Yet 1 believe that in a few points [ have sneceeded in obtaining
definite results, going farther than those of my predecessors.

This was made possible only, because the funetional effects | conse-

quent on the isolated removal of the cochlea, or on the entire removal
1*
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4 . WINKELER. THE CENTRAL COURSE

of the labyrinth, or on the section of the Nervus VIIT, or on that
of the corpus trapezoides, or on that of the dorsal tract of the N. octa-
vis, haye been controlled regularly and minutely by the degenerative
or atrophical changes, found after these operations in the central
organ , and demonstrated h_n.' means of the methods either of ?ﬁ].»'l.li.l:lll,
of vox Guppex, of Nissu or of Casan, as may best fit the case.
Though the experiments of Ewanp deserve justly to be called
masterly, vet there remains an incertitunde adhering to the results
they have produced. The anatomieal control of his operations on
pigeons, carried through in an admirable manner for the periferical-
organs — the end-organ of the eighth cerebral nerve — was not
attempted for its mode of distribution in the central system.

This 15 no imaginary objection. In some instances it becomes
very palpable. When f. i. Ewarp, speaking about his experiments
on rabbits, writes: ,Im ganzen eignen sich diese Tiere nicht sehr
gut zur Untersuchung der Labyrinthstorungen™ the importance of
this objection becomes evident,

The real meaning of this sentence 1s doubtless, that rabbits,
whose labyrinth has been removed, more especially if it has been
removed on one side, show certain symptoms (rollings round the
longitudinal axis, constraint-situation of the eyes) not shown plainly
in pigeons, whilst other symptoms, appearing beauntifully in pigeons
(the progression of the paroxismally produced peculiar attitude of
head and neck, the atony of the extremities on one side) either are
shown differently, or else offer ditficulties of demonstration in rabbits.

It would be just as right however to maintain, that for the
same reason pigeons are animals less suited for experiments upon
the labyrinth than rabbits.

Still  both opinions would be inconsiderate.  For the mode of
distribution of the nervns octavus in the central nerve-system is so
widely different in both species of anumals, that we may not rea-
sonably expect a perfect conformity in the symptoms of both speeies,
when the labyrinth has been removed.

The more to be admired therefore is the perspicacity of Ewarp, who
apprehended how, in one respeet, the functional loss , most conspicuous
after the destruction of the labyrmth, was found to be accordant.

In demonstrating that a very serious atony of the extremities
especially on one side 1s cansed by removal of one labyrinth,
Ewarp has put a clue into the hands of anatomists, who know
very well that in despite of all differences, there still exists a great
conformity in the structure of the nervus octavus in the different
animal species.
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On the other hand, the anatomists who have studied after EwarLp
the central distribution of the octavusfibres and who in the course
of their labours, met with quite new views about the architecture
of the medulla oblongata, have either quite neglected the results
of the physiology of this nerve or else have taken these only into
partial consideration.

In my opinion, a wmonography trying to establish a relation
between the results of physiology (results that I dare say are settled
permanently as regards cardinal points since Ewarn) and those of
anatomy , may vindicate a right to exist.

The task, enjoined on a complete monography about this subject,
would be not only to treat different animals, representative of all
the great families of the vertebrates, it should be written also for
closely connected species of one family. This task however wonld
exceed the power of one man.

Thus mueh I have learnt during my researches, that the course
of the oetavus-fibres and their distrubution towards different centra
in the medulla oblongata, pons and mesencephalon 1s differing for
rabbit, pigeon, dog, cat, mouse, horse and man, and that the
function-trouble , consequent on section of the octavus in rabbit,
pigeon, dog and cat 1= different too.

Not in the eardinal points, but in so many of the details, that
the cardinal points are sometimes masked by them.

I will therefore take as basis for the description of the course
of the primary and secundary octavus-tracts, and equally for the
deseription of ‘the function-troubles after their lesion, the nerve-
svstem of the rabbit.

Only in as much as 1 think it necessary for the elucidation of a
few important facts, I will also memorate’ details about this svstem
In pigeons.

I have chosen the rabbit, hecause the oblongata of this HI’IE"{"-iL‘Ei.
is best known. By far the greater number of investigators have
studied the oblongata in this animal. For it is not the least im-
portant part of my purpose to consider the series of new facts,
brought to our knowledge by the methods of Casan and Marcur
in their relation to the Oectavus-question and to rely them to the
physiologically proved disturbances in motion, consequent to the
lesion of this nerve.

The long tracts, descending from mesencephalon, metencephalon
and myelencephalon towards the medulla, onght to be examined
as to their connection with the N. octavus. The results, obtained
by Marcar, Thomas, Vax Genventes, Prossr, James Cornier,
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Lewaxvowskr and others with the aid of Marent’s method, by Foren
and Oxverowrnez, Bacixskr, Vox Moxakow, Mixcazzini, Ferrien,
a. 0. with the method of Guopex, by Cazar, Heep a. 0. with Gorer's
method, by Frecnsic, Brenrerew, Hepp a. o, with the aid of the
myelimisation of the embryonie nervous system, have certainly great
importance in elucidating the question about the course of the N.
octavus, and its primary and secondary distributions. All these are
waiting for a connecting bond with the vesults of the physiologists,
who have destroved uﬁpl?]'iln{:tlmif}' the N. octavus or its end-organs.
On the other hand the question ought to be put again before the
physiologists, whelder the better knowledge of the mode of distri-
bution of the N. octavns in the eentral organ ean enable us to under-
stand the influence exerted by the N. oetavus on the museular system. -
If T am right in my swrmise, that the mode of central distri-
bution of the N. octavus does not allow a severe distinetion
hetween that of the N. cochlearis and that of the N. vestibularis,
then it will be necessary to put again the question whether the
N. cochlearis, whose end-organ is endowed with the function
of hearing, does not exert a certain influence upon the museular |
system, and whether the N. vestibularis, endowed with such an |
umportant significance for the motor disturbances and whose influenc ||
on the movements is universally acknowledged, does not contribute |
.~'.|.J|||||-lhiu:_j to the funetion of hearing, .
If T am right in my surmise that by the octavus-fibres, centra
are innervated, whence originate long tracts towards the lateral
and anterior columns of the medulla providing the motor centra
of the cord with fibres, and that even primary octavus fibres,
though n a shght degree, trace the same path, which is followed
by the secundary, the prospeet would he opened of obtaining a
clearer comprehiension of the motion-troubles after the lesion of the
end-organs of the eighth nerve. The sensu-motor centrum of the
N. octavus might in that ease have become a more anatomieally defined
being, strictly :-'-Pllm'ﬂtnd from the ]Iﬁ}'l.’llil.’ill-ﬁ}'ﬁtﬁ!!l of 1t , but not by
means of striet separation of the end-organs. Therefore 1 have endcavou-
red to establish a connection between the anatomy and the physio-
logy of the N. octavus. In this manner | hope to contribute something
towards smoothing the path, traced first by Ewarp, a labour to
wich Twoamas, Marcnr, Forern, Henp, vax Gervenrtex, Caran,
vox Moxakow, Propsr, Lewaspowsky, and so many others have

agiven and are still giving, all their energy.




Chapter L

The removal of the rabbit-labyrinth. The scetion
of the N. octavas and of ils prolongation in the eentral
nerve-system. The disturbances
ol motion following on these operations,

L. A few fechwical remarks on the vemoval of the lelyrinth dn rablits.

Before trying to remove the labyrinth of rabbits, it 1s advisable
to learn this operation on pigeons, all the while following strictly
the technical directions, deseribed with so minute a preciseness
by Ewarp, without neglecting any of the details given by him.

If the removal of the labyrinth is performed with the purpose
of investigating, after a more or less prolonged duration of life of
the animal, the secundary degenerations and atrophies in the eentral
nerve-system by means of the methods of Marcnr or Guppex, it
is of the utmost importance to take care that no accessory lesion
may oceur.

For the same reason, with pigeons likewise as with rabbits,
the most careful antisepsis in the preliminary stage of the operation
and the strictest asepsis during its course are necessary, and some
subordinate parts of it ought to be executed with great eircum-
spection. On the one hand, it is of absolute necessity to avoud any
bleeding during the operation. On the other hand the method of
the cauterizing the blood-sinus offers a danger, even when following
strictly the rules prescribed by Ewarp. This danger is that the
heat, passing through the bone, mayv have scorched at a dislance
the surface of the cerebellum and may thus have created the origin
of a secundary degeneration. And a pigeon, having a superficial
lesion of the cerebellum even though this may not be betrayed



5 C. WINKLER. THE CENTRAL COURSLE

in the post-mortem by loss of substance or by softening seen with
the naked eve, but only shown in microscopical investigation as
the origin of a Marcnr degeneration, i1s no longer suited for follo-
wing the course of the Nervas VIII by means of the Marchi-
method. Such pigeons are moreover likewise useless for the physiology
of the Nervus VIII.

On pigeons the operation is more difficult than on rabbits, and
even therefore it i1s necessary to make preliminary trials in remo-
ving the labyrinth on these animals, before experimenting on rabbits,

However, Hwarp has described this operation on pigeons so
minutely in all its subordinate parts, that, guided by him, it will
be easy to obtain the experience that will be useful in experimen-
ting on rabbits. Still, T am of opmion, ke Ewarp, that the sue-
cess of the experiment 1. e. the appearing of the functional troubles
(that are always the same after extirpation of the labyrinth) depends,
next to the post mortal assertion of the fact that only a lesion of
the Nervus VIII has been produced, on asepsis and on the tech-
nies of the operation.

For my purpose five operations have been found necessary to
elucidate the central course of the nerous VIIL

1°. the isolated removal of the cochlea,

2°, the removal of the cochlea together with the contents of the
vestibulum ,

3°. the operation mentioned sub 2° 4~ the section of the N. octa-
vis in the meatus anditorius internus,

4°. the section of the ventral octavus-tract (the corpus trapezoides),

5°. the amotion of the tuberculum acusticum and the nueleus
ventralis N. VIII together with the dorsal octavus-tract (Monagow's
strin. medullaris in the rabbit).

The first four of these operations were performed through the
bullea ossea, the last one from the 4™ ventricle.

I will therefore begin with the description of the operations at
the bulla ossea, before proceeding to that from the 4" ventricle.

It must be remarked previously, that all animals destined fo be
operated, are prepared the day before.

The skin over the region of the operation is shaven and carefully
cleansed with soap, aleohol and sublimate. I hold a repeated dis-
infection of the skin on the day before the operation and imme-
diately before operating, to be necessary. The great difficulty in these
operations is the disinfection of the skin. It is to the minute skin-
disinfeetion that 1 attribute the favorable results and the absolute
aseptic woundhealing.



OF THE NERVUS OCTAVUS, Y

2 e operdations h‘fr.r'mr_grﬁ the hullan ossea

If the bulla ossea is to be laid bare, a rather large area of
operation  must be prepared, having the shape of a rectangular
trapesium, whose upright rectangle-side is in the cervieal part of
the mid-ventral line of the animal.

Cranialwards the boundary of this area is a line, starting from
the lateral eanthus of the eye and crossing the cheek, standing
vertically on the mid-ventral line. It 1s the basis of the trapezium.

The dorsal boundary, 1s a line, drawn from the lateral canthus
of the eye along the auricular root towards the mid-dorsal line.

The caudal boundary, the obligue side of the rectangular trape-
gium , is indicated by a line, starting from the mid-dorsal line a
little way behind the ear and reaching the mid-ventral line at the
manubrium sterni.

Nearly in the centre of this trapezium is found the angulus
maxillae inferioris, serving as ,point de repere”,

H:-t]‘m::i{ﬂ care 1s given to the disinfection of the roots of the ear
and of the external auditory meatus, that after having been cleansed ,
are filled with Brons’s wadding.

Thus prepared, the animal is streteched with its back turned
upward; and the head, retained m Czermak’s trap, is placed in
such a manner that the area of operation i1s turned npward.

After carefal re-disinfection of the area of operation, the stret-
ched animal with its surroundings 15 wrapped up in sterile gauze,
only the area of operation remaining visible and aceessible to the
operator,

The operator finds his way by the aul of the angulus maxillae
inferioris, that may be felt through the skin.

The wesion of the skin commences somewhat laterally from the
lateral eyve-canthus, passes midway between underjaw and ear, des-
cending at first parallel to the ascending Lranch of the underjaw,
till it has reached the angulus maxillae inferioris and until then
it confinues standing nearly vertically on the mid-ventral line.

It then commences to deviate slowly caudalward, forms a right
angle with itz original direction, courses parallel to the mid-ventral
line, and terminates about 2 eM. from itz bend. In this manner
the skin-ineision deseribes part of a cirenlar line around the bony
and the membranous aunditory meatus, or, if one likes, above and
over the bulla ossea lying m the depth.

This meision having been made, we meet in the caudal part of
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‘the wound, the vena jugularis externa, that i1s generally much
swollen by the turnming of the head. (See fig. 1). This vena is sup-
plied with blood by several venae from the face and from the
auricle of the ear. Inconvenient among these may be the venae reaching
the vena jugularis along the underjaw and also the venae auricun-
lares, especially the vena auricularis posterior,

In the cranial part of the operative lesion is found the Nervus
facialis, crossing the area of operation (See fig. 1).

First of all the vena jugularis has to be put aside. With a
small  blunt  hook it 1s detached so far that it may be pushed
behind the angulus maxillae inferioris. The venae auriculares poste-
rioves are stretched by this
proceeding, and it is there-
fore advisable to cut them
between two ligatures, he-
cause rupture and bleeding
in a later stage of the ope-
ration are to be avoided.
With a blunt wound-hook
the vena jugularis is now
kept behind the ascending
branch of the underjaw
and both together are drawn
aside by an assistant. Du-
ring the further course of
the operation this vena is
seen no - more,

Next the N. facialis has
to be taken care of. This
nerve, after having heen

| : :
| 1| isolated on the surface, 1s
f | lifted nupward by an assistant
' % .
Fie. 1 r cautiously by means of a
The skin and the saperficial fascia being cleft, the blunt wound-holder.
giluntion of (he venas ApPEATE. - .
A Illa\:ilh_ inferior . IF ¥eann maxillaris, @ vena juz. oext., 1 1:'”" t I"':J.l-d lt ||“UE55H1':}'
Povena aure, lat., BN, faoinlie, For, surfie. N, faeinlis,

€ venn auric. ant., £ vend facialia, [ r. zygem. N. facicls. t0 section the nerve in

order to avoid degeneration
in - central direction, as has been done by vaN GEHUCHTEN.
It carefully treated, there need not arise a degeneration. 1f the
nerve he sufficiently protected , this does not occur, and the impor-
tant advantage gained in this way is that no post-operative para-
lysis of the muscles of the face has to be combated. Once the

n

P N S e S
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vena jugularis and the N. facialis having been preserved, the fascia
15 sectioned along the anterior border of the glandula parotis, that
is pushed backward, under the root of the ear, by means of a
third blunt wound-holder.

The operator now secks his direction by the aid of the mem-
branous auditory meatus, and determines the place where 1t passes
info the bony part of it.

The periosteum lying on its surface is sectioned by means of
a small, solid and sharp bone-knife and is pushed aside.  Before
proceeding  divectly to the bulla ossea, the periostenm along the
.i;l]il.ﬂl'iﬂl' lI.:Il_,'ll'l.:l.l,}]." l]r t-ll{'! ]]]'U'['.i‘.ﬂﬁu':'u llIHStI!i{iU"ﬁ i'ﬂ 'I,'E_'EIII{,I'I.'I"EI,i'-ﬁil"li]““l”:al
staying proximal to the place wheve the N. facialis leaves the bone,
until the insertion of the

: I N
m. biventer may be ot
plainly seen. This inser- Il1| 11.I

tion is lifted upward and
15 sectioned close to
where it 1s aftixed to the
bone, (See fig. 2 and
fig. 3). In this way a
large space is obtained
and the bony aunditory
meatus may be seen pas-
ﬁillg into the bulla ossen
this latter appearing as
a smooth hemisphere of
glossy white colour, (See
fig. 3).

Next it is ascertained
again that the vena jugu-
laris and the N. facialis
are not endangered. One

must make likewise sure Bige !
that mothing, becomes The vena jugularis is bept under the ascendent Uranch of the
i=k nmenxilla.
<Foe n1 . . The m. hiventer crosses the field of the operation. The
"lh]hl{, ¥ L]l.-].l.'EI ”r ﬂ“' L : N, faciulis also crosses AL,

arteriacarotis or of the | Bk Bl e i et il semmaacoue, 6
neryeas| ssmin fliehony, mextyaudic. oemna, Bivens ausic. ki EH. facialis.
skull at the posterior wall of the bulla ossea.

This latter point is of the utmost importance. For the seetio-
ning of the m. biventer in order to obtain more space, simple though
it may be for an experienced operater, may become an obstacle.
If, in lying bare the processus mastoidens , the knife of the operator has
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deviated too much towards the foramen of the oceiput, after the section
of the m. biventer, not
only the bony audi-
tory meatus with the
anterior surface of the
bulla ossea, but also
the medio-distal wall
of 1t becomes visible.
Next to this latter is
situated the foramen
jugulare, and the ope-
ator will state to his
dismay that as soon
as the m. biventer is
sectioned , the arteria
carotis and the four
nerves appear within
the area of operation
(See fig. 4).
Beginning from the

centre , these are the

The pozition of the meatus auditorens ossews, of the processus il W) T -
mazstoidens and of the bully ossea, }‘ |!l1_"!. MRelis Ellpﬂ

after the ecleaving of the m. biventer. 1‘iul' t-hl} 'I\T h‘l’pﬂ-
L] = )
A maxtlla inférior, & hulln ogsen, O proe, mastoid. , D meat. ) : ol
glossus, the N. sym-

auwdit, oc8eus . £ meat, nud, mombranncens, F N, focioalis,
pathicus and the N,

vagus. All these ought not to be seen, neiher in this stage of the
operation nor afterwards, when the bulla ossea is opened. For if
the bulla ossea is opened too far distalward, and the mediodistal
wall does not remamn firm, but is ruptured and has top he
removed , the nerves will appear again. The danger of their being
injured is even very great in the latter case, as well as that of
ijuring the well-protected N. facialis.

If one or several of these nerves ave jured, the danger arises
again of oceasioning uncontrollabe retrograde degenerations. In a
fanltless operation however neither the arteria carotis nor one of
the afore-said nerves may have been seen by the operator.

The anterior wall of the bulla ossea and the passage of the
bony auditory meatus into the bulla ossea are now lving before the
operator, who supports the bulla by wadding and either punctions
the top of its hemisphere with a pair of small erooked nibling
pincers or else opens it with a sharp chisel. The supporting of
the bulla is necessary in order to prevent eventual fissures exten-

Fig. 3.
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ding themselves unto the basis eranii and vecasioning uncontrollable
venal bleedings in the interior of the skull.

The aperture is widened further by means of a pair of small
nibling pincers, whilst
the utmost care is
taken that a large
part of the bulla
towards the basis cra-
nil may remain unin-
jured, until at last a
full view is obtained
in the cavum tympani.

Here the way is
easily to be found.

In the very first
place the operator’s
attention is drawn to
the large triangular
orifice of the tuba
Eustachii in the ca-
vam tympani. From
this orifice rises In

a gentle declivity the Fig. 4.
The position of the arterin earotis, of the N. laryngens superior,

triangular pyramid of
i - ol i of the M. hypoglossus of the M. vagus and of the M. sympa=
t-h.f..- l.}l ﬂ“]ﬂlltﬂ'l} ¥ its 1 thieus in welation 1o l:im Toallin s, ks

apex hﬂit]:g Luruml A nort, carotis, B N. sympathicus, € M. vogus, 0 Gangl., suprem.

a colli M. eympathici, K Gangl. N. vagi, F'r. aoric, M. facialis, f meal.
towards the orifice. audic. osseus, M M. faclilis, F bully cssea, £ M. laryng. sup.,

On the basis of the " "'

pyramid and turned towards the operator is lying the foramen
votundum , whilst the foramen ovale, turned more backward, is
not yet visible.

This latter becomes visible only if the passage from the bulla
ossea to the bony auditory meatus is destroyed and the ossicles of
the ear are removed. The glossy white sinew of the m. stapedinm,
lying enclosed in a spacious bony hole on the dorso-medial side of
the promontorium is not seen if the bony auditory meatus renmains
uninjured and its bony hole is left unopened. The cavum tympani
may now be surveved.

a. The removal of the cochlea.
From the orifice of the tuba Eustachii towards the foramen
rotundum runs the line, along which may be opened the thin

i
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.

lamina  of bone, constituting the promontory and covering the
cochlea.

It the promontory be opened by means of the chisel, this instru-
ment, that ul|g‘||i to bhe u‘.h:{'.l:u:ling]_'lr 5|l:1l'|:|. 15 |}11t. 01 ﬂ|m'|§_l; this
line, 1e. along the lateral and posterior border of the pyramid,
and with a single, soft blow of the hammer the lamina of bone,
covering the cochlea, 1= sectioned.

Next the ehisel is put on along the most anterior nervare of
the pyramid (partly along the border of the bony hole enclosing
the m. stapedins), and the thin Jamina of bone is sectioned again.

-
Fig. 5.

The bulln ossea is opened. The aditus ad tobam Eustachii, the promontorium,
the formmen rotondom, the ramen ovsle are 8.

A M. oeerv. 10, B M. cerv. 1, € M. Vagos, D for. potaedum, £ N. svmp., F H. hypogl.,
G proment., ff 8. lar. sap., f tuba Eastachi, J for. ovile.

By a third stroke of the chisel both diverging lines of section
are united straight before the foramen rotundum.

A very narrow lamina of bone, lying before it, remains uninjured.

The thin lamina of bone covering the cochlea is now detached,
and may be removed with a pincet or an excavator.

If one does not dare to open the promontory with the chisel
— for there is some danger that the thin lamina, covering the
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cochlea, may be either ruptured or pressed downward — then the
broad, flat edze of a small hook, having been bent vertically for
this purpose, is introduced through the foramen rotundum,

This edge 15 pushed under the thin lamina of bone, which is
then lifted up.

In most cases the lamina breaks off frontalward enough to offer
sufficient space, and the aperture may be widened with excavators.
Nevertheless a point de repere has been lost, because the foramen
rotundum forms now part of the breach in the hone.

The lamina of bone having been removed, the convolutions of
the cochlea are lying bare, and it offers no ditficulty to extract
these by means of an excavator or of a small, sharp spoon. The three
convolutions being removed, we touch the petrous boue, forming the
posterior wall of the cavity containing the cochlea.

The operation iz now terminated. The cochlea and therewith the
aanglion spirale N. cochlearis has been removed. The N. cochlearis
degenerates within a week.

Endolymph 1z flowing forth. Perhaps the peripherieal organs in
the vestibulum may degenerate. Certainly the ganglia along the
N. wvestibularis do not so immediately. They are certamnly without
any lesion consequently of the cochlea-vemoval. It is therefore not
only possible, but it follows necessarily, that the degeneration is
confined to the N. cochlearis, if indeed this nerve does not exchange
fibres with the N. vestibularis.

b. The removal of the entire |:1,|}}'1"i11'l.h and the section of the
N. octavus.

Generally however it is thought desirable to remove the entire
labyrinth.

To this purpose the operation is commenced in the same way
as deseribed above. The bony lamella covering the cochlea is remo-
ved and the fenestrum rotundum is sought. After removing by
means of an excavator the anterior wall, that had remained stan-
ding, a breach is made between fenestrum rotundum and foramen
ovale in the bony wall covering the vestibulum. The stapes is
extracted from the foramen ovale, without injuring the tympanum.
The breach in the bone is enlarged as much as possible. Thus far the
operation may be made easily without the aid of a lens. At this
moment however it is preferable to examine the contents of the
vestibulum with a lens. The anterior ampulla i1s eaught in an irs-
crotchet, The membranaceous anterior canal is cut through near
the ampulla and with slight tractions the membranous contents of
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the vestibulum are drawn out and removed. By this proceeding
the membranous wall of the semicircular eanals, lying enclosed in
very hard bhone, are stretched and ruptured above their ampullae
and it is advisable to help with a sharp execavator, and to section
them, as they present themselves, in order to obtain their easily
following the tractions. And yet it is very diffienlt to remove the
vestibulum  whith maculae and eristae as a whole. Ordinarily the
anterior ampulla is breaking of. In that case the wall of the vesti-
bulum again is caught in the iris-pincet, and the tractions are
recommmenced , until all ampullae are removed.

After the removal of the cochlea, of the vestibulum with its
appendixes and of the ampullae, the trunk of the N. oetavus is
lying barve. The trunk may be sectioned at the interior auditory
meatus, an operation that is often combined with the removal of
the vestibulum and the ampullae.

For the removal of the cochlea is, in its relation to the central
nerve-system, an operation very different from the removal of vesti-
bulum and ampullae. With the cochlea the ganglion spirale is remo-
ved, but if the vestibulum with the ampullae 1s extracted, 1t does
not follow ]u::'u:-u-:;ll']'l}' that the :_I;;mg]iml vestibulare 1z totally extir-
pated. Therefore it 1s often thought desirable to destroy the trunk
of the N. octavus, that becomes visible divectly after the removal
of the cochlea. For along this trunk in the meatus auditorius
internus are situated continuously the nerve-cells forming the ganglion
plexiforme Searpae.

Only when the nerve has been sectioned between these cells
and the central nerve-system, the N. vestibularis 18 1 the same
condition as that of the N. cochlearis after the removal of the
cochlea. Only then there are no longer any cells hetween the lesion
of the nerve and the central nerve-system. It is even questionable
whether it be possible, in experimenting on rabbits, to section
the N. vestibularis centralward from the ganglion vestibulare wit-
hout injuring the meduolla oblongata and the N. facialis is mostly
injured in that case.

It is therefore rather easy to obtain isolated atrophy of the
N. cochlearis.  On the contrary it is impossible to obtain atrophy
of the N. vestibularis, withont injuring likewise the N. cochlearis.
As soon as the vestibulum is removed, necessarily the N. cochle-
aris 1s damaged too.

In the course of the operation neither the nerves, runming in
the interior of the petrous bone, nor the N. facialis, nor the chorda
t.}'!ﬂ':r:lni, become visible.
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¢. The sectioning of the corpus trapezoides.

Cochlea, wvestibulum with FIII]l_IlI,I]:iE_’. having been removed and
the trunk of the N. octavus lving before us, it is very easy , guided
along by this trunk, to divide with a lanciform knife the dura
mater and to damage the medulla oblongata.

This lesion of the medulla oblongata is produced invariably dor-
sal from the ramus spinalis N. V, and if due care be taken that
the knife does not penetrate too far, the corpus t.J'JL|:e:?.n'uh!.~'- 15 ¢nt
from the nunelens ventralis N. VIII, without many ecomplications.
The knife enters the oblongata at the origzin of the N. VIII, euts
generally the dorsal part of the ramus spinahs N. V., 15 intro-
duced between it and the oval area of the corpus restiforme in
the so-called interior part of this latter, and terminates more or
less far dorsalward in this interior part (the corpus juxta-restiforme).

The destruction caused by the kunife may be controlled post
mortem when the medulla oblongata 1s examined in serial seetions.

By this section the COrpus trapezoides, at least i ats distal
portion iz divided from the nuecleus ventralis N. V111 dorsal (lateral)
from the ramus spinalis N. V.

There is still another manner of seetioning the corpus trapezoides
without destroying the periphervical organs of the N. VIII and the
octavus-roots.  T'he bulla ossea having been opened, the promon-
tory is left undamaged, but medio-ventral from the promontory,
passing through the cavity (or next to it) that contains the M. stape-
rius (this latter being removed if neeessary), the posterior wall of
the bulla is punctured, and the glossy N. trigeminus does appear.
Directing the knife by the aid of this nerve, the dura mater is
cleft and the medulla oblongata is damaged, i. e. the corpus trape-
zoides medial from the ramus spinalis N. V. This lesion however
is of less importance than the former operation.

d. The section at the dorsal oectavus-tract. (von Moxakow's stria
medullaris).

Next to the operations at the peripherical organs of the eighth
cerebral nerve and to the section of the ventral systems of the
root-fibres of this nerve, it may offer great tmportance to section
their dorsal systems.

The section of the dorsal octavus-tracts, simple though it may
be, must be attempted from the fourth ventricle. In operating on
rabbits, under strict asepsis, it does not offer any great difficulty
to lay bare in the mid-dorsal line the membrana atlantico-oceipi-

talis, withont any haemorrhage. This membrane being cleft . a view
Verband. der Kon. Akad, v. Wetenseh, {Tweade Sectic.) DI, XIV. 2
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is obtained of the interior of the 4" ventricle , bordered by the inferior
peduncle of the cerebellum. On both sides the interior part of the
corpus restiforme appears as protruding edges, that may be easily
recognizged. The interior part of the corpus restiforme may now be
incised and with the corpus restiforme the stria acustica may be
seetioned transversally at different places.

This may be done:

1Y more distally. The thin knife is introduced through the most
lateral portion of the dorsal octavus-nuelens into the interior part
of the corpus restiforme, cutting this in latero-distal direction, pas-
sing farther through the oval arvea of the corpus restiforme and the
nucleus ventralis N. VIII and reaching the surface of the oblon-
cata dorsal from the place of entry of the octavus-roots. If the
operation 1s well done, the tuberculum acusticum and the nuclens
ventralis N. VIIL are separated from the medulla, the oval area
of the corpus restiforme 1z sectioned but the two roots of the
nervus octavus are often very slightly injured.

If the attempt be made mmperfectly, the point of the knife remains
within the juxtarestiform body.

2% maere proximally. Again the knife is introduced in lateral
direction in the most lateral portion of the dorsal octavus-nuelens;
but now it is turned somewhat more cranial, and is cleaving more
cranialward the ped. cerehelli superior, reaching the lateral surface
of the brain, a little above the pons in the lateral fillet.

Whilst by the former operation through the pedunculus cerchelli
imferior, the stria medullaris was cut transversally in its more distal
part, the eranial rest of the stria did remain unimjured.

This cramal rest, to be sure, is cut transversally in the second
operation. But in the mean time this latter involves the seetion of
the pedunculus cerebelii superior,

Both these operations are likewise necessary, in order to obtain
orientation  about the course of the seeundary octavos-tracts. They
must be repeated several times before their influence upon secun-
dary degeneration may produce a umform result.

2. The acule wmotor-troubles avisivg afler owe-sided
removal of the labyrinih.

When, operating on rabbits in the above deseribed manner, the
caviom  tympam has been opened, the bony wall of the promon-
torium removed, the spiral convolutions of the (thus opened) eochlea
destroyed, the vestibulum having next been entered into and sac-
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eulus, utriculus and ampullae extracted (whilst, if necessary, the
N. octavus has been sectioned at the interior auditory meatus), —
then the one-sided destroction of the peripherical organ of this
nerve 1s followed by tempestuous troubles of motility.

The eve on that side is jerked violently towards the nasal canthus
(laterally) and remains fixed there, torned downward (ventrally)
as far as possible, The
slit of the eve is ex-
ceedingly  narrowed ,
though there is pro-
trusio  bulbi.

The opposite eye
on  the contrary is
drawn  towards the
middorzal line, devia-
ting likewise a little
i nasal direetion, the
lateral edge of the
sclera becoming visi-
ble, the more so be-
anse the eye protro-
des from the widely
opened eye-slit.

This characteristic
|1-uﬁil.i_:_||| of the eyes,
appearing directly af-
ter the operation, is
maintained at itsacme
for a few moments
only. After a few
moments it is some
what reduced, and
during the reduction
often the eyes are
continually  brought

back into their first Fig. 7.
iti o jerk Position of the eyes alilit.
I]l]ﬁlt]ﬂ!l h‘r "jﬁl Lﬂ' Threa n'&t’.']v.ﬂuiqll'l.l::la‘l:.'luhﬁ erhﬁi?ll ::T' ;lril:-'l":. labyrinth.

resembling  those of

nystagmus. But after some minutes the characteristic position of the
eyes, not so intense however as immediately after the operation,
has become permanent and continues for weeks, months or some-

times even years after the operation with small loss of intensity.
i
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A glance on the subjoined photo may show hetter than any
deseription, how the characteristic attitude of the eyes (reaching
its ueme again when the head is kept straight) presents itself, the
head being put in a straight position, three weeks after the operation.
(See {ig. 6 and fig. 7).

As it is said already, the attitude of the eves is slowly amelio-
rating, and when it has been somewhat reduced , oceasional shocks
of nystagmus recur continually, always i this manner that by an
active violent jerk the eyes are brought again into their maximal
deviation, and veturn then gradually into a yet evident deviation
hut of a less intense degree.

As soon as the amimal (that hitherto was bound, and was there-
fore constrained to keep its head straight) has been loosened and
set on its legs, or laud down on the operated side, a new tempest
of involuntary movements does follow. The head i1z turned with
extreme vigour towards the operated side, in such a manner that
the cheek on that side is put down to the ground. Sometimes
even the turning of the head is so excessive, that the dorsal part
of the head — turning towards the operated side — touches the
ground. Simultaneously with this movement of the head, the upper
limh opposite to the operated side is extended and abduced as far as
possible from the body. With this limb the apimal is seratching
the ground, as if trying to support itself by its leg in order to
prevent further turning.

Generally however 1t does not succeed in this.

The animal is beating the air desperately with the foreleg
opposite to  the amoved labyrinth. This foreleg, still abduced
and extended as far as possible, rises and rses (fig. 5 A--C),
until at last it has got into a vertical stand. The dorsal part of
the head touches the ground, at this moment, for the turning
upward and the lifting of the opposite shoulder, subsequent to
the turning of the head, is the cause of the motion of the foreleg.
As soon as the foreleg has crossed the vertical level, another move-
ment appears. The animal canmot maintain the hind-part of the
body in the habitual attitude, now that the fore-part of the body is
so far turned. It has done so, until the fore-lex had reached the
vertieal level, (or until the dorsal part of the head had touched
the ground), but the furning of the head still continues. Now at
once the animal subverts the hind-part of the body and also turns
it to the operated side.

Doing so — the animal has then rolled round its longitu-
dinal axis in the direction of the operated side, and it is not

S T TN
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rare to see this movement repeated several times. (Sec fig. 8).

Fig. 8.

Different attitodes during the revolulions of o rablit, after removal of the lefi labyrinth.

Every revolution is accomplished in two tempo’s, or rather it may
be decomposed into two semi-revolutions. By the first of these , head,
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and neck are turned towards the operated side , the opposite shoulder
is turned upward, subsequently the crossed fore-leg is extended and
abdueed and turned npward also (fig. A—C). The turning of head
and neck goes on until a position is attained, that does not allow of
maintaining the hindpart of the body in its original position towards
the distorted forepart. This first part of the revolution apparently
does not depend on the will of the animal, but seems rather to
be involuntary, as an inevitable automatism. Head and neck (and
subsequently the opposite foreleg is rised) are foreed in their position
fo the side of the operation. But the second part of the revolution-
movement has another origine (fig. 8 D—E). It is impossible for the
animal with its fore-part so turned , to maintain the original position
of the hindpart, and it seems that this movement depends from the
animal’s willing. Voluntarily the hindpart is thrown towards the ope-
rated side.

In order to obtain a just impression of the position of the
fore-part of the body, the best way 15 to hft up the animal
by the skin of the back. It may then be seen how the animal,
hanging free in the air, only supported by the hand in ifs back,
assumes , in consequence of the turning of head and neck, a very
peculiar position, not casily to be described.

When ohserving it from the ventral side, we see that the ope-
rated side of the head is pressed against the shoulder of the same
side, looking dorsalward and candalward, whilst the now operated
cheek 1s looking frontal-ward and eranialward.

This forced attitude of head and neck of the ammal (even the
upper (anterior) part of the trunk participating in if) is originated
as suddenly as that of the eves after the removal of the labyrinth.

To the purpose of giving a more minute description of the
characteristic attitude of head and neck, it is advisable to draw
mentally the mid-dorsal and mid-ventral lines of the animal, and
to take as a starting-point the stand of the medial plane of the
body brought through both lines.

The mid-dorsal line is running from the tail over the processi
spinosi of the chest-vertebrae (caudo-thoracic portion of this line),
over those of the neck-vertebrae (cervieal portion of this line) towards
the oceiput, and thence passing between the eyes, over sagittal
suture and  dorsum nasi towards the middle of the upperlip (era-
nial part of this line).

The mid-ventral line goes from the middle of the underlip over
the chin towards the larynx (eranial part of the mid-ventral line),
thence 1t descends opposite the trachea to the manobrium sterni
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(cervieal part), and reaches the symphysis along the linea alba over
the umbilic (caudo-thoracie part). The plane brought between both
lines, divides the animal into two balves, and is the median plane
of the body.

Now, if a normal rabbit is kept swinging free above the ground-
plane, its median plane is standing vertically on this ground-plane.
The caudo-thoracic and cervical portions of both median lines are
running vertically to the ground-plane and are one another’s prolon-
cation. But their cranial portions, though lying in the same median
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plane with the other portions of both lines, are forming with these
latter an ;l]lglt‘: of 907 or even more. {Juumwjuc'nl.h', when viewed 1n
front the median part forms one line.

But viewed laterally, the median plane of the body appears as
is represented in the adjoining figure. The eranial portion of the
mid-dorsal line turning eandalward is looking ventralward, the era-
nial portion of the mid-ventral line turned candalward, nearly tou-
ching the cervical portion of that line.

Entively different is the position assumed by the rabbit whose
labyrinth has been removed on one side, when Kept swinging free
in the air, as is shown in photo fig. 13,

In the eaundo-thoracic portion both lines are still running straight
upward. The median plane throngh both lines is standing vertically
on the ground-plane, in the same way as with the normal rabbit.

But at the 7" cervical vertebra, in most cases even at more
distal vertebrae, another position commences, The eervical portion
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sometimes  even also the thoraco-cervical portion of the median
plane is turning towards the operated side.

Consequently the cervical portion of the median pline of the
body 1= no longer lving m the prolongation of the caudo-thoracie
portion of this plane. It is forming with this latter an angle of
90%, and runs therefore parallel again to the ground-plane, on
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Fig. 0.

Sehome of the medinl plane, if only ils cervienl part was turoed 909, and if ite cranial part had
retained it= originnl position relative to its cervical part. Scen from ibe right side.

which the eaudo-thoracic portion of the median plane of the body
15 standing vertically.

In the meantime however the eranial portion of the median
plane of the body has also taken a twrning, as it would not main-
tain 15 original position towards the cervical portion because of
the changed position, assnmed by this latter towards the eando-
thoracie I}urliu]l_ If its original position had been maintained , then
the cranial and cervieal portions of the median plan of the body
would  still form one plane, standing vertically on its thoraco-
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caudal portion, but now parallel to the groundplane in a level B. The
position would then be conform to the schewe , represented in fig. 10,

But such is not the actual position of the head. (See fiz. 13).
Netther 1s the change in position, suffered by the eramal portion
of the median plane towards its cervical portion a simple moving
parallel to itself, in such a manner that (as in fig. 11) the eranial
portion , though standing vertically on the eervical portion, runs
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S relaingd s ariginal postiion FelAtive e lts cauorthoracie Part. Scon from.the FgHt side.
parallel to the thoraco-candal portion that has retained its original
position in a plane C, parallel to A, where the latter is found. This
again is not the actnal position of the head. (See fig. 13).

The cranial portion of the medial plane of the body has made
a turning on its eervical portion and this movement has heen made
towards the operated side. The cranial portion is forming an angle
of 90° or more with the cervieal portion, and consequently a
position of the head is shown, as represented in the scheme of fig. 12,

The eaudo-thoracie portion of the median plane 1s still Iving in
A. The cervieal portion is standing in a plane B perpendicular to
The eranal portion of the median plane is lving in a plane
. standing vertically both on A and on B. Within this plane
t may assume different positions, as shown in 2z, £ and 7.

Rarely however positions, surpassing that which is represented
in 7 are found, because in that case the rolling round the hori-
gontal axis becomes necessary,

-
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Of course a scheme as represented here, has no further signi-
ficance than that it may be of some aid to get a prompt orien-
tation in the position of the operated animal. In the photo (fig. 15)
the forced attitude, characteristic for the head and neck is repre-
senifed , as shown when the animal is kept swinging free in the
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Fig, 12

Scheme of the medial plane from & rabbit, swinging free above a horizontal plane aftes
removal of the left labyrinth. The esevical part is turned S upon the easdo-
ihoracie part, and the cranial part bas turned opon the cervieal in
2 U in 2 0 in 4 180 Saeen latarally from Lhi right sidg

air. Neither does this ]mr-'-;itiuu n'lmngu when the animal 15 sitfing
down on the ground. A comparison between fig. 13 and the posi-
tion, designed n fig. 14, A—DB, will easily enable us to form
a just estinate of the attitude of head and neck, with the aid of
[ill’ E‘i:lll’ll]l_’. :I,-II[] i_[:'-. lll’.ﬁﬂl'iljti“]], :II-ILII'L!'I}\'L'I' tIIL". Lf{”lf{”'rl]il:l.' hl:t“-l:l:u
the characteristic position of head and neck i rabhits and that
shown by pigeons (see fig. 14, C) is so striking, that it may be pre-
sumed a similar mechanism is working m both. "These latter figures
however have been taken from animals, showing no longer any rol-
lings arvound their longitudinal axis towards the operated side, 3
or b weeks after the operation.

For, besides the forced position of head and neck, the position
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of the extremities directly after the operation is likewise charvacteristic.
When the animal is kept swinging free, the extremities on the
operated side are hanging helplessly down, those of the opposite
side are contracted. (See fig. 13).
Special deseription must be given of the opposite upper extre-

Fig. 13,

Copy of o photo from a rabbit swinging frea above borizental plane
after removal of the laft labyrinth.

mity, beecause it assumes a very pecubiar position, hyper-extended
and abduced from the body and in the meantime hypertonic.
During the first dayvs after the operation the animal is beating
and seratching the ground with this leg, in ovder to prevent the
revolutions (fig. & A—ID). Even in a period, when the turning
of head and neck has already been much reduced, this leg is still
kept extendend far from the body by the anmimal, partly because
the shoulder is lifted up, perhaps also to compensate the forced
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attitude of head and neck and to prevent rolling (fig. 14, A—B
and fig. 15 A).

For the extremities on the operated side remain inactive during

Fig. 14.

Copies of photo's from rabbits and from a pigeon afier removal of the left
(rabbits) and of the right {pigeon) labyrinth,

A. Fabbit's position a vear after the removal of the left labyrinth,

I Rabbit's position three weeka after the same opamtion.
€ Pigeon's position three weeks after the removal of the right labyrinth.

the revolution round the longitudinal axis. They are lax, and the
anunal  uses  them far less than the opposite extremities, that are
continually kicking. The upper extremity has been shoven under
the body beecause of its laxity. 1t cannot bear the burden of the
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body and one of the phenomena, characterising the typical position
of the anmimal after the operation, is that this leg, having been
shoven involuntarily foreward and outward, gets under the head
and supports this latter (see fig. 14).

In this way the typical position of the rabbit after one-sided
removal of the labyrinth, reproduced as it is by the photo’s fig.
14 A—B, fig. 15 A, oceurs. The neck and head are turned to
the side of the operation, the opposite foreleg i1z extended and
abduced, the equilateral, relaxed, has given way for the burden
of the body and iz shoven forward.

This position is permanent for a long time,

A summary of the phenomena, observed dirvectly after the reino-
val of the labyrinth, runs therefore as follows:

1°. A peculiar forced attitude of the eyes. The eye on the
operated side is turned downward and inward.

2% A peculiar forced attitude of head and neck. The cheek on
the operated side iz turned in the divection of that side, and laid
on the ground.

3% A peculiar abduced-extended position of the upper extremity
on the opposite side.

4°. Atony of the extremities on the operated side, the opposite
extremities on the contrary being more or less contracted.

5°. Rollings of the body towards the operated side round its
longitudinal axis.

These phenomena are gradually losing their intensity up to a
certain limit, but they never are entirely compensated.

3. Permanent disturbances of wmofion afler the one-sided rewoval
of the labyrinth.

An investigation of the further course of the tempestuons motions,
following directly on the removal of the labyrinth on one side, is
of course indicated. Not only it Is an interesting question whether they
are reduced at all afterwards, and if so in what measuve, but besides
it is of great importance to investigate, to which extent all these
phenomena may be considered to he independent from one another,
or if we find this is not allowable, in what manner they may be
connected together.

We will therefore commence with:

a. The rolling of the body around its longitudinal axis in the
direction of the operated side.

I have demonstrated alreadv, that neck and head, shortly after
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the operation, have been turned round in such a manner that for
a normal animal 1t becomes itu]:m-:sihh: to remain seated on the
cround with its lower extremities, its fHI‘I!l}ﬂl'l- having assumed a
forced attitude, exeeeding a certain degree. All the more so, because
of the fact that this position does not retain permanently the same
intensity , but is at intervals suddenly intensified.

It the rabbit, like the pigeon, did possess a long and easily
movable neck, that could be laid down on the ground and find
a support there, whilst the head was being turned upward, then
the turning might perhaps, as it is in pigeons, still be checked,
and the turning of the head only, might oceur until 270° or even 360°,

Now this is impossible in rabbits. Therefore the animals roll. "T'his
rolling of the body round its longitudinal axis is therefore always
accomplished 1 two tempo’s. The first automatic tempo of the
rolling is the same as it 1s observed in pigeons. The head is thrown
vigorously towards the operated side, and turned so far, that its
dorsal eranial plane touches the ground. The head then turns 1507
As 18 deseribed already, at this moment the upper extremity
of the opposite side, drawn by the movement of head and neck,
is extended and abduced as far as possible from the body, and
by scratehing the ground tries to prevent a further turning of the
head. But il onee the head has been turned further, if its dorsal
plane touches the ground, if the turning surpasses 150°, the aid
of the upper extremity becomes useless. The extremity is itself turned
upward, and at the moment when it does arrive in the vertical
plane . (the turning of the head then reaches 270°%) the second
tempo of the rolling sets in with a vigorous jerk, and the hind
part of the body is thrown round by the animal by an energetic
\,'|]|1|,'|]Tn]"l|.' movement. The fact, that the 1‘|:I“i.llg of the lilll:ll'lr round
its longitudinal axis is always preceded by a very intense turning
of head and neck, sapports the probability that the mechanism of
the revolution may be a consequence of the antomatic initial fur-
ning of neck and head.

After a few days however the rolling ceases. Then follows a
period after the operation, wherein the rolling may be at any
moment provoked again by laying down the animal om its non-
operated side. The head is then jerked wviolently towards the
operated side and the revolution follows. After a week perhaps
this also ceases. It may still oecur sporadieally in the second week
after the operation, but after three or four weeks the animal does
no longer roll round its axis. Head and neck still are turned, but
this characteristic position has no longer the same intensity 1t
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had shortly after the operation. The turning of head and neck
being thus gradually reduced, and at the same time the number
of fits diminishing, in which an acute and excessive turning of the
head ealled forth in periodical returns the acme, the rollings of the
animal have ceased likewize and do mnot return. A permanent
deviation of the head and neck of the animal remains, and in the
rabbit this is never entirely compensated. The tuming of the head
on the cervical part of the body, towards the nl‘jm'ﬂtm! side , does
again allow the animal to be sitting on its four legs.

The fact, that the revolutions cease, when the deviation of the
anterior part of the body is corrected so far that sitting is made
possible again, offers a strong argument for the presumption: that
the revolution 15 quite dependent on the intensity of the twrning
of neck and head.

Still there is another, very important argument for this opinion,
The animal, though rolling with the utmost violence, can be relea-
sed immediately from these revolutions, if the other labyrinth is
also removed. By this second operation the turned position of head
and neck has likewise ceased as by enchantment, and also has the
deviation of the eyes disappeared in consequence of it

As soon as by an operation, removing both labyrinths , the mner-
vation-defect has become nearly equal on both sides, the torning
of head and neck does not appear, neither the revolution round
the longitudinal axis of the body.

One of the phenomena deseribed above, viz. the revolution round
the longitudinal axis of the body, may therefore be considered as
a consequence of the turning of head and neck; another, viz. the
hyperextended-abduced position of the opposite fore-leg, may be
necessitated partly by the changed upward position of the opposite
shoulder, on the operated side the shoulder being turned downward.

Both phenomena are therefore dependent on the turning of head
and neck, this latter may be said to belong to the primary distor-
bances of motion. Rolling and the characteristic position of the
foreleg are secundary to it.

Not so easy it is, to elucidate if there is connection between
the position of the head and neck and the deviation of the eyes.

b. Turning of head and neck and the deviation of the eyes.

After a complete removal of the labyrinth, head and neck ave
never to regain their original position. All phenomena that did appear
directly after the operation, continue to exist in a lesser degree.
The neck is bent on the trunk, the head is generally turned so
far on the neck, that the cheek on the operated side is looking
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towards the ground, resting on the atonie foreleg of that side which
has been  shoven forward, whilst the opposite fore-leg is hyper-
extended and abduced. Only the revolutions have ceased.

With its twisted head however the animal continues to provide
- all its habitual wants. It is eating, exerting coition, fighting
with  other animals, and does not give the impression of being
dizzy, or of turning its head in ovder to compensate a sensation
of dizziness.

[ eventually in periods of rest, when left entirely to itself the
animal is lifting its head, the orbital fissure on the operated side
15 opened somewhat wider, and the eye is no longer turned so far
downward in the nasal corner as it was dirvectly after the operation.
The eve on the opposite side is likewise turned less far dorsalward.

When an animal has got into this stage, and is able again so
sit on its four legs, we can try to put the head straight. A vigorous
exertion 15 needed to do this. The animal offers violent resistance,
but with some difficulty 1t may be done. If the head, after having
been kept straight in this manner, is suddenly left free, it falls
back with a vigorous jerk. It may even oceur, that a single revo-
lution reappears by this experiment.

Of even more importance is the fact, that with an animal in
this stage, the deviation of the eves, having also diminished some-
what already , at once become maximal, when the head is put straizht.
This position of the eyes lasts as long as the head 1s kept straight,
sometimes  the eves relaxate, and in that case they are brought
back into maximal deviation by a sudden shoek, nystagmus is seen.
These strokes of nystagmus often succeed one another with regular
intervals.

The deviation of the eyes is therefore doubtlessly connected
with the turned position of the head, in such a manner that the
head follows the position of the eyes, this latter showing itself
more plainly, if the head is prevented from following the eyes.

Fvidently the eye on the operated side has assumed the most
evident deviation, the opposite eve rather following the former. The eye
on the operated side (see fig. 6 and 7) 1s drawn downward and
nasalward. The head is following exactly the movements of this eye.

The neck being turned into the frontal plane, and the head being
turned into a plane standing vertically on the former, the head
follows the direction indicated by the turning of the eye on the
operated side. Therefore the impression seems justified, that the
mvoluntarily assumed position of neck and head is a movement made
in compensation to the curious turning of the eye on the operated side,
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Of course it would be very important if the deviation of the
eve could be counterfeited {‘!?{I}ll:]‘illll_'.]_lhl":!.-',

The analysis of the {ll:'!ﬂﬁih: eve shows the following Pllﬂllf'l'll“lﬂl

a. small orbital fissure.

4. protrusio bulbi.

e. maximal deviation in a divection downward (ventral) and in
the nasal canthus (lateral) with a slight rolling of the eve.

All these phenomena may be the result of phenomena of paralysis,
whereas the antagonistic innervation has been preserved or is even
increased. In that case the paralytie phenomena must be:

a. paralysis of the m. levator palpebrae superioris,

. paresis of several muscles of the eve with seeundary exoph-
thalmus paralyticus.

e. paralysis of the m. rectus superior-drawing the eve frontalward-,

paresis of the m. rectus externus-drawing the eve lateralward-,

paresis of the m. obliquus superior-drawing the eye downward
and rolling if.

In connection with these paralytic phenomena we must admit
a strong antagonistic action, exerted by the m. rectus internus and
the m. obliquus inferior to develop the deviation of the eye.

Basing on this analysis, 1 now sectioned in rabbits isolated or
i eombination the m. rectus superior, the m. reetus externus and
the m. trochlearis —— all this being done eazily by one single con-
junctival lesion — and extirpated pieces from these three muscles,
each piece being long at least 1 e M.

After this operation however there is never observed any ftrace
of a deviation of the operated eve. Perhaps the muscles are not
rendered completely inactive, perhaps the antagonistic hyper-inner-
vation is not exeited, probable beeause under these conditions sneh
an innervation would not serve to any purpose.

To conclude, T never did sncceed in provoking any evident
deviation of the bhulbus |1}-‘ means of sectioning the bulbus-musecles,
far less a position that might in any degree be compared to that,
observed after destruetion of the labviinth.

It remained therefore impossible to decide whether an experi-
mental deviation of the eyes was followed by a similar position of
head and neck in the same direction, because such a position of
the eyes could not be provoked experimentally.

Still the argument remains valid, that head and eyes compen-
sate one another mutually by the deviations they assume, snd this
supports the opinion that the turning of head and neck may be a

corrective for the position of the eyes.
Verhand, Kon, Akad. v. Weatensch. (Tweede Sectie D1, XIV). 4
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A farther support to this opinion is given by the fact that both
the deviation of neck and head, and that of the eyes, cease directly
after the removal of the

second labyrinth.

mofion tn rablits afler
the  extirpation of the
labyrinth on both sides.

No result of any ope-
ration can be more stri-
king than the result,
following  nmmediately
on the removal of the
second labyrinth, when
this operation is made
some weeks or months
after the removal of the
first labyrinth,

The animal, hefore
being  operated , bears
its head obliquely, it
presents the involuntarily
assumed position of the
eves, the abduced-exten-
ded position of the oppo-
site fore-leg, the atony
of the homolateral extre-
mities, hut after the
second operation 1t has
become quite another

Capies of photo's, AT ST 0
1. A ranbbit after removal of the left labyrinth, '1“1]“'!] Ehi‘“" hg' l.j)'

H,f"l'lm same rabbit after removal of both labyrinths. Al o - =D
2. The same rabbit stagaering. 1}"-: ”h]“lut' ]m*'ltm“

of the head — the tur-
ning of head and neck — is suddenly changed. 'The animal bears
its head straight. But in order to do this, its forelegs are widely
extended (sce fiz. 15 B—C). The head 1s unsteady. It is hanging
downward (see fig. 15 B).
Besides now and then fits occur, in which the head is thrown
abraptly backward. The animal then staggers (see fig. 15 C).
The eyes are standing straight in the head. The orbital fissure

"

Fig. 15.

4. The disturbances of

il



OF THE NERVUS OCTAVUS 35

on the opposite side is narrowed, that on the operated side is
widened by the seeond operation. There is no longer any devia-
tion of the eyes (see fiz. 16 A before and B after the second
operation). On both sides however there is distinetly protusio bulbi,
and the movements of the eyes are performed by strokes of nystagmus,

H’Ulllizll‘]}' striking 1s the position of the back, it presents no
longer a convex curve, as in the normal animal, on the contrary
it is sunken in, and cannot assume the former rounded position again
(see hg. 17).

Only with difficulty the animal is able to maintain itself on its
four legs, that are placed in a singular position under the body.

Fig. 16,

A. Position of the contra-lataral (left) eye after remaoval of the right labyrinths,
. Position of this eyve after remaval of both Inbyrinths.

This latter is sunken in. At every moment it is slipping and there
exists a great laxity of all extremities. The rabbit does no longer
jump, it is creeping and faltering, and moves difficultly.  Still it
does not roll. In the lower extremities the atony is very strong,
likewise in the fore-legs. The abduced-extended position has vanished.
In order to maimtain its equilibrinm, the animal keeps its forelegs
wide-extended. It does no longer react on sound-impresssions, and
I could never keep them alive for more than two or three weeks
after the second operation.

The results of the removal of the labyrinth on both sides are
apt to support the opinion, that the symptoms of one-sided extir-
pation — the turning of head and neck and the deviation of the
eves-are connected symptoms, and that the rollings around the longi-
tudinal axis are dependent on the turning of head and neck. But
above all the results of the operation on both sides seem to prove
that after the removal of the labyvrinth on one sude a one-sided
spasm prevails, caused by destruction of innervations on the operated

8%
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side. If now these innervations are destroyed likewise on the oppo-
site side, as is the case after the second operation, there is no
longer any reason for the prevailing of tonic spasms on that side.
The normal position is regained. But all movements are feebler,
more unsteady, because they are supported by a reduced inner-
vation. Head, neck and eyes seem therefore to be recovered, the
extremitics are atonie. The atony of the extremities exists on hoth
sides, 1t 1s strongest in the upper extremities, but is very marked
also in the lower ones.

b. The resulls of destruction of the cochlea.

After the removal of the cochlea on one side, the animal, when
loosened from the operation-table, shows usually in both eyes some
nystagmus, by means of which is indicated the same deviation of
the eves that is so conspicuous after destroction of the labyrinth,
and in the same direction. The head is also poised more or less
obliguely. The homo-lateral ear is often hanging downward and the
atony of the extremities on the operated side is plain.

A short time after the operation these phenomena have much
diminished.  Still the experienced observer may easily distinguish
the operated side, because a soniewhat oblique position of the head
is permanent, as is likewise a propensity to nystagmus or else to
a deviation of the eyes, and also 1s the atony of the extrenities on
that side.

But all these phenomena are shown in a far lesser degree than
after destruction of the labyrvinth. Tt oceurs rather often, that one
or two weeks after the operation the animal begins to roll, whilst
the involuntarily assumed position of the eves, the turning of head
and neck, and the atony of the lower extremities increase. This
proves, that the discharge of endolymph — that will nearly always
complicate the removal of the cochlea — has brought a compli-
cation by altering the contents of the vestibulum. In this manner
the same complex of phenomena is brought about that appears after
one-sided removal of the labyrinth.

The removal of both cochleae has the following effects:

. The animal does no longer react on the sound-impressions.

2. It walks with wide-stretched legs, head and ears are hanging
down, the back is sunken in. The head, thongh unsteady, is less
unsteady than after removal of the labyvrinth. The eyes are stan-
ding straight, but nystagmus is easily provoked by moving the
head. Briefly, both after one-sided and after double-sided extir-

.h-.n..._
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pation of the cochlea, all phenomena are shown that result from
extirpation of the labyrinth, but they are not so intense and are
much better restored.

In the first days after the removal of the cochlea on both sides,
the animal is hardly to be
distinguished from one, in
which both labyrinths have
been removed. Trough in the
former case much more 1s
restored , 1 could not find a
great difference in the bearing
of rabbits after double-sided
removal either of the cochlea
or of the labyrinth during
the first week.

[n both cases sound-impres-
sions are perceived very badly
or not «at all. The disturban-
ces of motion resulting from
double removal of the co-
chlea offer at first no diffe-

o : A, Pozition of a non-operated raldt.
rence at El” ; alterw ﬂl'llﬁ tI“.'! B, Position of this rabbit alfter vemoval of both coclilens,

difference iz great, for two

or three weeks afterwards, the atonic symptoms recover. Only the
double operation is dangerous and badly supported. The difference
seems to be a difference in degree. All that becomes atonie after
extirpation of the labyrinth, becomes so likewise after extirpation
UII ti”_". l:ui?]lli'“. {}]"“'Hil]i:ll l‘[lUil]l’q’l’l]I}L‘.l'Htiﬂllﬁ are Ilnlli]"l'l'l'{l hl"l 'IFi.‘i-l-
recovery. Rolling never is obtained.

a. The effects of the section of the dorsal secundary
tracts of the N. oclavus.

As soon as in a rabhit the section in the IVY™ ventricle, des-
eribed in the preceding chapter is produced, great care should be
taken to keep the head fixed, in order to prevent the animal
from damaging itself. For the lateral eye is jerked violently towards
the lower nasal canthus and the opposite eve towards the dorsal
{(upper) canthus, the head turning at the same time with equal violence.

The animal after being loosened from the operation-table, rolls,
the opposite upper extremity is hyper-abduced and extendcd and
the animal is kicking continually with this leg. The lateral fore-leg,
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and  both lower extremities are atonic in the highest degree.

Gradually the rolling ceases.  Permanently however the animal
hears its head obliguely, the eves retain their deviated position,
:'Imngmg with the p:::-:itimi of the head, If this latter is put Stl‘éligllt,
the deviation of the eyes attains again its maximal degree. Briefly,
an animal in wich has been produced a succesful dorsal section
15 not greatly different from one in wich the labyrinth has heen
removed 1n toto. Here also the difference 1s ul'||_1|.-' in lIL!gI'UU_ Yet
the alony is more evident. It exists on both sides and especially
in hoth lower extremities it is stronger than after removal of the
labyrinth.  After this latter operation the atony of the lower
extremity on the operated side often has to be sought for. It can
only be demonstrated by comparing it earvefully with the extre-
mity on the other side. After the dorsal section both lower extre-
mities, that on the opposite side also, are hanging helplessly down
like inert masses. Though the atony is strongest in the extremities
of the operated side, in the opposite legs it is still very important.
It prevails in the lower extremities, so much that during the first
days after the operation we might believe in paralysis of the hind-
part of the body. But if the animal is left to itself, we find that
it draws its lhindlegs again under the body, though with some
difficulty. As soon as it is frightened and changes its place, the
lax lower extremities remain behind.

This appears to me being the canse that the volling of the
animal 15 performed  with less vigour than after removal of the
labyrinth. Generally it 1s confined to one single revolution, where-
as after extirpation of the labyrinth several revolutions may take
place, and do so as a rule.

This also seems the reason of a symptom, that rabbits present
sometimes as o permanent symptom after the sectioning of the
dorsal tracts.

[t is the motion of the animal on the outline of a ecircle the
centre of which is found on the operated side. In rabbits with
one-sided removal of the labyrinth this manege-gait is not observed,
I believe the cause from this fact to be that after the latter operation
the atony in both lower extremities is never so much marked,
that the hind-part of the body does no longer follow the fore-part
of it. The fore-part during the gait, is deviating toward the side
of the operation. This is also the case after the removal of the
labyrinth. But after the sectioning of the dorsal secundary tract of
the N. VIII, the weakness of the lower extremities is the cause
that they remain on their place (the animal then moves as the

il
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hand of a watch-work) or proceed but very little (and in such a

case the animal moves with a manege-gait).

6. A cowmparison beltween pigeons afler owe-sided vewoval of the
laligrinth and rvablils after lhe sawe aperalion.

In many respects the accordance is perfect between the distur-
bances of motion observed in rabbits after one-sided extirpation of
the labyrinth, and those found in pigeons. Those in pigeons
have been so carefully deseribed by Ewann, that it is not necessary
to deseribe them again, for 1 have nothing to add to the magistral
picture, which that author has drawn.

Both animals present the peculiar turning of neck and head, the
atony of the extremities at the operated side. However, there remains
also an  essential difference  between the disturbances of motion
observed in hoth animals. The rabbit , immediately after the removal
oi the labyrinth, shows the excessive deviation of the eyes and
the excessive turning of head and neck with hyperextended and
abduced position of the opposite upper extremity; it is rolling
round its longitudinal axis m the divection of the operated side
and both extremities on that side are atonic. Gradually these symp-
toms are to some degree corrected, the rolling ceases, and the
antmal continues its custowary life with its twisted head, as if
nothing had happened. The pigeon on the contrary offers but few
phenomena directly after the one-sided removal of the labyrinth.
It may walk somewhat unsteadily and with wide-extended legs,
its head 15 unsteady and tottering, but the animal does not roll
and shows no turning of neck and head. This turning does begin
only after a few days, and the symptom is complete only with the
20 and 3% week after the operation. Moreover it is there no per-
manent symptom.  Ounly the turning of the neck appears on the
shightest occasion, though ntervals oceur during which the head 1s
kept straight.

The maximal deviation of the eves however does not exist in
the pigeon, and rolling does never oceur in uncomplicated eases,
Nevertheless, in my opinion, these differences do not constitute an
essential difference.

The pigeon does not roll round its longitudinal axis like the
rabbit. But the pigeon has a long and easily movable neck, that
may  without any ditfieulty be laid down on the ground with its
middle-part and so offer a support there, whilst the head is tuor-
ned so far that the beak is looking upward, or even farther (sece
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fig. X). Ewarp himself, thinks that the farther turning of the head 1s a
voluntarily accomplished movement. It is easier for the pigeon, to
have its head turned for 360° than for 180°, and the length of
its movable neck permits it to do so.

That what the rvabbit corrects by rolling round its longitudinal
axis, the pigeon does in bending round its neck till 360°.

Besides, the peculiar anatomical relations of the octavus-system
in the pigeon offer a clue to the behaviour of this animal shortly
after one-sided removal of the labyrinth.

When observing attentively the newly-operated pigeon after one-
sided removal of the labyrinth, we find that it presents a
slight ressemblance  with  the pigeon, in which the labyrinth has
been removed on both sides. At least the ressemblance is far greater
than with itself after three weeks.

As a fact the one-sided extirpation of the labyrinth n a pigeon
does signify for the central nerve-system a very grave lesion in the
primary octavus-nuclei of the operated side and a less grave but impor-
tant lesion in the primary oetavus-nuelei opposite to the side of the ope-
ration. The pigeon, whose labyrinth has been removed on one side, is
in the first days equivalent to an animal on which the removal of the
labvrinth on both sides has been incompletely performed. It 1s
only afterwavds that gradually the preponderance of the one-sided
disturbances appear in such an animal, Especially under the influence
of emotions or other stimuli, the turning of head and neck oceurs
suddenly. If the characteristic turning of head and neck are seen
they ressemble in all points that of the rabbit. But, and there
lies the difference, it only appears by intervals. However the pre-
vailing at the shghtest oceasion of the preponderance of the one-sided
head-and neck-innervation is permanent in pigeons,as is likewise the
atony of the extremities at the operated side.

In the rabbit, where the N. octavus does not end mto the
octavus-nuelei  on both sides, as it does in the pigeon, the
post-operative results are different. Here the operation produces
a maximum of one-sided disturbance of mnervation, not a double-
sided disturbanee,  Therefore this disturbanee attains ifs maximum
divectly after the operation, but gradually it diminishes. To a
certain degree only it is compensated. The characteristic turning of
head, neck and eyes remains for ever, though it also inereases by
intervals.

The pigeon has another anatomy of the VIII™ nerve as the rab-
bit. The onesided removal of the labyrinth repercutes on hoth
sides of the central system. ‘Therefore in the first days there is a

S i ot
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slight loss of tonus in all extremities. But the animal, as the opera-
tive shock is gone, is not always able to compensate totally the prepon-
derate disturbance of innervation at the operated side, and then
the turning of the neck and head begins. Only when zll around 1s
quiet, the pigeon is able to master the turning of head and neck.
Still ever and anon it 15 recurring by fits.

Ewarp has even ljuil]tml ont the memorable fact, that a 'E)igrun,
presenting the phenomena of a turning of head and neck recur-
ring by fits, may lose again this involuntarily assumed position,
if the labyrinth is again sought for, and the trunk of the N. octa-
vis, whose terminal organ has once already been removed, s laud
bare and a new lesion produced in it. In =0 doimng, the Octavus-
nuclei on both sides are damaged again by operative shock, and
the results are once more the same as those of an i11|ElgL1'ﬁ-.1:lj. double-
sided operation. In all these cases however the turning of head
and neck by fits returns gradually again.

For the rabbit things stand otherwise. Here we find i the
first place the strong deviation of the eves, that does not exist m
pigm:llﬁ, whose eves are used for quite other purposes, Therefore
in pigeons the eyes have a great influence on the eorrection of the
deviation of the head. That also rabbits have not. So the turning
of the head and neck and its consequence the rolling round the
lomgitudinal axis, are the first symptoms of the rvabbit.

Gradually the grave one-sided disturbance of innervation in the
rabbit i1s corrected, but never to such a degree that the head may
be borne erect, though 1t were only for a moment. From the very
first the disturbance has too much prevailed on one side to allow
this. 'The rabbit likewise is showing fits, in which all phenomena
are aggravated, equivalent to the fits of turning of head and neck,
observed in the pigeon.

But that, what in the pigeon is from the begining a double-
sided disturbance of innervation, changing gradually to a partial
loss of mnervation on each side, prevailing on that, where 15 operated |
becomes unperceivable when the animal is perfectly quiet. In the
rabint, from the very first, a one-sided total loss of imnervation exists,
aud thongh slightly diminishing afterwards, an always perceivable
disturbance on one side remains.

The pigeon therefore, whose labyrinth has been removed on
one side, is originally equivalent to an animal operated imperfectly
on hoth sides, in which gradually is prevaifing the one-sided distur-
bance — the twrning of neck and head and the atony of the extre-
‘mities — which is permanent.
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The rabbit, whose labyrinth has been removed on one side, is
an animal with a one-sided disturbance of innervation , a disturbance
being at its maximum at the onset, and up to a certain degree
compensated and corrected afterwards.

1. Conclusions concerning the disturbances of molion fouwnd after
extirpations of the .I"m'ﬁj,n'f.f.rhfr_

I'he disturbances of motion, ohserved after extirpation of the
labyrinth, may without any exception be considered as phenomena
of ,loss of function.” It 15 not at all necessary to presume symp-
toms of irntation i order to explain them. In this respect 1 have
nothing to add to the conceptions of Ewarn. This opinion is proved
rrefutably by the effect of the double-sided operation, that of all
apparert  symptoms  of irritation, of all the spasms and foreibly
assumed attitudes does leave nothing but only a most extensive
muscular atony.  All this may be demonstrated on the rabbit with
still greater evidence than on the pigeon,

The identieal disturbances of motion are shown further, though
in a far feebler degree, after removal of the cochlea. They are
then of the same kind as after removal of the entire labyrinth, and
there is such a striking accordance between both cases, that we may
only speak of a difference in degree, not of an essential difference.
This fact may be explained in two different ways.

In the fivst place we may believe that the N. cochlearis, serving
for the perception of sound, does not exert any influence on the
muscilar system. As in removing the cochlea, to all probahility
the contents of the vestibulum will be damaged in some measure
by discharge of endolymph, it is fo be expected that some slight
disturbance of motion will oceur. In that case the motion-symptoms
would be dependent on the peripherical endings of the N. vestibu-
laris. The Nervus cochlearis should have no imfluence on motion ;
the two nerves would be quite different nerves,

It is indeed not vare to find that, without any obvions eanse,
the far graver disturbances of motion, peculiar to destruction of
the whole labyrinth, are graduwally developing likewise after remo-
val of the cochlea, and as in such eases the possibility of infection
is excluded, this degeneration must originate in a slow secundary
destruction of the vestibular endings.

This econception would be in accordance with the curvent opinions
concerning the physiological signification of the cochlea for hearing and
of the ampullae and maculae acusticae for the perception of equilibration.



OF THE NERVUS OCTAVUS. 13

But there may be given still another possible explanation of this
fact. Leaving aside the specific perceptive functions belonging hy pothe-
tically to hoth terminal organs, it may still be imagined that both the
N. eochlearis and the N. vestibularis should extend their fibres into the
central nerve-system in a similar way, and are distributed in the same
manner in relation to the motor nuclei situated there. Such being
the case, the same disturbances of motion, that are manifested
completely when the eafire terminal organ 1= extirpated, would
likewise be oceasioned i o fesser rfr.j;.r.r;*rf (but still l:|||ilu the
same way) by the incomplete removal of the terminal organ, as s
done by destruction of the cochlea. As to the influence on motility ,
this i.:mlcﬂptiun s unl‘\-' seeing i l{lli'llltlllilli'r'l_: difference between the
two nerves. The N. cochlearis has an influence on motihity in the
same way, but not so intense as the N. vestibulars.

This conception may be argumented by the course of both
nerves, because both are degenerating centralwards as a result of
the lesion, and it is greatly supported in that way; but still it 1s
not :|uitlt in accordance with the current upilliun, that N. cochlearis
and N. vestibularis are two nerves of enfirely separate functions.
A discussion about these opinions here however would lead me
far beyond the limits put to this treatise, besides its being useless
for my purpose.

For I think it is not proved, either that the vestibular-endings
does not ]::il'ti[:iputﬁ in the 1}[!]‘{'.[':[!tiu'll of sound, or that the cochlea
may be neglected as being without any signification when investi-
gating the causes of the spasms, the forced attitudes and the rol-
lings. I doubt if a decisive argument may be given that hearing
15 not supported by the N. vestibularis, or that the N. cochlearis
should have no influence on motion.

The animal, in which the ecochlea has been -:|:'5Tt't::l.'t‘{| on both
sides , does not react on the violent SHIII'Itl-illl'[ll‘f!:i.‘iil::lllﬁ of a Galton-
whistle, blown above its head, as it did before the ::|]1:L':tti|}!l_ It
does not roll, but it always has in a slight degree the charac-
teric deviations of head, neck and eyes.

" But as soon as the experiments are made to aim divectly at the
solution of the question whether a remmant of sound-perception may
still exist after removal of the cochlea, there arise such enormons
difficulties, that I dare not draw any conclusion whatever from
those experiments.

I will only just recall to mind that after the opimion of Ewarn,
pigeons whose labyrinth has been destroyed on both sides, still
hear, i. e. that they reacted on sound-impressions, brought to act
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upon these amimals, whilst every precaution had been taken to
prevent air-shakes. Without doubting in the least degree the cor-
rectness of the observations of such an investigator as Ewawp, 1
believe that such observations go beyond the limits assigned to
onr judgment on the sense-perception of animals, 1 have believed
to observe that rabbits, whose cochlea was destroved, still did
hear, but I wish expressly to leave this question undecided.

For the same reason I will only just recall the fact that the
animal, chosen preferably to all others for demonstrating the degene-
ration of the labyrinth as the eause of disturbanees of motion, the
dancing Japanese mouse 15 at the same time deaf. 1 know of no
instance wherein dancing mice have been deseribed that could hear
and I can assure that they have lost completely the primary nuclei
of the N. VIII. As to deaf- and dumb ereatures, whether they
present  disturbances of motion or not, 1t 18 my belief that the
question whether in their ease it is only the cochlea or the whole
of the labyrinth that is damaged, is not yet resolved,

In this paper 1 earefully avoid to communieate anatomical investi-
gations on the periferical endings of the eighth nerve. 1 prefer main-
taining it between its proper limits. Therefore also 1 neglect experi-
ments on  sound-perceptions, I only have to study the influence
that the N. octavus exerts on the motion of the animal.

That, what 1 wish to state here, i1z that the disturbances of
functions, observed after removal of the cochlea and after extir-
pation of the labyrinth, show only a difference in degree, and
that they leave room for the conception that there need not be
assumed an essential difference in the mode of distribution in the
central organ of the N. cochlearis and the N. vestibularis. This

. . . . LR |
opinion is supported by the anatomical course of both nerves in|

the central nerve-system.



Chapter IL

On the disteibution of the nervus octavus in the central
nervous system in rabbils,

1. MWethods of -.ﬂ?e‘-r?.y!{gaf-.&:.rg, Fatroduetion.

In order to investigate the central distribution of the nervus
octavus it is necessary to use several methods of investigation.

From different species of animals the normal ecentral nervous
system must be compared, before beginning the researches in rab-
bits. Though this method of comparative anatomy need not he
extended so far, as to apply it to nearly all vertebrates, it is neces-
sary to examine the medulla oblongata of men, dog, cat, horse,
mouse, rabbits, the amphibia and birds, which are common in our
laboratoria, before examining foetal or experimentally prepared
material of one species.

I even believe, that many questions, touched i this paper, will
ask for a solution from the comparative anatomy of special animals
or even of species, where an irregular differentiation of functions
may be supposed. So for instance the examining of the medulla
oblongata of the mole, the squirrel, the bat, of the cetacea, may
teach uws much about the auditory nervous system. But for my
purpose the method of comparative anatomy is occupying only a
second plan. My purpose aims the study of the N. octavus in
rabbits. Therefore the method of comparative anatomy has the value
of an introductory method, but other methods are more necessary.
Absolutely necessary are embryological-investigations.

They may be applied in different ways, partly by studying the
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myelinisation in foetal and young born animals, partly by studying
Gorer preparations.

I must avow, that 1 cannot support in every respect, the views
of lFrrensic, who sets too much value on the signifieation of the
myelinisation-process  in nerve-tibres. T'his method , thongh offering
great it[l'l.’:ll'ltilgl.‘-h'-, offers areat l].:lllg{‘.l'ﬁ ton,

It may give evident results in some regards, as for instance,
that the vestibular-nerve receives the medullated fibres at an earlier
period of development than the cochlear nerve. But it may be very
venturous to ascertain, that the vestibular nerve 1= myelinisated at
a time when the cochlear 1s still quite exempt of medullated fibres.

Investigators, who have worked exclusively with this method
will run a great chance to be induced into error, and it is my
opinion that Frecusic himself has not been very happy in his
deseription  of the auditory tracts, especially in the separation of
the primary and seeundary paths. The study of the development
of myelin may control other methods. Therefore it is of great value.
But it is restrained between striet limits and ought to be controlled
itself by the Gorer-method and especially by the experimental
methods,

The methods of experimental anatomy have been chiefly used
in my investigations, either the method of von Guppex or that
of Marcn.

Guopex's method of experimental secundary atrophy after lesions
in the voung-born animal is, if exclusively used , dangerous, nearly
as dangerous as the myvelinisation-method , but it cannot be totally
substitnted by the methods of secundary degeneration, for instance
by the method of MArcur

For an experimentally produeed atrophy, once provoked, is
invariable. A nervous system sectioned in the young born animal
will be found totally atrophied after a lapse of three months or
longer.

But the dangers of vox Guppex’s atrophy are evident. The method
18 giving too little and too much.

As soon as the atrophied fibres may be found distributed between
intact fibres, they are not recognised. The judgment on the par-
tinlly atrophied system is often a subjective judgment. In this respect
the method gives too little.

Moreover nobody ean foretell the extension of the atrophy in secun-
dary and even in tertiary systems consequent to the atrophy of the
insulted one. Neighbouring systems, completely independent of the
one damaged, may, under circumstances, atrophy. In all these
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regards, the method is giving too much, and is dangerons espe-
cially if the atrophy existed for a long time.

These objections to Guppes’s method have discredited it, and
im modern investigations the method of suuumlu]‘}' dcgum_;mlim], s
it was used by Marcui, is preferred.

To be sare, Marcnt's method is giving results in cases, wherein
that of von Guppen is impracticable.

Degenerated fibres distributed hetween intact fibres are easily
found. When the method is used within a fortnight after the ope-
ation, the black granules in the degenerated fibres may be strietly
limited to the damaged and degenerated system. Nevertheless grave
objections are also to be made to the Marcni-method.

1¥. There must be certainty, that the experimental lesion, which
is studied with Mageni-tinction, has passed without any complica-
tion. A slight infection, the most superficial meningitis, ete. may
be the cause of such an abundant overflowing of black granules
in the nervous system, that all the results of the experiment are
disturbed.

2%, The black granules do not remain strictly limited to the
degenerated fibres, where they orinigated. The existence of neuro-
phagie eells transporting the myelin-globules into the lymph-channels
and the lymph-fissures is a grave complication. The black granules
therefore are often found in places, independent of the original
focus of degeneration. Sven for instance is the case, in nearly all
the roots of periferical nerves. Their entrance in the medulia
oblongata is the favorite spot, where black granules are found.
For instance, black granules are nearly always found at the entrance
of the III nerve, consequently to every operation made in the
oblongata or in the pons Varoli.

The quantity of the transported granules is increased in reason
of the time that has passed after the operation,

3°. Every small incision made in the central system , is surrounded
by a (in Marcri-tinetion) white coloured mass, without black gra-
nules. The white-coloured mass in the neighourhood of the wound
must be added to the extent of the lesion.

4%, The existence of the so called refrograde degeneration studied
by vax Genvcnres and others. The retrograde degeneration (from
the body of the cell, which axon was seetioned towards the section)
begins after a fortnight.

5°. Three weeks (and even earlier) after the operation, the dege-
neration in the sectioned system is complete. The degenerated fibres,
though they may end in the nuelei by unfolding their terminal
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collaterals (Lewanpowsky’s Zersplitterung) or otherwise, can be traced
to them. But at the same time, degenerated fibres, originated in
the primary nuclei, are found. The question, whether those fibres
may be the fibres of secundary systems or not, is as yet an open
question. In respect of all these grave objections 1 believe that
Marcur’s method must always be controlled as well by that of von
Guopex, as by the method of myelinisation. Execlusively used , none
of them is sufficient.

This is also the case with Nissi’s method. It has to answer the
question to what extent degenerative changes have oceurred in the
nerve-cells, but it is only adapted to the study of the relative
fresh disintegration in cells, whose efferent axons are sectioned. It
15 mnearly useless in the study of the changes in cells, receiving
the degenerated collaterals of damaged systems.

And yet those cells may atrophy, as is taught by preparations
treated with the carmin-method.

As we said before, the central course of the VIII'™ nerve can
onlv be elucidated by using all the different methods, and it 1s
only with the aid of their mutual controlling that many dubious
points may he ascertained.

There still is one important thing, that is often forgotten: The
central system shounld always be examined in uninterrapted series
of seetions, and the direction of the sections should always be
varied.

The frontal sections usually studied, often in incomplete series,
are quite insufficient. Horizontal and sagittal series of sections are
just as necessary as frontal series. Questions of great importance,
that remain without solution in the frontal series, are immediately
resolved i the horizontal or sagittal series.

With the aid of these methods the nervous system of rabbits,
which had suffered different operations was studied and compared
with embryonic material, as well as with the normal medulla
oblongata of different animals, in order to form an opinion upon
the central distribution of the VIII™ nerve.

2 "THE roOOTS OF THE NERVUS OCTAVUS.
a. The actual views wpon (he signification of the N. cochlearis
and the N.- vestibwlaris and their continwalion in the

lateral and ventral vool.

Generally the view is hold, that the centripetal prolongations of
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the bipolar mnerve-cells in the ganglion spirale cochleae are the
medullated  fibres composing the cochlear nerve and this nerve
may be continued in the lateral (dorsal or distal) root of the ner-
vus octavus.

Nevertheless 1t muost be admitted that there exists a little ner-
vous branch, gathering the fibres from the macula sacenli in a
small proper ganglion. The eentral prolongations of the cells in
this ganglion may also be traced in the cochlear nerve (Rerzivs,
SCHWALBE a. 0.).

On the other hand the macula wtriculi and the eristae ampullae
may receive the centrifugal prolongations of the bipolar cells
composing the ganglion plexiforme Scarpae. In rabbits these cells
are spread in the course of the vestibular nerve, and their centri-
petal  prolongations pass through this nerve in the medial (ventral
or proximal) root of the nervus oetavus.

Both nerves together therefore are forming the nervus octavus,
but, as is argued, cochlear and vestibular nerve are different ner-
ves, different i structure, as well as i function. Theiwr stroeture
15 different in many regards.

Firstly their relation to the periferical ganglia is not quite the same.

The ganglion spirale lies concealed in the lamina ossea of the
cochlea. Therefore the cochlear-nerve, in its traject through the
meatus auditorins internus, may be compared with a spinal root.

Not so the vestibular nerve. The cells are spread along this nerve
and the so ealled ganglion vestibulare nearly touches the medulla
oblongata. The wvestibular nerve eonsequently may he partly com-
pared with a spinal root, but partly also with a ]“II.:I"llll.:I'il'ill nerve.

The degenerations in the nervus octavus after removal of the
labyrinth may be influenced by this anatomical peculiarity.

For the removal of the cochlea includes necessarily the removal
of the ganglion spirale and it is directly comparable with a root-
section.

The rvemoval of the contents of the vestibulum and even the
section of the vestibular nerve in the meatus anditoring is naot
neeessarily  combined with a complete removal of the ganglion
vestibulare. o do this, the vestibular nerve should be torn out
and broken close to its entrance in the medulla oblongata, and it
is hardly possible to do so, without lesion of the medulla.

But only the latter operation may be compared with a complete
root-section. The removal of the vestibulum and the section of the
vestibular nerve are operations partly comparable with a root-
section , partly with the section of a periferical nerve.

Vachand. Kon, Aknd, v, Wetenseh, | Tweede Sectie DL X1V 4
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This peculiarity influences the results of Marcnr-degeneration and
offers an advantage as well as a danger.

Besides the somewhat different behaviour of the two nerves
fowards their periferieal gangha, they also show a certain difference
in strueture, the vestibular being composed maostly of thick fibres,
the cochlear mostly of small ones, This difference iz not caused by
the eircnmstance that the cochlear-nerve contains root-filwes and the
vestibular partly periferical and partly root-fibres, for then the same
difference should be found in the roots. The dorsal root should be
composed of small, the ventral of large fibres.

In this wav the difference in the stroeture of the terminal organs
(cochlea and vestibulum) shounld be reproduced in the structure
of their centripetal nerves, as if a complete independency of the
two organs and their nerves existed.

Yet this difference must not be thought too important. Firstly
in rabbits the two nerves exchange many fibres. Consequently large
fibres are found in the cochlear and in the dorsal root, small
fibres in the vestibular and in the ventral root. In animals — for
mstance horse and sheep — where the nerves do not exchange
fibres and where they run strictly separated, it i1s not otherwise,
Sections perpendicular to the longitadinal axis of the root demon-
strate with certainty, that there exists a certain prevailing of thick
fibres in the ventral root above those m the dorsal root, but this
difference in structure is only a relative difference.

Far more interesting than the supposed difference in structure
of the two component branches of the nervus octavus 1s the nearly
senerally  admitted opinion, that the eochlear and the vestibular
nerve, after entering the medulla oblongata | pursue a eompletely
different course in the central nervous system,

The cochlear nerve is continuated in the dorsal root and enters
in the latero-dorsal layer of the corpus restiforme. It turns in this
laver round the oval area of the restiform body , sending fibres during
this traject in the ventral nuelens, i the tuberculum acustienm,
|}1‘.l'h:1|1r:-= also in the lateral part of the dorsal nuelens of the N. VIIL.

The vestibular nerve however, continuated in the ventral root,
finds 1ts way between the restiform hody and the spinal root of
the V* nerve, socs straight to the internal part of the corpus resti-
forme and dividing itself into a deseending and an ascending branch
ends in the nuelens dorsalis N. VI, in the nueleus griseus ramn
deseendentis radieis ventralis and in the so-ealled nuclens of Brenrerew.

In this way the cochlear and the vestibular nerves, being pur-
sued  to  different nuclei, originating ont of different periferical
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endings, presenting each a special arrangement of their periferical
ganglia and showing a somewhat different structure in regard to
the thickness of their fibres, should betray themselves , anatomieally
spoken, as complete dependent nerves, though they compose
together the VIII™ nerve.

But the distribution of the root-fibres in the central system is
not exaectly so, as the generally admitted opinions, described above,
hold it to be. The greater part of my anatomical investigations will
be consecrated to demonstrating that the root-fibves of hoth nerves
may be pursued in all the primary mucler and in all the secundary
systems of the nervus octavus. The difference i the eentral distri-
bution of the ecochlear and the vestibular nerve i1s a difference
concerning the quantity of fibres thrown ito the nuelei.

Therefore the complete independency of the two nerves, may be
not so surely proved by their anatomy, as many investigators
helieve.

But not only strictly anatomical data are bronght forward to
prove that independeney. The comparative anatomy also may fur-
nish some arguments to defend this opmion.

Indeed , the comparative anatomy allows the assertion that the
static organ is of a very old age in the phylogenetic history, for
it is nearly everywhere present in lower animals as an organ
bearing the otoliths. :

Much later and g]‘.'_u]uzi,]h' the cochlea has been differentiated
from this static organ. In fishes H{;El.l‘tft‘:]l'h' existing, in birds repre-
sentated by the lagaena with half a spiral convolution, it reaches
in the mammalia its total development with its three characteristic
eonvolutions. In the smne series of ideas the embryonic argument
may he ranged , that in the ontogenetic development the fibres of
the phylogenetic much older nerve —— the vestibular — begin their
myelinisation at an earlier period of foetal life, than the fibres of
the cochlear nerve.

This argument offers a support to the opinion that a ecertain
independence of the two organs of the labyrinth and of their nerves
exists, but nothing more.

My experiences are not at all in favour of the opinion, that the
cochlear and vestibular nerves are myelinisated as if they were inde-
pendent nerves.

Certainly the myelinisation begins at the radix medialis (ventralis)
at an earlier period than in the dorsal root, still hardly the myelini-
sation of the former has become evident but there also appear

medollated fibres in the cochlear.
4
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Far more demonstrative power than anatomical proofs, physio-
logical proofs may possess.

If it were demonstrated with eertainty that the animal without
cochlea, was deal and without disturbances of motility, and on
the other hand, that the animal without the static organ (contents
of the vestibulum) was hearing but presenting characteristic motor
symptoms  — if this were surely demonstrated, the actual view
of the complete mutual independency of the two nerves might have
a lirm base.

But, though this view is often defended, I hold it impossible
to realise the experiments tending to prove it.

Our expernmental methods are too rough for this purpose.

As 18 shown in the preceeding chapter, the animal without
cochlea may  present slight motor symptoms, not so grave as the
characteristic  disturbances after the total removal of the labyrinth:

And as to the hearing of the animal , I repeat, that Ewarnp thought
pigeons were hearing, even after total removal of the labyrinth.

The enormous litterature on the functions of the otoliths demon-
strates  the influence that the static organ has on motility. But all
this does not demonstrate, that the cochlea, after its differentiation
from the static organ, has no longer any such influence.

Ounly 1t s evident, that in guantity its influence must differ
from that of the whole labyrinth. Cochlea and vestibulum may be
differentiated from a single more simple organisation — from a static
organ. Possibly the one — the cochlea — obtained the qualities to
prepare the psvehical funetion of hearing. But there is not to be
seen any reason, why it should have lost the quality — originally
belonging to the whole organ — of acting automatically on a greater
[I:I'I'I- l}f “]l.‘- |II'|J:'1['.|.{'!.."".

Possibly the other part the static organ strictiore sensu —
retained in a higher degree its original automatic imfluence upon the
museles. But it is not proved, why it never should have pos-
sessed or why it totally should have lost a function for the per-
ception of shock and sound.

The experiences on dancing japanese mice show, that those
animals, missing nearly completely the whole auditory system , have
motor disturbances (are daneing) and are deaf.

The experiences on deaf-mutes do not contradict the opimon
that both parts of the labyrinth or of their nervous system may be
damaged, and in consequence cause deafness and unsteadiness in

movements,

The anatomy of the anditory nervous svstem in rabbits now .l

PR LS
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may prove that the ecourse of the root-fibres of the dorsal and the
ventral root, is the same. Ounly the quantity of fibres, which are to
he traced from the root in o distinet central part, does vary. Bath
roots innervate in larger or smaller quantity all the so-called primary
nuelei, both are searching in larger or smaller quantity the same
so-called sceundary paths.

An endeavour to demonstrate this, | mtend to make in the
next paragraphs

3. rfill-‘. PRIMARY SYSTEM: OR THE ROOT-FIBRES
OF THE NERVUS DUTAVUS

a. The fresh degeneralion in the rool-filres taking place afler
the wolaled vewmoval of e coclhlea and lhe fuitlial cowrse
of the dorsal (laleral) rool in the cenlral sysiem.

We have seen that it i= possible in rabbits to remove the cochlea
without damaging the vestibulum, We have seen that this operation
!Ih'- K'{IIIFII l.{l il H-l_'ll_'l-i”ll l}r 1,|]E!- l'l"'ll]l..'-'ill1 NEeErve l}l.'t'l'l.'{"l.':l'l i-IH.‘- .‘-'-l}jl'[li
gq"l.ll":_‘:”l_}]l iL"li ”]l_'! |||{,‘!l[i]"l;l l]'h.ll}'llgq'llil_ ,\ .‘i'III'I;'fI'HI.!I“IT 1",‘{,';'{'“'{_‘1' Hll['i':l-
tion of this kind is always followed by a degeneration in the
cochlear-nerve, within a week.

Marenr's method then gives m those cases an evident result.

The lateral (dorsal) vool of the FIIT™ werve is covered wilh
black grains, whereas the porlion of the wedial (vealral) ool | thal is
Sound between ganglion vesltbulare awd wedwlla oblongala 15 lofally
exempl of thew. (See fig. la on Plate 1 and fig. 2 on Plate 11),

This fact does not prove that the degeneration in the lateral root
is a complete one. There are reasons, as we will find , to admit
that this is not the ease.

But in this fact we have an expedient to studv the fibres,
taking their origin in the ganglion spirale, and to isolate them
from the rest. Unfortunately it is not possible to remove the con-
tents of the vestibulum without lesion of the cochlear nerve.

A comparison of the degeneration in the lateral root after remo-
val of the cochlea may therefore only be made with the degeneration
following the total section of the VIII'™ nerve.

The degenerated fibres of the ganglion spirale (the cochlear
I't}nL-Iihl_'(::-;] throw themselves T,hl'nug!l the lateral root in the latero-
dorsal laver of fibres, that turns round the oval area of the restiform
body to reach the internal part of it. But after total section of the
VIII*" nerve the number of degenerated fibres in the latero-dorsal
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layer of the corpus restiforme has increased awd woreaver they are fyiag
tie the twner parl af fhis e’r{;u*.r‘ elose o the corpus resfiforwe , where
degencraled  fibres arve nol fownd afler lhe solaled removal of lhe
cochlea (see figz. 4 on Plate 1V).

The common opinion that the stratum latero-dorsale of the corpus
restiforme 15 only formed by the root-fibres of the cochlear-nerve
15 ncomplete.

In fact the greater part of the lateral rootfibres continue their
course in this stratum latero-dorsale eorporis restiformis — as frontal
sections through the medulla oblongata , touching the fibres of this
layer longitudinally , demonstrate easily — but this stratum receives a
considerable aceres from fibres of the medial root. Lewaxpowsky is
right in this opinion.

With the Marchi-method it is easy enough, to follow the degene-
ation after the removal of the cochlea — the black granuled fibres
of the lateral root — not only in the stratum latero-dorsale but
also in other paths.

As soon as the degenerated dorsal root-fibres have reached in
that case the medulla oblongata fhey divide into three portiows.

1°. Some fibres leave the dorsal (lateral) root rectangularly in a
ventral direction and passing directly in the corpus trapezoides may
be followed across the raphe (see fig. la Plate 1 and Plate 11 fig. 2).

They are the root-fibres of the dorsal root, that are to partici-
prarte in the formation of the Lavstema ventrale of the nervus octavus™.

2* A few fibres — especially in the proximal region of the
entrance of the lateral root — enter between the oval area of the
corpus restiforme end the spinal root of the V™ nerve. They reach
the portio interna of the rvestiform body. They form the most
distally situated fibres among those, who are found between oval
area and spinal root of the N. V. and bear themselves as the greater
part of the root-fibres of the ventral (medial) root do (see fig. 2 on
Plate 11). They are the medial fibres of the dorsal root. This medial
trunk of dorsal rootfibres is not very important.

3% The greater part of those fibres pursue their way in a dorsal
direetion. Closely joined together, they penetrate through the nuclens
ventralis nervi VI, dividing it mto a smaller medio-ventral , and
a larger latero-dorsal part and reach the stratum latero-dorsale.

There they pursue their course, at first between nucleus ventralis
and the oval area of the restiform h{)ll}-’, afterwards between the
tuberculum acustiewm and the oval area. So they deseribe a cur-
vature round the oval area, closely adossed to it in its ventro-distal
part (see fig. le on Plate 1), but as they advance dorsally and
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proximally (see fig. 2 on Plate II), there appear normal fibres
resting upon the lateral border of the oval area, which only may
he brought to degeneration after the section of the eight nerve
(see fig. 4 on Plate 1V). On this traject the dorsal rootfibres enter
into the ventral nueleus and the toberculum acusticum in a way
to be deseribed further on and the remaining fibres reach also the
portio interna of the corpus restiforme in its latero-dorsal part.

These remaining fibres are the root-fibres of the lateral root,
which participate in the formation of the | systema dorsale nervi
octavi™.

Fach of the three portions of these lateral root-fibres has its own
adventures, and shall be separately deseribed | as soon as the initial
distribution of the ventral root-fibres is known. In the deseription
of the initial ways of the lateral root-fibres here given 1 differ
essentially from the opinion of vay Genvenres, and approach to
that of Tricomi-Aurecra, not only beeause the Marchi-degeneration
demonstrates it, but also because it 15 concordant with the results

of other methods of :ill'n'l.::-'-!.i:_l_:.'lt.icm.

Iy. T.I'rl'f.“fi'i.'é'ff' -l'd'r{‘:f{‘.u'!-r.‘.r'e‘.{f.r'u.ff in Lhe f'f!fr.l‘f:f.fllﬁr';’.'c fr.r.lf'ﬁ-.r.r_g II.I'..'.I"IFHT" r{f'fr‘.r'
the seelion of the VIH™ werve and the inilial fraject
af lhe venfral (medial) rool iw lhe cenfral sysfei.

The ventral root may be brought to degeneration, together with
the dorsal root by sectioning the VIII'™ nerve in the meatus audi-
torius internus.

The comparison of the degenerated fibres found after the removal
of the cochlea, with those found after the seetion of the VIIT™ TH
be used to study the course of the vestibular fibres and those of
the ventral root.

This study teaches us, that the ventral root-fibres divide in three
portions, exactly in the same manner as is done by the dorsal
root-fibres.

1*. Some fibres, mostly thick fibres, leave the ventral root
rectangularly , bending in lateral divection in the corpus trapezoides
(see Plate VIII fig. 16 N°. 9, 10 and 11).

Those fibres inerease the number of degenerated fibres entering
there from the dorsal root, for after the section of the auditory
nerve the degeneration in the corpus trapezoides is nearly doubled
in intensity, as compared with that after removal of the cochlea.

Those fibres are the ventral root-fibres participating in the for-
mation of the ,systema ventrale nervi octavi’.
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2°. The principal portion of the degenerated fibres of the ventral
root passes straight forward between the oval area of the eorpus
restiforme and  the spinal root N. V to reach the portio interna
corporis restiformis (corpus juxta-restiformis). There they occeupy
the medio-ventral part, resting upon the dorsal surface of the spinal
root N. V. Immediately after their entrance they change abruptly
their divection. The larger number of fibres turns downward (dis-
tally) — the radix descendens nervi octavi (see Plate V fig, 9) —
and ina smaller quantity they turn upward (proximally) the
radix ascendens nervi octavi (Plate 1V fig. 8, as well as Plate IX,
X, XI, fig. 16 A—N).

For this reason their course 15 better studied i horizontal series
of sections (Plate 1N, X, XI fiz. 16) than in frontal ones (Plate
VIIL and IX, fig. 15).

These are the medial root-fibres of the venfral root, forming the
i:l:li]n.n'hni’r. medial trunk of the ventral root.

Many authors think that all the fibres found between area ovalis
and spinal quintus rool are ventral rootfibres. Marchi-degeneration
has shown uns i the preceding paragraph, that in the distal region a
small portion of dorsal root-fibres take their conrse in the medial trunk.

Many authors also are of opinion, that all the ventral voot-fibres
may be continued among the here described fibres and that none
of them take another way. But this certainly is not the case.

3°. Moreover an ilul!ul‘lu]ﬂ. number of ventral rootfibres rasses in
the stratum latero-dorsale corporis restiformis.

The capital situated part of this layer is nearly totally formed
by wventral root-fibres. As we have scen in the preceding paragraph,
a large nwmber of dorsal root-fibres are also found in this layer,
but in the dorsal and capital regions there always remain normal
tibres (after removal of the cochlea) lying closely to the area ovalis,
These fibres now 111"5;1*.111‘1'.':I4'. after the section of the :Lll:lil.ur}-‘ nerye,

They turn in a curvature round the oval area of the restiform
body, always touching it (see fig. 4 on Plate 1V). On this way a
part of them reaches the latero-dorsal part of the !ml'Liﬂ interna cor-
poris restiformis, another part, perforating the oval area, and run-
ning transversally through it, also enters the portio interna. As
soon as (in series of frontal sections) the oval area enters the cere-

bellum as its peduneunlus inferior — n the most fj!'nximad regions
of the octavus-entrance — the stratum latero-dorsale has disnmm:imi

and  the medial root-fibres are the only remaining fibres or better
the latero-dorsal and the medial trunk of root-fibres fall together,
and there are no longer two trunks
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The fibres mentioned here sub 3 are the ventral root-fibres par-
ticipating 1 the formation of the systema dorsale nervi octavi

In this way the Marchi-degeneration demonstrates that 1° in the
stratum  latero-dorsale corporis restiforme root-fibres are to he traced
as well from the cochlear, as from the vestibular nerve. They are
ranged there in such a manner, that distally the number of cochlear
fibres (dorsal root-fibres), proximally that of vestibular-fibres {(ventral-
root-fibres) prevails,

2¢ that between the oval area and the radix spinalis N. V. prin-
cipally the fibres from the ventral may be traced. Only in the distal
resions there are found dorsal root-fibres.

4% that in the corpus trapezoides thick fibres — prineipally ventral
root-fibres — as well as small fibres, mostly dorsal root-fibres, may
be pursued.

c. The supposition that both rools send their fibres, though in
different guantities | in the sawe paths | 15 coufirmed by the
sfudy of the myelinisation of the rools e the rablid.

The Marchi-degeneration has shown us that the stratum latero-
dorsale 15 not only the continuation of the dorsal rootfibres, but
contains also ventral rootfibres (and as we shall see afterwards
many other seeundary auditory fibres), and that between oval area
and spinal quintus root enter root-fibres of both roots as well as
they do in the corpus trapezoides.

These conclusions are not accepted by the authors, who have
studied the central distribution of the anditory nerve by means of
the myelinisation-method.

So, for instance, the schema given by Brenrerew is generally
accepted , and it is taught, that the ventral nucleus should he
an intervertebral nucleus, that the dorsal root may be continued
in the stratum latero-dorsale and the ventral root between the oval
area of the restiform body and the spinal root of the nervus trigeminus,

And, basing on Frrensie's investigations, it is usually taken for
eranted that the corpus I.r:llm',cni:h:s only contains fibres of the
SLHEHIIEIE[F}" 1!.1“1“]_].'}' HI\'!';I_-UIIIL‘H, I_I"Il[ll,t:_gll T,-hl}."il_,': Hlli.llil]-"?i H L [IU“I]EI[:HH
in eontradiction with many of the results, meniioned in the excel-
lent papers of Hewp, they are usually defended on the continent,

I must avow, that I fail to understand as yet, why the investi-
cators, who have studied the aunditory system by means of the
myelinisation-method have not long ago stated the same conelu-
stons, that are defended here as the results of the Marchi-method.
For, as to my experience, the myelinisation of the root-fibres of
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the anditory-nerve gives a very decisive answer in favour of the
questions freated here.

Only it ought to be kept in mind that the ordinarily used fron-
tal series of sections are not very apt to demonstrate the course
of the root-fibres.

In a newborn rabbit it 1s nearly impossible (f. 1. fig. 17. A
and B on Plate X111, and fig. 5 on Plate 1) to disentangle the fibres
mixed together at the entrance of the two auditory roots. There
the fibres of roots and of the corpus trapezoides are all medullated
and mixed together n an inextricable mass.

Much easier the question is in sagittal sections. There the rela-
tion between the two roots and the corpus trapezoides is very clear
(Plate VI fig. 19 A—B and Plate XIII fig. 18 A-—D). Simpler
as 1t 1s given in Plate VI fig. 19 A and in fig. 18 A on Plate
X1, the relation between the two roots may be hardly demon-

strated. In he 18 A the section touches the Slllml'li{:i.‘_ﬂ l:ll'h'l;_:!' of

the medulla oblongata. The entranee of the nervus trigeminus (N. V)

is found most proximally, The proximal (medial or ventral) root of

the VII" nerve with its thick fibres is distinetly separated  from
the distal (dorsal or lateral) root of the VIII™ nerve, having small
fibres. But immediately 1t 1s seen that an intermedial rootlet passes
from the ventral towards the dorsal root (Plate VI hg. 19 A and
Plate XIII fig. 15 A r. interm).

By means of this intermedial rootlet fibres are passing from the
ventral root to the stratum latero-dorsale, as it 15 found between
the ventral auditory nuelens and tuberculum (Plate VI fig. 19 B
and Plate XIIT fig. 18 B). And in Plate XIII fig. 18 C it is
clearly demonstrated that fibres of the ventral root, now found
between the spinal root of the N. V. and the restiform body,
perforate the latter (its oval area) to reach the stratum latero-dorsale.
Those fibres, penetrating the corpus restiforme, may be found in
all sagittal sections until the portio interna of the corpus restiforme
s reached . at that moment a new bundle is found, close to the
most medial limit of the oval area in the most lateral part of the
portio interna of the rvestiform body. This latter bundle (fig. 15 1)
on Plate XTI in h. or Heup’s interm. system) leaves the stratum
latero-dorsale, and crossing the formatio gelatinosa of the spinal
trigeminus-root , finds its way as well to the systema intermedium
as even towards the corpus trapezoides. In a proximal situation to
this bundle — the bundle of Herp — but medially from the oval
area, communicating fibres from the ventral root to the latero-
dorsal layver of the rvestiform body are still always to be seen, and

i . i
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always ecrossing queer this body. It is not necessary to study younger
foetus of rabbits in order to demonstrate, that fibres in 1mportant
quantity are going from the ventral towards the dorsal root, and from
the ventral root queer through the area ovalis towards the stratum
latero-dorsale of the restiform body. Therefore 1 ean only conelude
that the fibres of the latero-dorsal layer, terminating as well in
the ventral auditory nuclens as i the tuberculum acusticum, are
originating of both roots of the VIII™ nerve.

The myelinisation-method at the same time confirms the opinion
that rootfibres of the wvewfral rvoot penetrate transversally through
the oval area to reach the stratum latero-dorsale. Degenerate
fibres after sectioning the VIII™ nerve, demonstrated with Marchi-
method 1n the preceding paragraph (to compare Plate IV fig. 4,
Plate VIII fig. 15 N° 7 and 8 with Plate XIII fig. 18 C and 1))
may also be traced transversally throngh the oval area. There is
shown, that they are not found after the removal of the cochlea.

Therefore, 1 think it evident, that the myelinisation-method sup-
ports in every way the supposition that the stratum-latero-dorsale
and  Lhe | syslema dorsale wervi oclavi” conlain vool-filres of both
audilory roofs.

But there is more. In the new-born rabbit and better still in
younger foetus, it may be seen, that the myelinisated corpus tra-
pezoides receives its fibres not only from the nuclens ventralis N.
VIIL (Plate XIIT fiz. 1S B) but from both roots (Plate VI fig.
19 B). Rootfibres pass directly into it.

This 1s so evident. that T also think it demonstrated by the
myelinisation-method ,  fhat  the | sysfema  venlrale  nervi oclavi”
conlains vool-fbres of dolh auvdifory roofs as well as fibres of the
secundary system.

d. The supposition lhal bollk rools send their fibres tn lhe corpus
frapezoides is also confivieed by Guonex's wmellod. The tuberculion
acusticum and venlral avdifory wwelens being rewoved i the yowny boru
atiwal, without grave lesion of lhe awdilory rools, the corpus lrape-
zoides having lost ils secundary only contains roolfibres.

Vax Genvcnren, who has published many excellent articles on
the central conrse of the cerchral nerves | has in o recent paper revi-
ded the views previously originated o his laboratory as results of
the researches of his diseiple Tricom-Arnrcra,

The isolated removal of the cochlea in two guinea-pigs caused
Marcui-degeneration only in the dorsal root, which was only to
be traced in the ventral auditory nucleus and the tuberculum
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acusticum. Vax Grenvenrex therefore thinks erroneons the differing
results of Tricomi-Avtecra, who, experimenting principally on rab-
bits, assumes root-fibres entering the corpus trapezoides, and the
cause of his error is by vax Genvenren presumed to be a lesion
of the facial nerve.

This nerve indeed crosses the area of operation and if mjured,
for instance by a slight traction, the lesion may be sufficient to
canse a degeneration of the transversal fibres of the corpus trapezoides,

Moreover, there are, with the Marchi-method , often found some
black stained granules at the entrance of the VII*™ nerve and in
its root-fibres.

Therefore, as argues van Genvenren, the slight tractions or
[Itll{‘l' I[,:Hi.l]-”:"'h Uf t-II.L'. t:'l[fiq'l.]. TNErve [I"l‘j"l‘_‘: tll{‘. f!]:lill'q'll.i:]" are t.ll{‘. Cill=e
of the degenerated transversal fibres in the corpus trapezoides and
the passage of auditory root-fibres therein is not proved.

Now | have already mentioned that Marchi-method offers dan-
L One of these is, that the black gmnuhrﬁ — even within a
few days after their appearance — are carried away by the lymph-
current and that the roots, leaving the central svstems, may he
reckoned among the out-ways of the lymph-eireulation. Indeed, black
aranules are often found there, where roots leave the system , and
i a degeneration exists in the corpus trapezoides, they wmwst be
found at the ssue of the facial nerve.

But 1if the presence of some granules at the entrance of the
facial root-fibres is used — as is done by vax Genventesy — to
prove a lesion of the facial nerve T cannot entirely accept this
view. They neecessarily must be found there after each degeneration
i the corp. trapezoides. And thewr presence m roots after degene-
rations in the central system only proves that Marchi-method 15 not
a  sovereign method and weeds to be controlled. But in the
preceding paragraph, 1 have established the fact that the myelini-
sation also gives arguments in favour of the opimon that root-fibres
of the VII™ nerve directly enter into the transversal fibres of the
corpus trapezoides (Plate X111 fig. 19 B). Another experiment
however may be taken, that demonstrates elearly the passage from
the rootfibres in the corpus trapezoides, as well from the dorsal
afs from the ventral root,

In a new-born rabbit, the atlanto-oceipital membrane may be
u[n!;w:! in order to divide the Iateral part of the medulla oblon-
cata in such a manner that the ventral auditory nucleus and the
tuberculum acusticum  have lost all connections with the medulla.
This operation may be done with a single draught of the thin kmfe,
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without damaging the aunditory root-fibres or with only a partial
lesion of them.

The operation may seem diffleult, but as a fact it 15 much sim-
pler than it appears. In my possession are at least three series of
post-mortem verified specimina wherein such an operation has sue-
ceeded.

Now one of these relates to an ammal killed six months after
such an operation. As 1 will show afterwards, in consequence of
it an important atrophy of the corpus trapezoides was produced
as indeed was our purpose. The latter is now reduced to the fibres
originating from the rootfibres, and to the fibres, originating from
the medio-ventral part of the ventral auditory nucleus, that cannot
be removed from the medulla oblongata, if the roots shall be spared.

Now the relations have become very transparent. Without any
difficulty, the normal fibres of the dorsal, as well as of the ven-
tral root, now may be followed in the transversal fibres of the
reduced corpus trapezoides (as fig. 12 on Plate XXT demonstrate,
where as fig. 28 A—FE on Plate XXI show the extension of the
lesion, wich 1s found as a port-mortem defect).

Therefore, as to my experience, it cannot be doubted that
auditory root-fibres enter without ganglionic interruption between
the transversal fibres of the trapezoid body. On the other hand
| must concede to vaxy Geuaventes that in other animals — for
mstance 1 dogs — 1 found the extirpation of the cochlea not
always followed by degenerations in the ventral systema, at least
within a fortnight. Indeed 1 believe, that the difference between
the root-svstems and the seeundary systems is not a very essential
one. Not only, I am convineed with Herp, that primary (root-)fibres
find their way in all the secundary systems, but I think even,
that a primary system may be replaced by a secundary svstem and
vice versi.

In rabbits however 1 argue that the Marchi-method of degene-
ration, the myelinisation and Guopex’s atrophy-method all are con-
cordant in the demonstration, Hal vool-filres of boll rools enler
divectly info the ecorpus lrapezoides or beller in the so-called  syslema
venlrale nervi oclavi’.

e. The systema venlrale nervi octavi. The sitwation of {he
rool-fibres in lhis system and thety further course.

With a small variation from the nomenclature given by Epiveer.
I hence, forth will call the transversal fibres in the corpus trape-
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zoides, that pass along the ventral margin of the medulla oblon-
rala and |:|u|r|t1g to '['I'l'ill'l:ll"\' or H{':i'l,lll[!:il‘“'l.' :uu!il.ur}' systems the
systema ventrale nervi octavi’™. 1 bave already mentioned that after
sectioning the eighth nerve , thick fibres as well as small fibres are
found degencrated among the transversal fibres of the corpus tra-
pezoides.

The thick fibres prineipally originate from the ventral root, but
they are also found after the removal of the cochlea in a smaller
quantity (Plate 1, fie. la and 14. Plate II fig. 2).

The degenerated #dicd fibres have their proper situation and are
found in the most ventral layers of the corpus trapezoides. At the
ventral margin of the medulla oblongata, ventrally only ecovered
by the free anterior '[I"l.'i':'l.llllll.L'II tract , they pass t.hruugh the I':'L]]Em
(see Plate VIII and IX fig. 15. N° 11, 12, 13, 14) and end
in both nuelei trapezoides,

Only a small quantity ends in this nuclens of the same side
itz latero-dorsal edge. By far the greater part of them reaches.
after having crossed the raphe, the opposite trapezoid nueleus,
enftering at its medial hilus (Plate 11 fig. 2, Plate VIII and 1X
fig. 16, N°. 11, 12, 13, 14, fie. 16, A and B).

In frontal sections throngh the eapital parts of the corpus trape-
zoidles , those desenerated fibres, demonstrated with their black
aranules by the Marcur-method seem to form a garland (Plate VILI
and IX, fig. 15 N°. 11—14) thrown round the same-sided trapezoid
nuclens and held at its top by the ::|}|H15itn one.

In the systema ventrale mnervi oetavi therefore there may be
distinguished. 17 thick root-fibres from hoth roots to the nuclei trape-
zoides . especially to the opposite nueleus, situated among the most
ventral transversal fibres of the corpus trapezoides and forming therein
the stratum ventrale or the stratum o of the corpus trapezoides.

But fibres of small ealibre are also found degenerated among the
transverse fibres of the corpus frapezoides, as well after the removal
of the cochlea as after sectioning the eighth nerve (Plate 1 fig. 1a,
and 14, Plate 11 fig. 2, Plate IX fiz. 16 B and C).

They are fonnd in deeper, more dorsal lavers of it, pass close
to the lateral facies of the spinal root of the nervos V and along
to the facinl noelens. A few fibres terminate in the latter nuclens. 1
certainly accord with Herp in this regard (Plate I fig. la and
14, Plate 1X fig. 16 C and D), but 1 will come back on this
question , when discussing  the endings of the fibres of Henp (of
the systema intermedium) in the VII™ nucleus.

After their passage ventrally from the facial nuelens, the majority
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of these degenerated fibres enters into the medullary eapsula  sur-
rounding the nuclei supra-olivares and para-olivaris of the same side
(Plate II fig. 2 str. dors. corp. trap. 4, Plate IX fig. 16, B, C,
and 1) at 1s lateral and ventral surface.

Notwithstanding the loss of fibres in the surrounding of the olivary

iy
="

nuelei of the same side, still an iln]}riri:mt number of them trans-
gresses  the raphe dorsally from the deseribed thick fibres, reaches
the opposite nncleus  para-olivaris and ends there in the medial
hilus of the medullary capsula of the opposite nucleus para-olivaris
et supra-olivaris. In this way these small fibres represent another
set of root-fibres, which also participate in the formation of the
systema ventrale nervi octavi,

In the ,systema ventrale nervi oetavi”™ therefore may be distin-
guished : 2%, small root fibres from both roots to the ventral nucle
of the tegmentum on both sides , especially to the nuelens supra-olivaris
and the nuelens para-olivaris of the same side. They are situated
therein dorsally from the stratum a. deseribed before and form the
most ventral of the dorsal lavers of the ,systema ventrale”, the
stratum 4 of this system.

Now, it must be kept in mind, that a well defined corpus
trapezoides is only present in its more distal parts. Especially its
limitation dorsally towards the tegmentum is diffienlt.

Together with the root-fibres, fibres from the ventral anditory
nuclens and from the tuberenlum acustienm also participate i the
formation of the transversal meduallary fibres.

These secundary fibres are mixed with the voot-fibres, and even
when the most extensive dﬂgf_:m:]'utinl| after the section of the n.
octavus is found, normal fibres may always be demonstrated be-
tween them in the distal part of the corpus trapezoides.

As soon as the oliva superior appears, the ventral part of the
tegmentum, here characterised by the presenee of a great number
of transversal fibres passing the raphe and erossing there the oppo-
site fibres, 15 no longer defined clearly towards the corpus trape-
zoides. But still always new fibres — now also originating from
the olivary nuclei — are tending to angment these transversal fibres,
and in  sections throngh the middle of the olivary nuecleus, the
ventral part of the tegmentum so far as it is mterealated between
them, is totally filled up with transverse fibres. The ventral teg-
mental transverse fibres between the olivary nuclei never degene-
rate after the section of the VIII™ nerve.

In that case, however, sections touching the proximal hall of
the olivary uwuclei, demonstrate a new degeneration of root-fibres
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which erossing the raphe, seem to unite the two dorsal borders of
the two nuclei. (Plate IX fig. 15 N° 13 and Plate IX fig. 16
) in £). These fibres, also found in degeneration after removal of
the ecochlea, may searcely still be reckoned lo the transversal fibres
of the corpus trapezowdes. There will nevertheless exist a certain
arbitrariness in judging which of the transversal fibres may be recko-
ned still to the fibres of the corpus trapezoides, and which of them
deserve to be called ventral tegmental transverse fibres. In fact
the dorsal border of the corpus trapezoides s not precisely defined,
and therefore 1t 15 advantageous to reckon all transverse fibwes in
the ventral part of the tegmentum to the ,systema ventrale nervi
octavi” and to use no longer the term of corpus trapezoides.

In that ease, the last-deseribed root-fibres, which we will meet
again when discussing on the systema intermedinm nervi octavi™
and especially  when their relation to the tracts of Hewp and to
the auditory fibres of vox Moxakow has to be settled, form the
ntimost dorsal laver of the | svstema ventrale nervi acusticl”.

In this way Marecni-degeneration gives a special and very inte-
resting analysis of this system. As we have seen in the course of this
|:|:]|':|-t|r]':|.1|h there are till now , demonstrated fonr ]}nl‘t'lum-'- in it.

Firstly, there are root-fibres to the trapezoid-nuclei (stratum «
systematis  ventralis).

Secondly , there are root-fibres to the nuelei supra-olivaris (stratum
4 systematis ventralis) and their surroundings. Both are degenerating
after the section of the n. octavus.

Thirdly there are fibres, though partly mixed among the former
two, forming a third, still more dorsal layer in the systema ven-
tralis (stratum ¢ systematis ventralis) not degenerating after the
seetion of the N, octavus and consequently no rootfibres.

Fourthly , still more dorsally, a new small laver of rootlibres
appear (stratum o systematis ventralis) , belonging only partially to the
systema ventrale, deriving for the greater portion their origin from
the intermedial octavus-system. ‘Their significance will be diseussed,
when treating of this latter. (Plate IX fig. 15 N°. 13 and fig. 16 D).
They seem to unite the dorsal borders of the two nuclei olivares.

{. The wyelinisation-method offers the same reswlls as the MWarchi-
melhod, as well in regard lo lhe position of the fransversal
rool-filres in the systema vealrale wervi oclavi, as lo
the position of Uhe secundary filies.

The architecture of the systema ventrale N. oetavi, as it has
been described in the precedent paragraph, i1s not sueh, as is
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usually tanght by the authors, controversing the existence of root-
fibres in the corpors trapezoides.

Ovdinarily the opimion 18 defended , that the systema ventrale 1s
composed only by fibres of the seeundary system originating in the
ventral auditory nuelens and in the nueleus olivaris superior.

However, the results of the myelinisation are in perfect concor-
dance with those tanght by the Marchi-degeneration, demonstrating
different root-fibres in the systema ventrale.

Frontal sections through the oblongata of the rabbit, shortly
before it is born, and even still the first days after birth may
easily demonstrate this concordance. (Plate X1I fig. 17 A, B and C).

And as the structure of the corpus trapezoides in the cat seems
the same as in rabhits, frontal sections through the medulla oblon-
gata of voungz born eat may be used likewise (Plate 1 fig. 5).
Sagittal sections may also serve to this demonstration (Plate XI111).

In new-born animals the two auditory roots are both provided
with medullated fibres, though the vential root more than the dorsal.
The systema ventrale is partly myelinisated, partly not. Intermittent
strata of medullated and non meduallated transversal fibres are found
i it. In frontal sections one may distingmish in ventro-dorsal direc-
tion four layers.

Most ventrally a mighty layer of thick medullated fibres appears
(Plate XII fie. 17 B, Plate T fig. 5, Plate XI1II fig. 18 F the
str. ventr. a.). limited dorsally by a second laver of much smaller,
but also medullated and transversal fibres (the stratum 4 i the
figures), among which many non-medullated fibres are found. More
dovsally between the nuelei supra-olivares then comes a layer of
non-medullated files (the stratum e in the fignres) and still more
dorsally at the boundary a fourth band of medullated small fibres
15 seen (the stratum o or the fibres of Hero i the figures). The
latter fibres seem to umte the dorsal borders of the two nuelei
supra-olivares.

In sagittal sections (Plate XIII fig 158 ) agmn these four
layers may he seen, but here as strata of queer-sectioned fibres,
and in suech a way, that between the two ranks of superficical
medullated queer-sections and those of Herp, the stratum of non
medullated fibres 15 present.

There exists a striking resemblance between the frontal section
through the oblongata of the new-born rabbit (Plate X11 fig. 17 B)
and that through the oblongata of the rahbit, treated with Marchi-
method (Plate IX fiz. 15 N° 12 and N° 13) within a fortnight
after the rootsection. The medullated fibres in the systema ventrale

Yerband., Kon, Akad, v. Wetensch. (Tweede Sectie DI. XIV). ar
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in the first case, are sitnated exaetly at the same place, where the
dezenerated fibres in the second ease are found, and the non-
medullated fibres are eorvesponding with the non-degenerated. This
accordance does not only prove the existence of root-libres in the
svstema ventrale, but also puts it beyond doubt that they are
situated there in three layers.

Now, if it were proved, that the Marchi-method demonstrated
only root-fibres in degeneration within a fort-night after the root-
section; if it were proved that simultanous myelinisation indeed
occurred only in fibres of the same system — then to be sure
the conclusion would be justified, that the quantity of root-fibres
in the systema-ventrale of the VII™ nerve was very important,
But, becanse 1 believe, that even within a fortnight after the root-
section, a certain quantity of fibres in the secundary system may
[Il.‘:_lj'[‘lll:]"ﬂlt.' amd  be demonstrated with Marchi-method , and that a
certain quantity of fibres in the secundary system myelinisate simul-
tanous with the root-fibres, 1 am not going so far as to declare
that «// the medullated fibres in the systema ventrale of the new-
born rabbit are root-fibres.

As to the fibres of the secundary octavus-system originating in
the ventral # vuelens, the tuberculum acusticumm and the nuelen
supra-olivares , they for the greater part, do certainly not degenerate
after root-section, and they have not all a myeline-sheath in the
new-born rabbit.

These fibres are partly mixed between the medullated fibres (in the
strata @, & and &) and p'rn'ﬂ_\' tl]nr}-‘ are collected i the stratum e.

The i|l|g1:-:ti::u remains whether 1t is ]‘Jl't}‘u‘:ll, how many medullated
fibres originate in the ventral nuelens and take their course in the
systema ventrale.

If this be the ease, such fibres will not be shown by frontal
sections through the medulla of the not vet born or new-born rabbit.

In such sections there is only seen a field of medullated fibres
near the entrance of the =Illl1itlll‘l'l' roots [l"hltu XI1 ﬁg,;_'., i [by SRS Vo
B, C) which, medullated themselves, iss trongh the myelimsated
corpus t|':3l|u;11bi(ic5, to reach the ventral wnuelens and the |mrti1:~
mterna of the restiform body. 1 deem it impossible to decide here,
whiether medullated fibres are root-fibres or fibres from the nuclens
ventralis. Even the argument, that there exists a disproportion be-
tween the quantity of medullated fibres in the auditory roots and
that in the corpus trapezoides, appears more decisive than it veally
is, as it is not vet proved that the other roots (VII and V) do not
at all enter into it. But vet 1 believe, that a certain quantity of
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Eu'.f:l:n{].'l]‘}' fibres from the ventral nuecleus towards the corpus tra-
III.':}'..{IIIII{'.H e |I'I;'|.'l.'i.[i]'|iﬁl_'[,l 'iH t.].'ll': ||[’.'||'|"-I]H]"|'| I'q'l:hhi_':, I'I'[‘l,."rIIJZ"\-[‘. i'I'I HEI;};ittﬁi
sections indeed images may be seen (Plate XII fig. 18 B, Plate
VI fig. 19 B) allowing the interpretation of a direct transition
of medullated fibres from the ventral puclens in the ventral system
on one side , as well as on the other side of a transit of root-fibres in it.

But the accordance between the results of the myelinisation of
the root-fibres, and their degeneration after root-section may be
sutticient , to elucidate the situation of the root-fibres in the systema
ventrale N. VIII, and to establhish that, i rabhbits their number
1S more 'Elllpul‘tullt, than 1s thought generally.

w. The secundary alraphy also coufirms lhe exvistence of fransversal
rool-filres tn the systema venlrale of the VII'" aerve.

If veally the systema ventrale nervi octavi contains so many
rootfibres as 1s affirmed here, a long controversed question in the
central course of the nervus octavus ought to be settled. 1t 1s the
question , whether the corpus trapezoides does undergo an atrophy
or not, after the removal of the labyrinth in the young born
animal.

The first investigators on this subject, Forern and Oxvrrowicz,
ri-ll'['lill’]ﬁl."ll that the removal of the labyrinth in young abbit was
II{It r““““'l.!l] I}.T ﬂll-‘f .i;l'_-'l"[li]l'll'lfr \T{}l‘ul IIIE'IITIE”ll.i]]IL‘:, i.ll t'll'; {'l]l'l]ll:‘?
trapezdides. Bacizsky, on the other hand | repeating the experiments,
defended the view that the atrophy of this body | after three months,
was important enough.

As to my experienee, the opinion of Bacinsky is vight, and the
reason of the discordance between his results and those of Oxverowicz
may easily be understood.

For, it must be kept in mind, that the spiral and the vesti-
bular are intercalated between the perifieal labyrmth and the roots,
that the Hl)il‘:!l ;.;:m;.;liun 15 necessarily removed with the cochlea,
and that the vestibular ganglion remains untouched (unless its
removal be intended for) when the contents of the vestibulum only
are withdrawn.

Now Oxverowicz has not completely removed the contents of the
vestibulum. He deseribes clearly enongh, that the typical attitude
of the u|:|uml_{:1] rabbits was not obtaimed illl!lltt'iufﬂl}', but weeks
afther the operation, owing to a secundary lesion of the vestibulum.
His drawings also demonstrate, that the ventral rvoot was very

little atrophied , instead of having disappeared.
B
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Consequently  the atrophy in the corpus trapezoides that might
il.!l"-'L' ]“*l'" l‘f."i.lill"l.'-tlfll. WS l:ul'l'lll?ll'ﬂllh’. to 1.}|E|t. “’Iljl.’-ll ﬁ]”nﬁ'ﬁ th”
section of the dorsal root and must have been very slight.

Bacixsky who has probably removed completely the contents of
the wvestibulum, did not intend to withdraw also the ganglion
vestibulare. Consequently he found a mwore mmportant atrophy i
the corpus t!'EIEIl:!r'.lli.{II:':i, but not so intense as it nllght to be after
total disparition of the two roots.

Now this only oceurs after the total destruction of the vestibular
ganglion, an operation, hardly possible without lesion of the corpus
trapezoides itself,

These |}t~illg the facts, 1 believe, that the ecases of :ltl‘npll}' of
the corpus trapezoides observed months after labyrinth-lesions
voung born mabbits will offer very great individual differences.

T'otal atrophy never will be found, becanse powerful secundary
systems find a place n the corpus trapezoides. The different modus
uFlE'I'HII[“ used by different investigators, will more or less have
exposed the vestibular nerve and its ganghon during the operation
and makes the lesion more or less equal to a ventral rootsection.
In the case that a true rootsection of both roots is made ., both,
the dorsal as well as the ventral root have completely lost their
fibres, and in those eircumstances the corpus t.]':'ll]-[’?.l]il]l_‘l-i., or better,
the systema ventrale nervi octavi, is always atrophied. This atrophy
15 chiefly confined to its distal part or at least it is rather easily
demonstrable there, as the proximal portions of it are enclosing a
larger quantity of fibres from secundary systems.

The fignres 3e and 34, 134 and 134 on Plate 111 are repro-
ductions of frontal sections t|||'uug|l the oblongata of a rabbit, which
had lived one vear after the removal of the labyrinth ecombined
with section of the VII™ nerve made on the young born animal.

If the left side (fig. 3z and 13) 1s compared with the drawings
(in fig. 34 and fig. 136 on Plate 111) of sections at comparable
levels on the non-operated right side of the same animal, it is
immediately seen, that the distal part of the systema ventrale has
totally disappeared, not because there might have been a displace-
ment of the different parts in the central system, but because the
roots arve completely atrophied,

More proximally the systema ventrale reappears and soon it is
no longer possible to give a judgment on its atrophy by comparing
the two sides. But the atrophy in the distal end of the systema
ventrale 1s not the only fact to be noticed in that case. There also
exists a considerable atrophy of the nucleus trapezoides at the oppo-
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site side of the operation. It has lost nearly all its fibres. Consequently
the ecells are lving closer together. The cells themselves have dimi-
nished 1 size , they are shrivelled, of wregulare shape, but none
of them has disappeared.

The other ventral nuclei in the tegmentum do not present such
intensive :1l|1}|ﬂ|}-‘ as the nI}ImRitu tl':L|:u.:'r.n'l:|~I|llf'|r.||~.-=, Yet the medul-
lated surroundings of the nuelei olivares superiores and their acces-
sory nuclet have lost a great deal of their fibres on hoth sides,
but this loss is more apparent af the {IIII*.l'.'l[L‘:iI than at the Oyo-
site side. Cellular changes also are present in the olivary bodies
but 1 a shght degree.

Some cells may be diminished in size, perhaps some smaller
cells may have disappeared but the ecellular ehange i3 by no means
so intensive as it is in the trapezoid nuclens. This nuelens has
siffered an '.|tl'u|:-|l_'lr' nearly as infensive as that of the ventral nuclens
of the VIII™ nerve. which afterwards in the discussion of the
Lsvstema dorsale nervi octavi” will be deseribed.

So, as to my experience, Bacinsgy is right. After complete
root-section , the root-fibres disappear totally and with them the
svstema ventrale atrophies nearly completely in its distal end. After
removal of the labyrinth the ventral root does not totally lose its
fibres, and the atrophy of the ventral system is less intensive , may
even be of small intensity , but in the distal end it is always present.

The atrophy of the systema ventrale is accompanied by a con-
siderable atrophy of the crossed trapezoid nucleus, whose fibres are
!ﬂﬁt, 1'u"l-'l'll.J':'il..'- {:I:“H are l'l!‘lil"['l'il] j.ll l"ii.'l'ﬂl.'i. il]il{ “.illl il I'l'rll'rlf'kq'!.li!l' Iiil."'t."i
of fibres in the medullary eapsule of both nuclei supra-olivares and
para-olivares , especially on the same side.

In this way the results of Guobex’s method are accordant with
those given by Magrcenr’s method and with those of the myelinisa-
tion-method.

h. The wmost dorsally sitwaled root-filves (the strafwm o) in the
syslema verlrale nerei oclave and their relfalion fo Hhe Jibres of Herp
or the syslemea iwtermediom werei oclavi’.

As soomn as, after section of the VII™ nerve the degenerated
transverse rootfibres of the ventral system, are studied in their
course with Mawrcnr method on a series of hovizontal sections of
the medulla oblongata, the origin of the most dorsally situated fibres
of this systema (the stratum o) may be settled with relative facility.

In fig. 16 A—1I on plate IX reproductions are given of such a
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series of horizontal sections. In fig. 16 A the thick degenerated
fibres for the opposite nueclens trapezoides are found (the stratum a).

Somewhat more dorsally (in fig. 16 B) the degenerated smaller
fibres for the ventral tegmentum-nuelei (the stratum #). In the
fignres 16 C and D the most dorsally situated degenerated root-
fibres (the stratum o) appear. Expecially fig. 16 D is very demon-
strative. From the dorsal border of the n|i1.':||'.1.' hu{]_\.-' opposite to
the rootsection part small degenerated fibres. They cross the raphe,
go towards the dorsal part of the medullary capsule of the same
sided oliva and reach from there the degenerated homolateral corpus
trapezoides. These are the roottibres in the stratum o from the
systema ventrale nervi octavi.

But not all the transversze fibies here deseribed take that way.
A certain number of them do not enter into the corpus trapezondes,
but are united at the dorsal top of the same sided olivary body
imto a separate bundle (Plate IX fig. 16 E v 4). This bundle of

now queer-sectioned degenerated nerves enters in the formatio gela-
tinosa of the V™ nerve (Plate X fig. 16 I in 4). It passes the

spinal root in a ventro-dorsal, and at the same time medio-lateral
direction (Plate X fig. 16 G, [l and I in %) until the portio interna
of the restiform body is reached.

There, lying laterally from the radix descendens N. VIII, it is
found at the medial border of the oval area, confining it against
the portio interna and turning dorsally it disappears between the
degenerated fibres of the steatum latero-dorsale at the dorsal border
of the oval arvea of the restiform body (Plate X1 fig. 16, K and L).
The study of the horizontal sections shows, that, after the anditory
root-section , the most dorsal laver of rooffibres — the stratum o —
may not only be pursued in the corpus trapezoides (into the ven-
tral system) but also nto the stratum latero-dorsale of the corpus
restiforme by means of an intermediary bundle of rootfibres.

This bundle, first discovered by Hewo, may be called the
systema intermedinm nervi oetavi, for it unites fibres of the dorsal
with fibres of the ventral system. This system contains partly root-
fibres of both roots, partly fibres of a secundary system.

This intermedial system may be very well demonstrated in frontal
sections  of the normal animal, for instance in fig. 134 on Plate
LI, it is very well developed.

After removal of the cochlea, some fibres in this system are
brought to degeneration and frontal sections are better adopted
to demonstrate the course of the intermedial fibres in the latero-
dorsal stratum of the restiform body.

nal
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As soon as the dorsal rootfibres and their continnation in the
latero-dorsal ]:'l].'t‘l‘ are lh:g:‘.lml'nfrd, a certain number of these fibres,
lving upon the lateral bovder of the oval area of the restiform
body, eirele round it, first running dorsally , then turning rouwd
its dorsal border, and returning in ventral divection through the
pars interna C. R. From here they perforate the grey matter of
the spinal V' root and reach the dorsal border of the oliva, and
taking a medial divection, participate with the transverse fibres in
the stratum o. (Plate 1 hz. la, Plate Il fig. 2).

But only a few fibres in this mtermedial syvstem are brought to
degeneration after the removal of the cochlea.

Much greater is the number of fibres degenerating in this system
after root-section. I have already mentioned, how in that case, the
number  of degenerated  fibres  limiting  the lateral border of the
area has inereased. Also I have shown, that many of them are
seeking a shorter way to its medial border. They perforate the
oval area instead of making a curve around its dorsal border.

Apparently those fibres as deseribed , they arve the fibres pas-
sing from the ventral root m the stratum latero-dorsale — being
themselves ifermedury fibres between the roots, help in a consi-
derable manner to angment the intermediary bundle to the stratum .
(Plate VIIT fig. 15 N° 5—11, especially fiz. 15 N°. 9 und 11).
After all, this intermedial system contains fibres of both awditory
roots, and may be defined in the following way.

The root-fibres having entered the central system in dorsal divee-
tion, pass in the lalero-dorsal layer, pass round or through the
oval area of the corpus restiforme to gain the ventral direction m
its pars interna. Penetrating there and throngh the spinal root of
the V" nerve, they reach the dorsal border of the facial nucleus

and of the medullary swrroundings of oliva superior and accessory
nucleus on the same side. In these nuclei they send fibres, hut
the greater part now take a ventral direction and become the trans
verse fibves of the stratum « in the systema ventrale.

This stratum & therefore will afterwards be reckoned to the
systema intermedium  nervi octavi, a view, seeming perhaps arbi-
trary, as some of its fibres take their n]‘igil‘l in the ventral systemn.
I:;llt. iosevere HE[H[I'“!i[I" ii‘.:u i]]!}“]ﬁﬁ”l]l}‘ Il[!l'l,'i, I'1IJ']' 8 we "l'l.-i” S
demonstrate the intermedial system gives also fibres to the super-
ficial (ventral) layers of the corpus trapezoides.

It has advantages to reckon all the dorsal root-fibres, the so-called
fibres of Heip, to the intermedial system. But this system not
only contains root-fibres. There is also a secundary system and even
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an important one, represented n it. A tolal degeneration of its
fibres may only be brought about, after sectioning 1t at the dorsal
border of the oval area. It is never found after root-section (to
compare fig. 25. H on Plate XX).

It has been controversed, for mstance by Lewaxpowsky, that
the rootfibres here mentioned , shonld enter in the nuweleus of the
VII™ nerve. 1 must, as regards this, be on the side of Hrewnn.
The fibres ot the intermedial system enter in the dorsal border of
the facial nuclens of the same side, as well as those of the ven-
tral svstem enter it at the ventral border. But the greater number
of them ends in the dorsal border of the oliva superior at the same
side, and after having passed the Raphe in that of the opposite oliva,

In this way, the mtermedial system provides with fibres the
dorsal borders of the ventral tegmentum-nueclei, whose ventral,
lateral and medial borders are provided by the ventral system of
the VIII'™ nerve.

k. The longitudinal rool-fibres of the ventral and tnlermedial systema
ascending towards the cevelellui and lowards the mesenceplalon.
Their sitwation in the lateral lemnisens. Their endings in the wwelei
tecti cerebelli and in the wuclens of the corpus guadrigeminwin posticum.

As soon as the root-fibres of the intermedial svstem and those
of the ventral system have met in the medullary field between the
spinal quintus-root and the facial nuclens (respectively the superior
olivary  body) a small quantity of them deviate in longitudinal
direction to form ascending and descending tracts, which now ask
onr attention. They contain rootfibres in a relative small quantity,
still enongh to be demonstrable, but l||:'.}r have a great i1]!l!l,}l1:[ll{'.l_£,
because they accompany important other secundary systems, taking
the same course.

[t is since long known, that in the foetal medulla oblongata ,
frontal sections may  demonstrate hetween the spinal root of the
V' nerve and the facial nueleus or the olivary body a triangular
field of gueer-sectioned meduollated nerve-fibres, that has obtained
several names. It chiefly contains spinal fibres, which are situated
there in the antero-lateral tract of Gowers, and so this name is
transferred to the field in the oblongata. Better it i1s to call it the
ventral and aseending  spino-cerebellar tract (the dorsal ascending
spino-cerehellar  tract being represented by Frrcnsic's Klein-Hirn-
Seitenstrangbahn). This triangular medullated field found for a short
time in the lemniscus lateralis, (Plate XIL fig. 17 A, B and C,
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Plate I fig. 5 in 1.1.) is named the antero-lateral spinal tract, Gower’s
tract or the fasciculus spino-cerehellaris ascendens ventralis, but it
must not be confounded with the more dorsally situated fibres
(Moxakow’s aberrirendes Fl:itl.'ll:'-itl';mghi'nuh*l with the so-called fas-
ciculus rubwospinalis) between formatio gelatinosa N. V and nuclens
N_ .\:II or ]“I{,'IE!‘I]H l:[l]llt[l'l:l{! i:‘ltl_‘:h‘lli_.."'; HI|[I {‘.H"lui”i]'l:_g {IL!SL:["H{“"}-_’:
fibres. This bundle afterwards shall be reealled to mind.

The farther path of the fibres of the antero-lateral tract is also
very well known.

Near the ]}]:if:{:, where the V" oot leaves the medulla those
fibres bend in a dorsal direction (Plate XI1I. fig. 17 C, f. sp. e. v.)
into the lateral fillet, close to the fibres of the bracchia pontis here
embracing the medulla.

There they are somewhat dispersed by the appearance of the
nucleus ventralis lemuniser (Plate XTI D and E fig. 18) but rennite
i the most lateral layver of the lemmniscus lateralis, covering the
pedunenlus superior cerehelli.

Now they lie free at the surface on the dorsal back of the
'I._H‘.Illll'll'.il'.'!? I:IIII"H' ﬂ".l]ill'ﬂ.t.l?l:] rl'l]lll tllﬂ ]]El]EI-IIII:“]!:I'S]IIIJ._IK:I! ]H'l"!“lll'ulu.‘i
cerebelli superior by the deeper layers of the fillet and by the
nuclens dorsalis lemuisei, and their cowrse till now having been
always a course in proximal direction changes abraptly.

They now turn distally and medially, eross the dorsal border
of the pedunculus ecerebelli superior (Plate XV. fig. 14 D) and
end i the nucler teeti cerebelli of the same side, or after having
transgressed  the eerebellar medulla in those of the opposite side.

So the cowrse of the antero-lateral spinal tract is deseribed by
many authors for instance after the hemisection of the cervieal
medulla.

But not all the fibres of this triangular field follow the here
deseribed way. They all bend dorsally at the entrance of the tra-
geminus-root, but in the so-called lateral lemniseus a portion of
the fibres have another situation. They also surround the ventral
nueleus of the lemniscus, but in the medial medullar layers around
it. They also reach the lateral lemmiseus where it covers the cere-
bellar superior pedunculus but as the former tract turns distally,
the latter tract still pursues its course (Plate XIIT fig. 15 D) dor-
sally and slight proximally. They partly enter in the corpus quadri-
geminum posticum. These fibres participate to the secundary audi-
tory-system as Frrecnsic and those who studied the auditory system
with the myelinisationmethod have taught.

Now indeed, rootsection of the nervus octavus within o fortnight
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or three weeks after the operation, brings degeneration in fibres
belonging to the two here deseribed tracts.

In a frontal series after rootsection studied with Marcnr method
it 15 easy to see (Plate VIII fig. 15 N° 12 and N°. 13) that on the
operated side, degenerated fibres detach themselves from the surroun-
dings of the oliva superior (from the place, where ventral and inter-
medial system are meeting) and seek their way between the sensible
and otor nuelenr of the V™ nerve to the utmost lateral and super-
ficial layer of the lemniscus covering the pedunculus cerebelli superior,

From there, turning distally, they may be traced (Plate VIII
fig. 15 N° 11, 10, 9 and 8) to the nuclei teeti mediales cere-
belli at the same and at the opposite side. But, it may also be
seen , that the root-fibres of the systema ventralis, having crossed
the raphe (and on their way vemaining for the greater part in the
ventral tegmentum nuelet) still are present in the field between
oliva. superior and spinal root of the V" nerve of the opposite side,
There they meet again fibres of the intermedial system, which also
have passed through the raphe. On this way also fibres are going
into the opposite antero-lateral tract (Plate VIII fig. 15 Ne. 12
and 11), however in much smaller quantity as at the same side.

More easily the degeneration in this tract after root-section may
he traced in horizontal sections. (Plate X ﬁg. 16 G, H and I,
plate X fig. 16 K, L, M, N, Plate X1V and XYV fig. 14 A—E).
In fig. 16G-at H, the entrance of the degenerated roots is found,
covered  with black granules. But the degenerated fibres in the
lateral lemniscus have already appeared much more ventrally and
i Plate IX fig. 16 E they detach themselves from the oliva superior.

These are crossed fibres from the systema ventrale.

But a new inereasing of the degenerated fibres in the lateral
fillet 1s found in Plate X1 fiz. 16 K. These homolateral fibres ave
coming from the stratum latero-dorsale along the queer-sectioned
bracchium pontis. In a more dorsal section (Plate XI fig. 16 M
in LL) the superficial layer of the lateral lemniscus, medially bor-
dered by the nuelens dorsalis lemnisei, begins to eross the superior
cerchellar peduncle and still more dorsally (Plate Xl fig. 16 N).
These fibres enters in the same-sided and opposite nuclei tecti
mediales of the cerebellum.

In fiz. 14 (Plate XIV and Plate XV) the direction of the hori-
zontal section is better fit for demonstration. The preparation (Plate
NIV fig. 14 A) at first touches the degenerated root-entrance , and
degenerated  fibres (entered in more ventrally situated sections) are
already in the lateral lemmniscus on both sides; lying close medial
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to the bracchium pontis. T'o these fibres new ones are joined from
the stratum latero-dorsale, and together they form the degenerated
arca, that may he traced (Plate XIV fig, 14 B and in Plate X1V
fig. 14 C in Ll and £ sp. e. v. a.) to the most lateral and super-
ficial stratum  of the lemniscus, separated from the pedunculus
cerchelli superior by the nuelens dorsalis lemmnisei. More dorsally
(Plate XV fig. 14 D and E in f. sp. c. v. a.) they leave the
lateral lemniseus, pass dorsally from the peduncle and reach the
nucleil tecti cerebelli mediales.

As it 15 demonstrated these fibres pass on their way the two
puclei lemmnisci, and it is not easy to say whether they enter
those nuelel.

As for the nuclens ventralis lemnisei the fibres surround it at
its lateral, ventral and distal border, but as the number of dege-
nerated nerves here even after rootsection is always small, T dare
not say that they enter in this nucleus. 1 believe them to do =o
because after sectioning the tuberculum acusticum (as well as alter
hemisection of the lower part of the medulla oblongata) they cer-
tainly do.

As for the nuelens dorsalis lemnisei the guestion stands other-
wise. The fibres pass this nucleus at its lateral border, but send
no collaterals in this nucleus. In this way root-fibres of the ventral,
intermedial (but also from the dorsal systema) nervi octavi, reach
the nuclet tecti of the ecerebellom, in the | fascienlus ascendens
ventralis spino-cerebellaris”.

But after root-section other fibres in the lateral fillet are bhrought
to degeneration. They may be traced into the nuclens of the cor-
pus quadrigeminum posticum  (Plate VIII fig. 15 N°. 12, Plate
IX fig. 16 N° 18—16).

In frontal sections they also are found between the spinal root
of the V" merve and the oliva, they also bend dorsally into the
lateral lemniseus, near the departure of the V'™ nerve, (but in a
somewhat more proximal region as those, which enter n the cere-
bellar tract) and form there the medio-ventral surroundings of the
nuclens ventralis lemmnisci. Having left some fibres in this nueleus,
they continue their dorsal direction (Plate 1X fig. 15 N° 15). In
the lateral fillet they reach the nucleus of the corp. quadrigeminum
posticum , embracing it at its ventral pole.

Studied in horizontal sections these fibres may be likewise demon-
strated. As long as the ventral regions of the medully are concer-
ned, they are not separated from the fibres going to the nuclei
tecti (Plate X fig. 16 E-—I). In more dorsal sections they become
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separated from them (Plate X1 fiz. 16 K—N, Plate XIV and
Plate XV, fig. 14 A

lemmser, thewr number is augmented by root-fibres originating in

E). They embrace the nuclens ventralis

dorsal transverse fibres and as soon as the cercbellar fibres leave
the tegmentum to rveach the nueler tecti, (Plate XV fig. 14 D
and F) the fibres to the corp. guadrigeminum posticum remain,

Though degenerating on both sides after one-sided root-section
the greater quantity of these rootfibres 1s found on the opposite side.

After root-section of the VIII™ nerve therefore also ascendent
tracts of root-fibres may be demonstrated with Marcnr method.
There are two.

Rootfibres of the N. octavus are found in the ascending ventral
spino-cerebellar tracts™ to the nuelel teeti mediales, especially in the
homolateral tract.

Rootfibres of the N. octavus are also found i the lateral fillet
to both  corpora  quadrigemina  postica  but chiefly in the lateral
fillet of the opposite side. T repeat, that after rootsection, the
number of degenerated fibres in those tracts 1s not very considerable,
though they are evident.

After the removal of the cochlea the number is again diminished.
Then they must be songht for attentively, and 1 believe that
Marchi-method in such cases has nearly reached its utinost limits.
For, even in a fortnight, the black granules, characterizing the
degencrated fibres, are spread in the neighbourhood if there exists
a localised degeneration, and the number found i the two des-
cribed tracts after cochlea vemoval is very limited, espeeially in
the cerebellar tract. None the less 1 am convineed that even after
cochlea removal they may be demonstrated.

I therefore agree completely with Henp, who has long since
defended the view, that primary fibres penetrate in all the secun-
dary systems and accompany them, but T also think that the num-
ber of root-fibres entering in secundary systems is very different
different animals.

It 1s here perhaps the place to remark, how interesting it is,
that the wvery great number of root-fibres existing in the ventral
and intermedial system, s reduced to a very swall quantity in the
lateral fillet to the corpus quadrigeminum. Indeed , if they were
not augmented considerably with rootfibres from the dorsal system,
rootfibres to the corpus quadrigeminum would be rave.

There fore 1 believe that the root-fibres in the vewtral system
(the Corpus I,‘.|':1|:m:|;li[]l;:-;]| have chiefly the significance to intercalate the
ventral tegmentum nuelei in the reflex-system of the nervus octavus.
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As I am convicted that fibres conducting sound must pass through
the corpus quadrigeminum  posticum, and as the greater part of
the root-fibves to this nueleus originate in the intermedial and
dorsel system, 1 believe that true auditory fibres must be sought
i transverse dorsal fibres. They chiefly are as we will see after-
wards Moxakow’s transverse fibres, and Moxakow 1z right to call
them the auditory” fibres. And on the other hand, the views
of Freensic and other authors after him, holding that the ventral
:"-_‘L'Hl'-['lll iﬁ to II[! i".l['l.'llﬂi'l.l':.'iil “'i.l.!l I-Ill.' l'”ﬂt*ﬁl]l'l".‘i jll [iH.'- E'Ili.ﬂ.."'h'lllFl nenr-
VO up’tit‘.nl.‘lllu, and that the COrpus II“:||11~.?.1:Iit|rH forms a kind of
semi-tecnssatio of the fibres towards the Cor|. 1|||m]r. |]1lr~ti['lllll —
those views appear to me not sufficiently founded. The relations
of the primary auditory nuclei and the ventral tegmentum nuclei
with the lateral fillet are too eomplicated to allow such comparisons.

. Phe voolfilives tu the stratwm lalero-dorsale of the corpus vesti forme.
The wwelens vealralis wervi oclavi, the fubercalan acaslicem and

the systema dorsale nerer oelaei.

More complicated than the ventral system, is the dorsal system
of the eighth nerve.

As we have seen in the preceeding paragraphs, the mmportant
layer of fibres curving round the area ovalis of the corpus resti-
forme as a stratum latero-dorsale i3 not composed exclusively of
dorsal root-fibres.

Dorsal fibres of the ventral root also participate in its formation,
as 15 demonstrated ﬁqnu”} ]i}' Marchi-method after rootsection and
by the myvelinisation-method.

In  sections through the medulla oblongata of the foetal rablnt
(Plate VI fig. 19 B, Plate XIII fig. 18 A and B) it is impos-

sible to determinate, from which of the two rootlets — from the
dorsal root or from the intermediary rootlet going from the ventral
to the dorsal root — originate the medullated fibres, entering

the ventral nueleus and in the tuberenlum acusticum.

Marcar-method may teach us more. After removal of the cochlea
there may be demonstrated an intense L||~:__{u|ml':ﬂiu!l in the ventral
nuclens and in the tubereulum acusticum. After section of the nerve
there is a shght but strictly loealisated increase of the degeneration
in the ventral nueleus, where as the degeneration in the tubereulum
aensticum is nearly as intensive in both cases.

Therefore it may be established, that the greater part of the
dorsal root-fibres, degenerating after cochlea-removal are ending in
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the ventral nueleus and in the tuberculum acusticum. In reference
to this the ventral nucleus and the tuberculum acusticum may be
called the nuelei of the dorsal root,

But only thus far I ean aceept the common view. To admit
that these nuclei arve exclusively the endings of the dorsal root,
and  to :|1'LII'I.' that the ventral send a few fibres to ilmm, wounld
be contrary to my experience. The study of the details of the
degeneration in the ventral nuelens after removal of the cochlea,
may establish that dorsal-root-fibres, then degenerating, enter it
in its distal and ventral pole, and, united together to a rather
sharply limited peduncle, penetrate it o a dorsal and slightly
I]-I'{F."Li."h'll {Ii.l'lf'['li”".

In this way the ventral nueclens is divided in two 1}[J|'1,i{)n:4, il
distal and ventral one much smaller than the proximal and
dorsal portion.

The dorsal root, the peduncle crossing the nueclens, now sends
little bundles, containing S—20 fibres each, like the radiation of
a fan in both portions. Therefore the nucleus 1s making the impres-
sion, as if round the root-peduncle were a great number of little
medullated nerve-bundles, and between these, the cells of the ven-
tral nuclens are found. The little bundles have different directions.
The more dorsally and proximally they are situated, the more their
y become longitudinal.

Now it may be demonstrated mn frontal seetions (for instance in
Plate 11 fig. 2 or Plate IV fiz. 8) as well as in horizontal sections
(for instance Plate V fig. 9, fig. 10, Plate XI fig. 16 K or Plate
NIV fig. 14 A) that in the disto-ventral portion of the nuelens
nearly all the little bundles are degenerated. Whether only the
cochlea be removed or the root-sectioned the result in both cases
is n very intense degeneration in the disto-ventral part of the nueleus.
And after removal of the cochlea the degenerated fibres therein are
so many , that an increase, even if it took place after octavus-

-

direction tends t

section , would not be betraved to the observator.

The disto-ventral portion of the nuclens surely seems to receive
none but dorsal-root-fibres.

With the dorso-proximal portion of the muclens it is otherwise.
Indeed in this portion also degenerated fibres are found among the
little bundles, which it contains.

But the farther distant the little bundles are from the root-peduncle,
according to their situation dorsally and proximally , the more the
number of degenerated fibres in them is veduced. (Plate 1V fig. S,
Plate V fig. 9, Plate 11 fig. 2). In the dorso-proximal top of the
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puclens, there are always found normal fibres between the dege-
nerated bundles, whether the cochlea mayv be removed or the nerve
sectioned.

But in the latter ease, the {I:‘.gﬂlml'ilﬂml in the more dorsal and
proximal parts of the nuecleus appears more imntensive as the com-
parison of. f. 1. fiz. 2 on Plate 1l (cochlea-removal) with the fig,
83 on Plate IV or ﬁg, Y and fiz, 10 on Plate V [n::l:]!.'ura-:wu-linnjug]
nmay demonstrate.

But as in its dorso-proximal border in both cases the normal
fibres reappear in the ventral nueleus, it may be stated, that the
rootfibres chiefly enter at its disto-ventral pole, that the secundary
fibres chiefly leave it at its dorso-proximal bhorder, but in this
manner that the entrance ol root-fibres as well as the exit of seenn-
dary fibres principally take place along the medial border of the
nucleus.

In fact the dorsal root meets the medulla somewhat distally from
the nuclens, and the disto-vential portion of it, is so intimately
iwined at the root, that it forms a part of the stratum latero-dorsale,
which here, lying eclose to the area ovalis of the C. K. surely
contains exelusively dorsal root-fibres.

As soon as the fibres of the stratum latero-dorsale , in their cur-
vature round the aren ovalis, have reached the dovsal border of
this avea, they begin to diverge from it. They spread themselves
like a fan-radiation (see fig. la Plate 1) between the tuberculum
acusticum , the lateral portion of the dorsal nuelens of the eighth
nerve and the pars interna of the corpus restiforme. Even in distal
regions, but more easily distinguished in regions lving more proxi-
mally other fibres are running between the dorsal root-fibres in
the stratum latero-dorsale.

We have already demonstrated that o little more proximally
the dorsal root-fibres of the ventral root aid to inerease the stratum
latero-dorsale. They remain intact after cochlea-removal, and dege-
nerate after section of the octavus (Plate VIII fig. 15 N° 5, Plate
IV fiz. 8). The greater part of them hold themselves close to the
oval area, and curving round its dorsal border or penetrating through
it, they help to compose the systema intermedinm nervi octavi,

Being composed distally of dorsal root-fibres, proximally of ven-
tral rootfibres, this intermedial system originates from  the most
iternal fibres of the stratum latero-dorsale, which may be considered
as the beginmng of the systema dorsale nervi oetavi.

But a few fibres of the ventral root, may increase the rest of
the dorsal root-fibres, which, having passed the ventral nucleus,
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now are ranged in the lateral layer of the stratum latero-dorsale.
There between  the latero-dorso-proximal  portion of the ventral
nuclens (alwavs providing this with fibres) and the oval arvea they
run dorsally from this area, but soon diverging from it , they form
the external radiation of the fan, radiating dorsally round the
oval area.

These fibres of the external layer of the stratum latero-dorsale,
bear as its stratum meduallare profundum the tuberenlum acusticum.
They are degenerated in an intensive manner after removal of the
cochlea (fig. le on Plate 1) perhaps still more mtensive after nerve
section (Plate IV fiz. 4) and i the distal regions of the stratum-
latero dorsale, they a formmg a second svstem of root-fibres,

Therefore now already two systems appear, participating to the
svstema dorsale nervi octavi dorsally from the oval arvea, and both
heing root-fibres.

Between the ntermedial system curving closely round the oval
aven ., and the rootfibres, wlhich in distal n'giuns form the steatum
profundum  medullare tuberenli acustici however new fibres make
their appearance.

They are fibres, which do not degenerate, even after the section
of the nerve (figz. le on Plate I m £).

They are found already in distal sections and increase in quantity
proximally.

They are secundary fibres emanating from the dorsal and proximal
bhorder of the ventral nuelens and from the tuberenlum acosticnm.

They are mixed among the degenerated fibres of the two des-
cribed layers but in the middle part of the radiation of the fan,
they form a layer of intact fibres where nearly no degenerated
fibres are found. But here no longer may be spoken of the stratum
latero-dorsale, another portion of the systema dorsale nervi octavi
has begun, usually ealled Moxakow’s strin medullaris acustica. As
to its distal end, it s now composed of:

I dezenerated root-fibres of hoth roots, partly forming the
intermedial system , the internal laver;

2¢ intact fibres of a sceundary system ;

3¢ degenerated root-fibres, chiefly belonging to the dorsal root,
the external layer.

T'he latter fibres form the basiz, on which the tuberculum acus-
ticum s resting, and may be also ealled the stratum profundum
medullare of this ganglion. They are seetioned longitudinally in
frontal sections.

Perpendicular to the course of these fibres very small degenerated
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collaterals now detach themselves and penetrate into the tuberculum.
In frontal sections they appear sitnated as the :‘-[IIII*.I:'H im a wheel.
They arve radial fibres to this ganglion which, sectioned frontally,
has the shape of a cirele segment. Those radial fibres are only
traceable unto the level, where the great pyramide-shaped cells
of the ganglion are found.

Now on horizontal sections agaim the fibres of the stratum medul-
lare profundum are touched i a longitudinal divection and again
the collaterals leave them perpendiculary.

In this way their situation is the canse of a very peculiar aspect
of the degenerated ganglion, if coloured by Marchi-method.

[t appears to be divided into two rings, the onter is quite free
from degenerated fibres and extends to the layer of large cells.
The inner ring is thickly specked with very small black granules —
the degenerated collaterals — and radial fibres, also containing
these black granules, arve easily to be distinguished. The two rings
are resting upon the deep medullary layver (fig. le Plate 1, Plate
VL fiz. 15 N2 6, Plate XI fiz. 16 L and M, Plate XIV fig.
14 C) and bordering the onter (non degenerated) as well as the inner
[dugvruﬂuhﬁ"l) ]‘ing the im';{l: |1_1.'|".m1'|[|z|] cells Appear. In this Wiy
_l.'ulil.l"l']li_'ﬁ]l_.’-f_{‘li'll[‘.l'i'l.ti.U'I'I {li"!-'il.l.[!:i t}li.’ Illhl.‘l.'t'“lll[ll. ilffll:ﬁliﬂ:i]lll ii!tl] r[lll'l_' o
five layeis (Plate VI fig. 6). Named from its centrum towards ihe
periphery they are:

1°. The deep medulla or the stratum meduallare profundum—
containing root-fibres chiefly of the dorsal root.

2°. The deep grey matter or the stratum griseum profundum—
containing degenerated collaterals of root fibres and small cells.

3% The middle grev matter or the stratum grisenmm medinm-
containing the large nerve ecells.

4°. and 5°. The superficial grey matter and fibres or the stratum
erisetm superficiale and the stratum wedullare superficiale, where
no degeneration is found after rootsection,

Moreover, in the same way as the nuclens ventralis, the tuber-
eulum acusticnm is receiving the greater pamt of the root-fibres at
the distal end. At its dorsal and proximal end the black globules
in the inmer ring are less thickly spread and normal fibres mix
between the degenerated of the stratum profundum medullare,
secking their way to the middle layer of the radiation found dor-
sally of the area ovalis,

Now , when [ollowing this radiation in ||]'ﬂ!\'iln:1| direction , the
aspect changes, beeanse the tuberenlum acusticum gradually takes

a more lateral imstead of a dorsal situation. At the same |}I:u-r. the
Varhand, der Kon. Akad. v. Watensch. (Tweeds Sectic) Dl X1V, 0
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dorsal nuclens of the VIIT'™ nerve extends more E:Ltl.!I'I;I”J' and the
EHHLHIH] i."h.'!l']lH I;:III H]l‘.‘ {:'r, I{ Ilklﬁ !H!{'.l}'l]ll} Tre: l_'::\;l.ﬁ_‘.lll:ll_':lt ill :"i]_l{'h
a way, that the large cells of Dwrrers, which in distal sections
only were found at its latero-dorsal edge on the medial border of
the oval aren, now make their apperance on its dorsal border.

In this way the radiation of the fan is enlarged. Laterally always
collaterals of the stratum medullare profundum enter into the tuber-
culum , but 1|:JI':u||l_1‘ the radintion 15 now IJ-IIE:]'II.'.ll towards the lateral
Jard of the dorsal nuelens n. VI and towards the lml'ti:: interna
corports restiformis. After removal of the cochlea, there are always
found degenerated fibres here.

They are the dorsal root-fibres, remaiming after the emission of the
trunk to the ventral nueleus and the collaterals to the tuberculum
acusticum.

Those fibres are tending for the greater part towards the lateral
part of the dorsal or triangolar auditory nuelens. Their number,
is chiefly in proximal regions inereased by root-section of the N. octavus.
If T have rightly wnderstood Lewaxpowskr, those fibres would be
represented in dogs by a contracted bundle, deseribed by him
under the name of the fasciculus solitarius of the eighth nerve.
Apparently  Lewaxvowskr has had in mind a comparison with the
fase.  solitarius nervi vagi. But in rabbits this radiation of root-
fibres towards the lateral cells of the dorsal nuclens ocenrs conti-
nually and so there 1s no reason to speak of a fasciculus solitarius.
The dorsal nuelens in rabbits extends rather far proximally , even
so far, that when the fibres of the oval area have found their
way to the cerebellum and no longer belong to the medulla
(f. i. Plate VIII fig. 15 N° 8—12), still the lateral part of the
"'lli‘li'illl‘i {]IJI'SII“‘S i!?«:iﬁlﬁ.

Now continually fibres are ronning to this part. In the more
distal part, they are chiefly rootfibres of the dorsal root, more
proximally they are merely dorsal fibres of the ventral root, and
as the corpus restiforme evades to the cerebellum the medial
fibres of the ventral root enter m at.

But the distal fibres, we have here in view are chiefly dorsal
rootfibres,  degenerating  after removal of the cochlea. They take
different ways.

1°. They send collaterals in the lateral part of the dorsal nueleus
to ats lateral group of eells.

2°0 A few fibres go farther between the dorsal nucleus and the
portio interna corporis restiformis and become dorsal transverse fibres.

3. A few fibres penetrate into the portio interna and augmented
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with a few fibres from the internal layer of rootfibres, which leave
the ntermedial tract, they enter among the fibres of the deseen-
ding ventral root.

The latter two systems will be studied afterwards, because ”l[!_\
may better be demonstrated after section of the nervus octavus.

But after removal of the ecochlea there iz found an tmportant
{l:!gml{:l'altim] i the dorsal svstema, that in this way 1= composed of
the following layers.

1%, rootfibres to the ventral nuelens,

2¢. roottibres to the tubereulum acusticum.

3% rootfibres which reach more |]I'm:!'|||:|||l\‘ and go, & to the
lateral-cells of the dorsal nueleus, £ between dorsal nucleus and
portio interna to become transverse dorsal fibres that will be des-
cribed afterwards, ¥ |H!II{‘iI':Iti'I!:.[ into the Iml‘lilj imterna to the
descending and ascending octavus-roots to he deseribed afterwards.

4°. fibres, emanating from the ventral nucleus and the tuberculum
acusticum,

2°. rootfibres forming the already demonstrated intermedial system.

The three last named fibres form llJ;__{t'thl'l' the |:1_u'.|' at the dorsal
horder of the area ovalis, deseribed by v. Monakow as stria ncustica.
It 1= inereased by new fibres originating in the cerebellum and
T-Ilt'.l'l.' all ]r:!!'liri!lzlt:: in the structure of the dorsal svstemna of the
nervis octavis.

m. The vesulls of the secwndavy alvoply, as far as if way be applied
foo fhes .:,.-.r:;-.vfiru.r, allow the swme views as Hhose | which are de fen-
ded in the preceedent pavagraph , awd he wyeliisalion-method
also coufivis the descriplion given there of the ackilectivre af the
syslema dorsalis wervi octave.

I have demonstrated , that Marenr-method allowed a division of
the stratum latero-dorsale i several lavers. Degenerated rootfibres
formed an internal and an external layer, holding between them
the non degenerate fibres of a seeundary system (lig. le on Plate
I by £). The secundary atrophy within the stratum latero-dorsale
some months after the roof-section in a young born antmal enables
to isolate therein all fibres that are no root-fibres.

For stance in fig. 3a and in fig. 13« on Plate 111 the atrophy
in the distal end of the stratum latero-dorsale was drawn a vear
after the root-section in the vonng-born animal. In this ease the
two nerve-roots ol the n. oectavus have {:ulu}l]u:tl:]}' disappeared and
as the comparison with the non-operated-side of the medulla demon-

[
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strates immediately (drawn in fig. 34 and fig. 134 on Plate 111,
there 1s found an intense atrophy in the stratum latero-dorsale.
At the non operated side, this laver may be found well developed
with the tubereulum acustienm resting upon it. The stratum medul-
lave profundum apd the stratum griseum profundum of this nucleus
— the imner ring — is richly endowed with medullated fibres.

At the operated side (fig. 3«) nearly all the fibres in the inner
ring have disappeared. The stratum griseum profundum does sear-
cely exist, and the stratum medullare profundum also is much
reduced. Because the root-fibres have disappeared, the medullated
fibres now found in the stratum medullare profundum must belong
to the system of secundary fibres. And these secundary fibres now
form a small trunk of small fibres originating somewhat laterally
from the wentral nucleus.

Here is isolated the trunk of the secundary system from the tuber-
culum acusticnm (tig. de« on Plate 111).

But at the same time the ventral nucleus 1s much reduced in size,
and especially its ventro-distal portion. Here also in the first place the
fibres, constituting the rootbundles in this nuelens have completely
disappeared, at least in its distal end, but at the dorsal and proximal
horder fibres reappear. Therefore at its medial border, increasing
towards the dorsal and capital end of the nucleus, a relative strong
bundle is found, a second trunk of secundary fibres.

Those two trunks meet each other at the dorsal horder of the
area ovalis {see fg. 3a), the external from the tuberenlum, the
internal from the ventral nueleus. They form together the much
redueed strin acustica, but now a stria acustica, wherein no longer
any root-fibres are exsiting.

[t is true that in normal frontal sections also the two trunks
of the seeundary system may be demonstrated (compare fig. 134)
but not so evidently, beecause there they are complicated by the
presence of the rootfibres.

Hlowever, from the :LI.I‘ullhi{!ﬂ radiation of the stria acustiea, it is
[IENRYE 1“:!‘-.‘:"}]" 1_” trace .‘\'.'I.’.\'L‘.I'El.l ."'-}'E"-tlﬂllﬁ l]r E.I.I}I'l,!'h'-_ i!ll t.hl.’i I Fn';"'t-ll{,‘l' COlrse,

For instance its internal layer may be traced round the area
ovalis mto the mtermedial system. This system is much redueed ,
now that it has lost its rootfibres, but it contains a secundary
system.  Its outer laver may be traced in the transverse (see fig.
I 3a and fig. 134) dorsal fibres, passing between the dorsal nuecleus
— which has lost many fibres — and portio interna. These fibres
also are reduced in quantity (see fiz. 13« and 134 str. dorsale),
but enough of them are left to postulate an 1mportant secundary



OF THE NERVUS COUTAVUS, 5b

system there. Between them many fibres still penetrate imto the
portio interna towards the region where the radix descendens of
the n. VIII is found. They are less in number than at the other side.

Thongh the ventral root has completely lost its fibres, the des-
cendent root — though its atrophy may be called very important
still contains many fibres. Therefore secundary fibres existing in
this area may be presumed.

The atrophy method therefore makes from the stria acustica the
exact reverse of what Marchi-method makes from it. The latter shows
degenerated fibres on both sides of a normal secundary layer, the
former shows the central laver withont the rootfibres bordering it.

In the same way as the partial atrophy was formerly demonstrated
in the corpus trapezoides, it is now found in the stria acustica.
Indeed , between the strin acustica and the corpus trapezoides in
many regards a paralel may be drawn,

Both are '.ltl'nllh}'ing ]_Jn:li‘ti'.l]l}-', hoth are |HJ:~':;L:.~=-:~"LII;{ an ilniml'lmﬂ
:-'.i.r:,'llmhll'}' system hordered on the two sides |r_'lr root-fibres, hoth
obtain secundary fibres from the same ganglia—ventral nuclens and
tuberculum acusticum.

Frontal sections through the medulla of young born apimals or
of elder foetus, also show very clearly the existence of the different
layers in the stratum latero-dorsale and m the stria acustiea.

In the new-born cat (Plate 1 fig. 5 in £) for instance, two layers
of medullated fibres, an internal and an external one are separated
by a layer of non medullated fibres.

In the elder foetus of a rabbit (Plate XII fig. 17 A in £). the
medullated internal layer forming the intermedial system, and the
medullated external layer forming the stratum medullare profundum
of the tuberculum are separated by a portion without medullated
fibres. r

If compared with the stratum latero-dorsale, as Marchi-method
after cochlea-removal or root-sections shows it (g, le on Plate 1
in 3, the similitnde is very striking.

The paralellism between the dorsal and the ventral systema again
appears very clearly.

Both possess an external horder of root-fibres, a secundary system
and on their internal border the rootfibres of the intermedial system.

The atrophy n the primary nuclei, which aceurs months after
the rootsection 1 the young animal, 1s now chiefly characterised
by an enormouns loss of fibres, rootfibres as well as collaterals |, bt
it 1s remarkable that the loss or the changes in the nervous cells
of these nuclei is less evident. Firstly it may be ealled m mind,
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that with Nissi's method used a fortmght after removal of the
cochlea or after root-section, were not shown any degenerative
changes in the cells of the nuelei, neither in the tuberenlum, nor
in the nucleus ventralis or in the olivae or nuelei trapezoides.

But i eases of atrophy the question stands otherwise. As regards
the tuberculum acusticnm, for instance there certainly never oecurs
any atrophy of the large cells,

A preparation made on purpose to judge the cells in that nueleus,
for stance a Nisst preparation of the normal one (Plate VI fig. G)
may show, that 1° mn the superficial medullated as well as 1n the
grey lavers, small cells of spherical and pyramidal shape are seattered.

2¢ the large pyramidal-shaped cells are found in the middle grey layer.

3 smaller 11".'|':||n'|d;||-.-'-||.'tlrer:| cells do appear in the ﬂm*pm‘ strata.

The more profoundly the layer is searched, the smaller the
cells are found to be, their prevailing shape bhecoming spherical or
elliptical, and their longest axis lying in the direction of the longi-
tudually seetioned fibres of the stratum medullare profundum. These
elliptical-shaped cells are inereasing in number towards the distal
pole of the muelens, and in its neighbourhood , somewhat laterally
situated  between  tubereulum  and ventral nucleus, they are acen-
mulated m such a manner that a true nueleus 1z formed. Ths
accimulation s deseribed as the | nuclens proprius rami dorsalis™.
This nucleus continues towards the stratum profundum of the tuber-
culum, it also sends prolongations along the lateral and medial
borders of the ventral nucleus, embracing it, and at the distal end
of this nuecleus (Plate VII fig. 7 ' and G) the number of the
small ecells is again much augmented.

In the ventral nucleus cells of friangular and multipolar shape
are found, having nearly the same size of the larger pyramidal cells
in the tuberculum.

Now, for the tuberculum acusticum 1 agree with nearly all the
elder investigators, that in cases of atrophy after rootseetion, |
never have seen any change in the large pyramudal cells, ranged
in radiar lines in the medial grey laver. On the contrary the small
cells in the deeper layers are disappearing in great number and in
the same time indeed nearly all eells of the nuelens proprius are gone.

In Nissi-preparations however the large cells of the tubereulum are
not altered even months after rootsection. And yet after a section
through the dorsal system in four days all these large cells are swol-
len, their tigroid is desintegrated, briefly they show chromatolysis.

Now Govar-method shows easily that the large pyramidal cells
send their axones towosrds the stria acustica and vox Moxakow

Ll
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has |||'n'|.'m|, that I.|I:'}' :|'I:-'..'t|lln!.'tl‘ lrntn“_t-' after a |ml"ri:|] seetion of
the crossed lateral fillet.

For all these arguments it may be accepted as a certain fact,
that from the large pyramidal cells in the tuberculum acusticum
originates a secundary system. Why then, those cells do they no
suffer any atrophy after root-section made long before? It appears
to me, that the canse of this behaviour after rootsection 1'11:[1' he
found 1 the circumstance , that the collaterals of the rootfibres do
not terminate direetly at the large pyramidal cells. 1 believe that
the small elliptical-cells in the deeper layers, the eells acenmulated
:l|ullg the root-fibres, the cells of the proper nuelens of the dorsal root
are cells interealated between the rootfibwes and the secundary system.

And as for the ventral nuclens, it seems to me that the same
view may be defended.

This nuclens 1s reduced very much in eases of atrophy, to =/, of
its original size as compared with that of the other side. Its ventro-
distal end has suffered the greatest changes. The loss of fibres in
this nucleus is enormous, and according to it the cells are lving
close together. 1 eannot completely agree with Oxverowiez that
the cells ["‘.'iFl'iIIJ{‘.iII' in the nucleus, or that ttll:"l.' are found to have
[Iillli“iﬂh[’:l! “I Hi'."..t'. 0] ‘l.'l,'!‘l"‘l.' rIIII['II s ]liH l,].l':'l"l'ri!l"-_.f“'."h |'l"tﬂ'['ﬁ[_f"t5 |.I'

I'l'lhi:._. l]"l}' iﬁ ”']l_,'! CE=G IH! i'l_"i l“ﬂtl}-\'l"rltl'?l] ill]IE'J “'Ill.‘l'{!— ﬂ:_'_:ﬁill 1'I‘|.'
small elliptical cells are found. In the dorso-capital regions there are
found a great many cells, which have degenerated not at all or very
shightly, but they are Iving closer together, because the bundles of
root-fibres are gone. Here in this nuecleus 1 believe that again the root-
fibres do not immediately terminate at the larger ecells, from which
secundary systems originate, but by means of interealated small cells.

."\"l! H“l'.ll HZ'IE[I'I.' I]L’. :IIHJI]' tIH,,": Ll =i ill tiIU HI.i'\IF”"'I.' h”[l'il‘..‘-l_ “'IH.'I'I'
again small cells may disappear, but the larger ones are found
unaltered. Only this is not the ease in the cells of middle size
from the nuclens corporis trapezoides. Here as Magcui-preparations
show, the degenerated eollaterals of the rootfibres fill up the nucleus.
Moreover the peculiar terminations at the eells (the | Endfiisschen”™
of Herp) in this nucleus is kwown. But in this nuelens — opposite
to the rootsection — the cells are not only lving closer one to
another than in the nuclens, ecorresponding to the undamaged root,
but they are considerably reduced in size.

I helieve that the dorsal root entering at the distal end of the nuelens
ventralis, provides this nuclens with rootfibres, and afterwards entering
in the deep medullar layer also provides the tuberculum acusticum,
and that the ventral root only enters in these nuelei with a few dorsal
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fibres. Between the endings of the rootfibres and the origin of new
seeundary  systems however there must be intercalated small cells.

n. e nwelews dorsalis werei oelave.

Before returning to the different root-fibres, which 1 left in the
radiation at the dorsal border of the area ovalis, it now will be
necessary to deseribe two \'.L:I_':.’ important  parts of the auditory
system, viz: the nucleus dorsalis nervi octavi and the portio interna
of the corpus restiforme.

Flse the nuelei situated therein, and the fibre-systems ending
in them or passing through them, may not easily be understood.

Now the dorsal nucleus is the most extensive of the auditory
nuclei, In frontal sections it begins already at a level with the
clear nucleus of the X™ nerves and ends nearly at the entrance of
the pedunculus superior cerebelli (see for nstanee Plate VIII fig.
15 N° 4—11) in the metencephalon.

At its largest extensity it takes nearly the whole bottom of the
4" ventricle, between the Zentl of the VII™ perve and the |;U|'E,'[n
interna corporis rectiforme.

From the tuberenlum acusticum, its lateral part 1s not always
distinetly separated. If it is separated from it, the radiation of the
dorsal systema at the dorsal border of the oval area confines laterally
the nuecleus. The large number of transverse fibres originating from
this radiation and bending in medio-ventral direction, as transverse
dorsal fibres, distinctly separate the nucleus from the portio interna.

In this way, laterally limited by the descending VII'™ root,
ventrally by the formatio gelatinosa of the spinal V" root, by the
formatio reticularis and the genn of the VII', the dorsal nuclens
obtains its triangular shape, its basis situated at the bottom of the
4™ ventricle ifs apex resting upon the descendent root of the radix
ventralis (f. 1. Plate 111, fg. 134).

In the ventricle it is making three pro-eminencics. The most
medial one, next to the raphe is in reality caused by the knee
of the VII* nerve. More laterally, the larger vault is made by the
principal mass of cells of the dorsal nucleus, and a smaller, most
laterally sitnated, is the expression of its lateral mass of cells (see
Plate VII fig. 7. F and G). Now if the limits of the dorsal nucleus
are not precisely defined, especially its relations towards the portio
interna of the C. R., it afterwards may offer difficulties to fix the
relations of the aunditory root-fibres to it and to the nuclens of
Beenrerew. And in order to avoul the confusion which very often
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has arisen amongst the authors concerming this region, 1 prefer
giving a deseription of the cellular structure of the nuelens dorsahis
N. octavi and its suwrroundings, hefore deseribing the entrance of
root-fibres or the exit of the secundary fibres.

In a cell-preparation  from the dorsal nnclens at ifs greatest
extensity four groups of cells may be demonstrated (Plate 111 fig.
iA—H a—e).

a. a medial group (in )

b, a principal, dorsal (in 4) or central group

e. o lateral group (in ¢

. a ventral group (in o) :
withont 1111']-:::hil|g to it a fifth group, the cells of the

e, nuclens nervi VI, which are closely allied to, and perhaps
are a part of the dorsal nuclens (in ).

From these four groups, the three first named have nearly the
same structure. Small cells are found in them, mostly elliptical or
polygonal cells. Oceasionally a larger pyramidal cell is found among
the small ones.  Together they allow the deseription as one single
larger cell-mass. The principal or dorsal cellgroup was alveady present
at the distal end of the nuclens, and as the nueleus exfoliated two
alae were :uljui'l'u_::] to it, the one I'I]l_:l“:l”:.', H]Unl.hrl']:!.tl*j'u”j.', which
azain disappeared at the capital end. But as to the fourth group,
it is quite another case. Its structure differs very much from the
other three. The reason to distinguish the three former named one
from another, is chiefly their relation to the auditory root-fibres.

1.  The medial group of cells (Plate VII fig. 7 A—1 in «)
has nothing to do with rootfibres. Situated, in distal sections,
dorsally from the genu N. VII, in proximal sections, medially from
it, it never 15 found covered with black gl':ltlll](::a, neither after
cochlea-removal, nor after section of the nervus octavus.

2% The lateral group of cells (Plate VII fig. 7 A-—-H in ¢)
appears in the level of the tuberculum acusticum. It is laterally
bordered by the smaller cells in the deep grey laver of this nucleus
and medially by the cells of the principal group. But the separa-
tion between those cells is not very distinet.

As we have already seen, after removal of the cochlea, the
degenerated  root-fibres enter in its distal regions, from the onter
layers of the radiation of the stratum latero-dorsale.

But as soon as the tuberculum acusticum does no longer cover
dorsally the C. R. and has retired laterally (Plate VII fig. 7 1 in ¢)
this lateral group of cells is thrown more medially, because the portio
mterna of the C. . is penetrating between it and the tub. acusticum.
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For this portio interna has strongly inereased in these regions. Partly
hecanse the nueleus of Derrers has grown more extensive, partly beeanse
more and more ventral root-fibres have entered, partly because more
and more fibres of the nuelei teeti cerebelli did find a place there.

Together with the portio interna the ventral group of eells in
the dorsal nuelens 15 also inerensed and retiring laterally. It does
no longer form the ventral border of the principal group only, as
it was the ease in distal seetions, but it begins to border it also
laterally. At the same time the lateral group has become smaller
and is Howing together with the prineipal group.

3%, This dorsal or principal group (Plate VII fig. 7 A—H in 4)
is very important. As soon as after rootsection, the ventral fibres
degenerate and with these the descending root of the ventral radix,
it is easily demonstrated that degencrated collaterals leaving per-
pendicularly  the descending root-fibres penetrate into it (Plate V
figr. O and fig. 10). 1t is then very thickly specked with black granules,

The deseending root however aceompanies in its distal eonrse,
the ventral apex of the dorsal nucleus, and though it is situated
in the medio-ventral part of the portio interna, it is surrounded
by cells, forming a cellular nuclens, situated dorso-medially from
the root-fibres.

The name of nuelens griseus radicis descendentis, given to it by
Lewaxspowskr, is a most fit one. These cells are of very different
sige , but among them there are found many larger polygonal and
pyramidal ones, not so large as the cells in the nuelens of Derrers,
a few of them reaching perhaps their size.

Those cells, now are hardly distinguishable from the cells in the
“|.'1"|'|t|'HE :‘_.fl_'[!llll {lr III[! Elljl'!l,.'!l]:"u I-I.[Ir."'iil.i.""t K lI'|I.III

4", The ventral group of cells (Plate VII fig. 7 A—11 in o),
thongh containing cells of different size, possess among smaller ones
many larger cells, a few of them also approaching the size of the
large cells of Durregs.

The ventral apex of the dorsal nuelens '[I'Hl:!.-' has qlli[t: another
strueture as its basis, rather the same strueture as the nuelens
orisens  rami  descendentis.  Both receive a great quantity of root-
fibres of the descending root, and both are passed hy root-libres |
which must penetrate them, to reach the lll'ill{fi]h‘ﬂ nuelens, as
well as the lateral nunelens.

As soon as the tubereulum acusticnm is TN ]:‘Ita?“:t”l'l.' ., and the
ventral root has entered , a part of its fibres are tending proximally
(as in Plate IV fig. 8 in a somewhat oblique frontal section 15
seen). 1 have demonstrated that, in the same moment the ventral
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aroup of the dorsal nuelens is forming the lateral border of its
]H"]“{:il]‘“i 'rII'Il:l |=1El.‘-|."r|.| "1.."-“.‘*1.. I{l.‘l'[‘. tlH.’- ]]"{‘I['"H— ‘l_’:l'iﬁi‘llﬁ I'Eﬂlil‘iﬁ ll‘l.'-"'-l'l'tl'
dentis is not vet gone, and is joined to the ventral group. A little
more proximally the corpus restiforme (or its oval area) retires into
the cerebellum, and nearly at the same moment the nuclens of
Derrers disappears. But the nueleus griseus of the ventral root-fibres
together with the ventral group of the dorsal nuclens have remained,
and are situated still laterally of the latero-dorsal cells of the dorsal
nueleus. And on that plan cells of different, mostly of medial
sizge, are forming a larger area (Plate IV fig. 8), which has been
called =ince long the nucleus of Brenrverew. It might have been
called also the nuelens grisens of the ascending root.

It seems to me, that there exists some diffienlty to define the
nneleus of Brewrerew. 1 only wish to state, that this nuclens
certainly may not be identified with the proximal portion of the
lateral groop of cells in the dorsal nuclens, as is done hy some
authors, f. 1. LEwaxspowskr.

The relations of the ventral rootfibres to the nuclens griseus radicis
descendentis and to the cells of the ventral apex of the dorsal
anditory nuelens, during the whole course of the descending root
are clear enough. They become still more transparent , as the nuclens
of Derrers has disappeared and the ventral rootfibres instead of
forming a descending radix have a somewhat proximal direction
(the ascending root), but the relation of the root-fibres to this nuclens,
with its cells of midling size between small ones, has not altered.
Only its name is here no longer ,a nuelews of the ascending ven-
tral rootfibres”. This is the nucleus of Brenveruw, lving between
the corpus restiforme, as it retires towards the cerebellum, and the
latero-dorsal ecells of the dorsal nuelens, or between the nuele
tectt cerebelli and the motor nuelens of the nerve Voin the lateral
wall of the ventricle, characterized |JI'I.' cells of ]!Iil”ill"r{‘ size seattered
hetween small cells (Plate TV fig. 8 and Plate 'V fig. 9).

Now still remains the nuclens of the VI nerve, as the last of
the cell-groups entering into the surroundings of the nuclens dor-
salis nervi octavi. (Plate VII fig. 7 A—1). The cells of this nuclens,
seattered round the genu of the VII™ nerve, bordered, but not
sharply, by the cells of the principal and the medial group of the
dorsal nueleus, are found latero-dorsally from the genu N. VII in
distal sections, latero-medially from it in proximal sections. In this
way, they force the leaving root-fibres of the VI'™ nerve, to evade
the genu, before taking their straight dorso-ventral direction.

"I'he cells of this nuclens also receive rootfibres from the nervus octavus,
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0. the porfio inlerna corporis restiformis (jexla-restiform body)
anid the vool-filres of the vealral roof.

As the portio interna, lying between the oval area of the C. R.
and the dorsal anditory nueleus, is nearly everywhere passed by
or composed  with auditory root-fibres, it 1s necessary to give a
minute deseription of its relations to these fibres.

In frontal sections, its distal end begins as soon as the nuclen of the
posterior spinal columns reach their proximal endings. As soon as
the dorsal ascending spino-cerebellar tract (Frreensic’s Kleinhirn-
Seitenstrangbiindel), covering dorsally the spinal V" root, attains
its place in the oval arvea, grey matter appears at the medio-dorsal
side of this tract. (Plate VIII fig. 15 N° 1 and N°. 2). There it
15 situated laterally of the proximal ending of the nueleus of Burbacn,
and as here the fibre-mass of the posterior spinal column soon has
fonnd an end, there appears rather abruptly an avea of transverse
sectioned  nerve-fibres, united in little separate bundles, medio-
ventrally from this grey matter. (see fig. 15 N°. 3 on Plate VII).,

The grey matter is the nucleus proprins of the restiform hody,
the aren with separated bundles contains the distal bundles of the
radix descendens nervi octavi. (Plate VII fig. 15 N° 3 in N. C. R,
and 1n r. dese. N. VIIL. Together they form the distal end of the
portio interna,

As soon as the nuelei from the posterior colummns have ended,
at first laterally but soon dorsally of the nuclens of the X" nerve
(Plate VIII fig. 15 N° 4. n. d. N. VIII) the dorsal nucleus also
makes its appearance, and from that moment the different constituants
of the juxta-restiform body are present. Bordered at its medial side
by the dorsal nueleus and closely related to it, ventrally resting
upon the V™ spinal root, laterally limited by the rvapidly growing
oval area, it extends proximally unto the entrance of the superior
cerchellar peduncle.

Somewhat distally from the appearance of the tuberculum acus-
ticum the nuecleus of Derrers is at first seen. The first large cells
of this nuecleus are always found in the dorso-lateral edge of the
!}[u'iin interna (Plate VII fig, 7 A—H) but as long as the tuber-
culum covers the oval area, those cells are not found dorsally from
this area. As soon as the stratum latero-dorsale and the tubereulum
are diverging from the area ovalis, Dwerrers’ nucleus is dorsally
resting upon it and exfoliating laterally from it, it is crossed hy
root- and secundary fibres curving in the systema dorsale nervi
octavi round the oval area.
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The nuclens of Drrrers disappears when the cval area leaves
the medulla and has become the wfenor peduncle of the cere-
bellum, and as we will afterwards have muoeh to do as well with
this nuclens as with its position in the latero-dorsal quadrant of the
portio interna, I memorate these long known facts here.

Rootsection of the nervus octavus now enables us to demonstrate
other fields in the portio interna and divides it in degenerating
and non degenerating portions.

After root-section, the medial oetavos-lrunk, the medial fibres of
the ventral root, nearly totally degenerate.

They enter between oval area and spinal root of the V™" nerve,
closely adossed dorsally to the latter (Plate VIII fig. 15 N°. )
and  having reached the medio-ventral edge of the portio interna,
jllst there, where the ventral apex of the dorsal EIIII“I’-[II'I'I.' nucleus,
the medial (:l.lf_’.‘{" of the V& L-'-|1i11':ll root, and the l}{lrt:in interna meet,
a great many of them bend downward in an angle of 907

This is the descending octavus-root, the degeneration of which
after rootsection is shown very clearly in horizontal seetions. (Plate V
fig. 9). Plate X fig. 16 1. Plate X1V fiz. 14 A), but is also easily dis-
tinguished in frontal sections, as an area of degenerated fibres,
situnted in the medio-ventral quadrant of the portio interna (Plate VIII
i e e e R L

This area, composed of separated nerve-bundles, showing many
degenerated fibres between non  degenerated ones, may be traced
unfil the proximal end of the nuclei of the posterior columns.

Now, they are not exclusively medial root-fibres of the ventral root,
which compose this descendent tract, though they may form the
ereater part of it

After removal of the cochlen there are also seen some fibres
degenerating in it. These are firstly the few fibres running from
the dorsal root into the medial trunk, but they mostly are helon-
ging fo the fibres of the stratum latero-dorsale, which have eurved
round the oval area, and passing obliquely through the nuclens of
Derrers also reach the medio-véntral edge of the portio interna.

These are the fibres, not very many, but vet demonstrable, which
from the dorsal root do enter in the radix descendens. They never
after cochlea-removal may be traced so far as to the nuclens of
the X'™ nerve.

But after root-seetion, the number of degenerate fibres in the
inmer layer of the stratum latero-dorsale being increased, not only
the intermedial system is degenerated in a more important degree,
but also many of those fibres, penetrating through the area ovalis,
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o through the nuelens of Derrers to the medio-ventral part of the
|Ji}l'tjil mterna in the descendent radix.

In this way the radix descendens contains different root-fibres.
For the greater part they are fibres of the medial trunk origina-
ting in the ventral root. Some fibres nevertheless, rveach it through
the dorsal svstema. They again are mostly fibres of the ventral root
|J:1r¢ﬁi!l;:‘ lil!‘trug]l the oval area. But some fibres of the dorsal root
also attain the descendent radix |r_1f the two described |mi[1:-c., 1" as
medial fibres of the dorsal root. 2% round the oval area.

After rootsection however degenerated fibres are found not only
in the ventro-medial quadrant of the portio mterna.

After rootsection the degenerate fibres i the stratum latero-
dorsale are ullj_:lm:llh'ﬂ, most m the mner 1:1‘1.':,1', but also in the
ouler ]:1}:‘]'_ J|"}|lr_';' l]:il'tl_'l. are 1.‘111““{_’,‘ i the lateral eells of the dor-
sal nucleus, But a rather it1||1ul'tzll|’[ bundle Zoes on the latero-
ventral bhorder of this nuclens, through the cells of Drrers, be-
tween this nuelens and the portio interna. As this bundle reaches
the ventral apex of the dorsal nucleus, there, where it touches the
niclens grim*u:a of the descendent root, 1t |}=1I'f.i['i}|;|iuﬁ to the trans-

versal fibres of this I'E!:_’_“illll. 1:E1:1|Igil1g its direction into a medial one

and  going ulnnf._f the ventral hovder of the [Il'ill::itlill Sroup and of

the nueleus N. VI, it reaches the raphe.

These are the ,transverse fibres of the svstema dorsale n. oetavi™.
Their number is increased by fibres of the medial trank, there
where it sends distally the greater mass of its fibres into the des-
cending root, but they are not only fibres of the ventral root.

IFor  after removal of the cochiea there are also found 1]1:;;!;]]1,'1“-
ted fibres in the transverse fibres of the dorsal systema.

Knowing now the degenerate fibres after root-section in the
purtio interna 1 am enabled to reconstruct the systema dorsale nervi
octavi, where I left it.

This systema, by Marcui-degeneration, has been divided in three
lavers, whilst it was contained in the stratum latero-dorsale.

An  outer |ﬂ.1""1' of degenerate root-fibres, a middle laver of
normal  fibres, and an inner layver again of degenerate root-fibres,
radiate Ing:*l]]t‘rl‘ towards the stria acustiea.

But this dorsal system contains at least five bundles,

1° dorsal rootfibres (from the two roots) to the lateral eells of
the dorsal nuelens.

2 dorsal rootfibres (from the two roots) to form dorsal trans-
verse fibres.

5% secundary dorsal transverse fibres.
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4° dorsal rootfibres (from the two roots) passing through the
portio interna towards the descending root.

2% dorsal rootfibres (from the two roots) forming the interme-
dial system.

Now, as soon as the corpus restiformis, deviates into the cere-
bellum the aspeet of those fibres changes. The two slings ol root-
fibres, between which the area ovalis was enclosed, mix together,
or rather the root-fibres penetrating through the oval area, found
in the proximal scetions (Plate VIII fig. 15 N° 8 and N° ), are
the preliminaries of the union of the dorsal and medial shng of
l'[l”t—'ﬁl}l'l'!ﬁ. :\.IIII il= I'-I'H.: L It'll\"i'ﬁ thl'- ]!ll.‘{lll”ﬂ. i hl.‘ﬂ'llllll.‘- i".'l'l']“'l'
lar inferior peduncle, (Plate IV fig. 8) the combined root-libres go
farther. They now have a somewhat proximal direction and may
be called ascendent root. But they are originating from the two
roots. The greater part may be medial fibres of the ventral root,
The proximal dorsal fibres however participate to it and a smaller
part of them may belong to the dorsal root.

Az | have demonstrated, the nuelens of Derrers has now disap-
peared, but the surroundings of these fibres have remained unchanged.
They are swrrounded by cells of the same shape and of medial
Hi'il',{'!, “kﬂ l.!lﬁjﬂ.ﬂ “'l"li,l.']] IH! maore l,l'iﬂill H-{'!l_:l]l_l_rll!"- l:ll:ll':‘l.l'-lt'l‘i'f..{'.lt l.lll.'
nueleus griseus round the descending root.  But here the nucleus
griseus of this ascending root is called nuclens of Brenrerpw.

It is not ditficult (Plate 1V fig. 8, Plate V fiz. 10) to demon-
strate  the relations of the ascendent fibres to this nueleus.  Many
of them remain there, but a few exeeed this nucleus towards the
nuclel mediales teeti, from which the nucleus of Brenrerew s less
sharply marked off, as from the dorsal nuelens.

In this way the greater part of the root-fibres of the nervus
octavus entering in the medial trunk between area ovalis and spinal
V" root, join a smaller part that has sought a dorsal way i order to
reach the medio-ventral quadrant of the portio interna, forming «
long tract, an ascending and a descending root of the nervas octavus,

This tract is surrounded by a long stretched nuclens.

In proximal sections it is called the nueleus of Brewrerew, more
distally the nuclens griseus of the descending root, still more distally
it confluates with the proper nuclens of the corpus restiforme,
and dorso-medially from this nuclens the dorsal nuclens of the
nervus octavus appears, extending in a similar way. In this way,
views closely allied to the elder views of Rovikr reappear.

Perpendicular collaterals part from this long teaet during the
whole of its course. They perforate the nucleus griseus and the
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puclens of Derress. They go at first ending tho the lateral and
principal eells of the dorsal nuclens, and to the nucleus of the VI*
nerve (Plate X1V fig. 14 A). Those nuclei are thickly speeked with
black granules after rootsection. Secondly an important vumber of
these fibres are ending in the nuclens griscus. Round the nucleus of
Brenrerew and in the whole long nuelens griscus of the descendent
root , aseending and descending roothibres enter. They pass through the
nuclens of Derrers but they do not end among the large cells of 1t

This noclens is passed by all the rootfibres of the dorsal radia-
tion, but yet there is found not a single symptom that rootfibres
should be dissolved in collaterals or make any other contact with the
cells, which certainly are not in direct contact with the root-fibres.
Neither for the large cells of the tuberculum acusticum nor for the
larger cells in the dorsal-proximal pole of the ventral nuelens a
direct contact with rootfibres could be demonstrated, and in this regard
the cells of Derrers have not such a peenliar position among the
secundary systems of the nervas octavus as often has been |’]'I‘l.‘t-illl'l'll.‘.‘l!_
Thizs however i3 a :|m::et.inll, which afterwards will be disenssed.

Until now the portio interna of the corpus restiforme contains
at least three regions.

1°. a dorso-lateral quadrant-—the nueleus of Derrens.

3¢ a ventro-medial quadrant—the deseending root with its nuelens
oTISENs.

3. The medio-dorsal border of transverse dorsal root-fibres. They
form part of the dorsal rootfibres passing the portio interna
every direction.

There still remain  the non-degenerating fibres in the dorsal
radiation.

That a secundary system passed into the intermedial system and
mto the descendent root 1 have already wade probable. There
also passes one in the dorsal transverse fibies,

But  Marchi-method after rootsection leaves two large guadrants
of the portio interna without degenerated fibres in the longitudinal
axis of the medulla (Plate 1V fig, 4).

The dorso-medial quadrant, where a great many seeundary audi-
tory fibres will soon be recognised, mixed with filires originating
from the cerebellum, and a ventro-lateral triangular area where again
(between oval area and spinal root of the V) non degenerated fibres
may be found.

The relations of the rvoot-fibres to the dorsal nueleus n. octavi
and the portio interna being such as deseribed here, the farther
course of the dorsal syvstem may be studied.
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p. The portio inlerne in the embryo of the rabbil and ils
atroply after rool-section in the young bore aniwal.

Till now the Marchi-method has shown degenerated fibres in the
intermediary and dorsal oetavossystems erossing the nucleus of
Derrers and in the descending root.

Now in the oblongata of the elder foetus of the rabbit (Plate
XII fig. 17, A, B and C) are found likerwise medullated fibres,
in the intermediary system {(Plate XII, fig. 17 A, & = &«
imterm), in the dorsal syvstem (Plate XI1I (fig. 17 A, B and C,
fase. dors. N. VIII) and in the descending root (Plate XI1I fig. 17
A r. dese. N. VIII), whereas in the area of Derrers itself only
a few medullated fibres, mostly passing through it, are seen.

In this way the portio inferna appears to have medullated fibres
in all systems, wherein Marchi-method demonstrates degenerate
fibres after root-section.

And as in this still unborne young rabbit, the area ovalis, of
the C. R., according to the medullated dorsal ascending spino-
cercbellar tract, is partly myelinisated , its portio interna is elearly
divided into four quadrants, among which the medio-dorsal and
the triangular latero-ventral area’s arve not yet provided with medul-
lated fibres.

Still more evident than in the rabbit (Plate XII fig. 17 A) this
division is in the voung born eat (fiz. 5 on Plate I). There again
the very powerful intermedial system . the very important system
of transverse dorsal fibres, and also the descending root-fibres are
medullated , the dorso-medial quadrant and the nucleus of Derrers
have only a few, the latero-ventral area between arez ovalis and
the V" Si]limﬂ root is without myelinisation.

Sagittal sections through the medulla of the rabbit demonstrate
the same facts. Between the area ovalis and the V' spinal root,
a long stretched area is found (Plate XIII fiz. 18 D), crossed
proximally by the medullated intermedial system (Plate XIIT fig.
15 I} in £ (Herp)). Medullated are also the medial (Plate XTI fig.
18 1) and the descending roots (Plate X111 fig. 18 E and I in
rad. dese. N. VIII), whereas the medio-dorsal guadrant (Plate
XIIT fig. 15 E and F) dorsally from it is not.

The transverse dorsal fibres, also medullated (Plate VI 19 )
are best demonstrated on horizontal sections, where their whole
course towards the faseiculus longitudinalis posterior may be. seen.

Now if the frontal (Plate XII fig. 17 A) or horizontal (Plate
VI fig. 19 ©) sections through the medulla of the rabbit-foetus,

Verband, dér Kon. Akad. v. Wetenzch, (Tweede Sectie) DL XI1Y. T
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are compared with frontal (Plate T fig. la Plate II fig. 2) sections
after cochlea-removal or after root-section (Plate IV fig. 4) or with
horizontal sections after rootsection (Plate V fig. 9) treated with
Magenr, the similitude 15 striking.

Degenerated fibres are found situated at the place, where medul-
lated fibres are seen, normal fibres there, where no myelinisation is
found. In this way the dorsal and ventral systems present the same
points of similitude.

Secundary octavus-fibres are not all medullated at birth. Some fibres
are not. in the dorsal svstem these are the middle layer (Plate XTI
fig. 17 A in @, Plate 1 fig. 5 in £) and the latero-dorsal part of
the portio interna. In the ventral system these are the stratum e
in the eorpus trapezoides.

If 1t were an established faet, that all medullated fibres in the elder
foetus  were only root-fibres, they should be present in the dorsal
as well as in the ventral system in a rather abundant number. In
regard to this question I at present only state, that Marcn-method
indeed shows degenerate fibres after rootsection at the same places,
where medullated fibres are found, without more.

Now in the sections through the foetal medulla in this region
there still are seen medullated fibres in two not yet deseribed
tracts, that may possibly contain rootfibres of the eighth nerve.

The first 18 the fasciculus longitudinalis posterior,

The second medullated bundle passes through or originates in
the nuelens of Drerrers, and 18 known as the vestibulo-spinal tract,
or hetter called — with Lewaxposkr — the tractus Derrers des-
cendens. In frontal sections of rabibit (Plate XII fig. 17 A and B
f. Derr. desc.) and of cat (Plate I fig. 5 in f. Derr. desc.) it leaves
the nueleus of Drerrers, crosses the rootfibres of the nuelens of the
VII*™ nerve, which are forming the genu; afterwards, dorsally from
the nuclens of the VII™ nerve, it bends into the longitudinal axis of
the medulla, deviating slightly medialwards, but always situated
laterally from the root-bundles of the XII'" nerve, this tractus may
be traced into the spinal cord at the ventral border of the anterior
and lateral collumns.

In sagittal sections the tractus Drerrers descendens (Plate XIIT
fig. 18 F in f. Durr. dese.), its bending distally into the longitudinal
axis of the oblongata, as 1s passes through the facial root-fibres is
demonstrated very elearly.

Whether rootfibres also may be found in those two tacts will be
discussed in the following paragraph. Here they are easily demon-
strated as medullated tracts.
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Thus far we may hold it to be iu'uu-ﬂ i a sufficient way, that
Marchi-method and myelinisation-method are tending to similar
results.

And Gupopex’s method also rather confirms these results. A year
after rootseetion in the young rabbit it may be demonstrated that
a large quantity of fibres has been lost in the dorsal radiation
between tuberenlum acusticnm and oval area and that the inter-
medial system, the dorsal transverse fibres and the descending roof
ave atrophied to an important degree (see Plate 11 fig. 132 and
da compared with 134 and 354). Still an important quantity of
fibres have been left in these tracts — their sccundary systems.

Fibres are lost also in the nucleus of Drrmrers, in the nueleus
of Brenwrewew, in the nucleus griseus of the descending root, in
the lateral and ventral parts of the nuelens dorsalis N. VIIL. And
from the medial trunk of rootfibres there is left nearly nothing.

In such ecases also cells have disappeared.

As is demonstrated (Plate VII fiz. 7 A—H) before, there are
found n the portio interna the large cells in the nucleus of Derress,
the cells of small and midling size in the nuclens griseus, the
ventral apex of the dorsal nuclens and in the nucleus of Brenrerzw,
and the small cells along the fibres of the medial trunk between
aren ovalis and spinal V nerve. In the dorsal nuclens (except in
the ventral apex and the nuclens of the sixth nerve) small cells
are found to prevail.

Now I agree, with all the elder investigators, that no change
is seen in the large cells of Drrrers. As fig. 13« demonstrates
(if compared with fig. 134, Plate III) clearly, those cells have
suffered not the slightest alteration nothwithstanding the important
atrophy of the fibres passing through the nucleus of Drrrees.
Consequently they may lay more closely logether than those of the
other side, but they do not alter, even not in a year after root-
section on a voung animal.

But this also is the case with the cells of midling and larger
size, which are found in the nuecleus of Brewrerew, in the ventral
apex of the dorsal nucleus, in thr uuclens griseus radiels descen-
dentis and in the nucleus N. ¥

Even a vear after the ﬂ[mrulinu there may be found normal
cells in large quantity in these nuclei. Still cells have vanished, but
they are the small cells and among those of midling size, they are
also the smaller specimina.

Those along the medial trunk of rootfibres are all gone. Many

cells also bave disappeared at the latero-ventral border of the dorsal
i
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nucleus touching the portio mterna. "Therefore this part of the
dorsal nuelens is found shightly atrophied, not only by loss of fibres
(collaterals) but also by loss of ecells. Cells in the nuclens of
Brenrerew, in the nuecleus grisens radicis desecendentis, in the ven-
tral apex of the dorsal nucleus also have -:lisnp}mm-ml.

But only smaller cells, the larger cells are not altered. Here the
same  results reappear as were demonstrated in the nueclei of the
ventral system a year after rootsection.

There these results were: No alteration in the large cells of
the tuberculum acunsticum; loss or atrophy of small cells in the
deep grey matter. No alteration in the dorso-proximal pole of the
ventral nuclens. Loss or atrophy of eells in the proper nucleus
of the dorsal root of the smaller cells in the ventro-distal 'iu“_}lt': of
this nuclens.

No alteration in the cells of the facial nuclens or in the larger
cells of the olivary bodies. Loss or atrophy of cells in the small
cells in their medullary sorroundings and in the opposite nueclens
trapezoides.

Here the results are: No alteration in the largest cells of Drrvers,
or in cells of the large and middie-large size in the nueleus of
Brenwrerew, the nuoeleus griseus - apex ventralis nuelei dorsalis,
and in the cells of the abducent Nerve.

Loss or atrophy of cells in the proper nucleus of the medial
trunk, in the ventral borders of the lateral and prineipal ecell-groups
of the nuclens dorsalis, and among the smaller cells of the nuclens
of Becurerew, nucleus griseus -+ apex ventralis nuclei dorsalis.

Here as before 1 conclude, that the contact between root-fibres
and ecells, from which secundary systems originate is not a direct one.
Small cells are intercalated. Here the cells of the medial trunk
of rootfibres, the cells of the dorsal nueleus bordering the portio
interna, a certain part of the ecells in the vucleus Brenrerew
and in the nuelens of the descending roots.

And it is only through those intercalated cells, that the cells, in

which originate the secondary systems — here the large elements
i the nuclet of Derrers, of Brenrerew, in the nuclens griseus
of the descending root and in the nucleus N. VI — are reached

by the root-fibres,

These results, following mevitably, as well from Marcui-method,
as by Guppex's method, are not in contradiction with Gongi-
preparations.



OF THE NERVUS OCTAVUS. 101

(. The descending rool and the fransverse dorsel filbires.
The farlher vcowrse of lhe syslema dorsalis wervi oclavi.
Its ascending tracts and ils descending tracts.

Its relations with the wwelei of the VI, IF'", I1I" nerve.

The degenerated descending root may now be traced in its distal
CONrse n= l||'|.'l,,"" i]]_ IFI'I_}"L'I‘ = IHI II{II.'j,?ji]lItEl] ﬂl'!‘{fluil’]".‘-'-_ ]1] n'l}"til]. HL'{'ti.“HH
this root is composed by a zreat many bundles of fibres, separated
by grey matter (Plate LV fig. 4). Near its orvigin it is resting
dorsally upon the spinal V* root (Plate VIII fig, 15 N° 7 and
N° 8), and in its bundles the degenerated fibres ave found. More
distally, as the spinal root of the V™ nerve takes a more lateral
lms'gt.iun, the descending radix, recognisable at its degenerate sepa-
rated bundles, has not followed the nervus trigeminus, It is now
resting upon the dorsal surface of the transparent nuelens nervi
vagi (Plate VIII fiz. 15 N° 5). But here some degenerated fibres
leave the radix descendens, to pursne their way in the fasciculus
solitarius N. X, and may be traced far distally (Plate VIII fig. 15.
N® 5—N° 1). In horizontal sections (Plate XIV fiz. 14 A,
Plate X fig. 16 1) in the same way the continuation of degene-
rated fibres from the radix descendenz after rootsection, mto the
fase. solitartus N. vagl may be seen.

In the transparent nucleus of the N. X the fibres of the solitary
tract are sending scarcely degenerated collaterals, |J:1|'1i||:_[’['1'u|11 them
in a perpendicular divection, in guite the same way as the descending
root is giving collaterals to the dorsal nuelens of the VIH™ nerve.

Not long ago van Genventex has emitted the view, that fibres
going from the descending root in the fasc. solitarius N. X, may
be fibres from the nervus intermedius Wrisperein, Vax Genvenres
has torn out the facial nerve with its ganglion genicnli and has
concluded that the degenerations found after this lesion were caused
by the lesion of the nervus Wrisserei.

I can only state that without the least lesion of the facial nerve,
the removal of the contents of the E:il!_ﬂ'illﬂ] and if]u,w;*l_::-n-::lr:r, roof-
seetion 15 performed, and that, i cases of noportant degeneration
of the descending root, always fibres in the solitary tract of the
X™ nerve are found degenerated also. But the greater part of the
fibres of the descending root may be traced distally otherwise.

As it 18 seen on Plate XIV fig. 14 A, the dezenerated root-fibres,
sending collaterals into the dorsal VIIT™ nucleus and even directly
to the nuclens of the VI™ nerve, appear as if ending all in the
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fasc. solitarins, but in frontal sections (Plate VIIT fig. 15 N2, 5—1)
there appears only a scanty number of them. As far as the field
of separated bundles may be traced, that is to the proximal
ends of the nuclens of Burpacn-Moxakow a few degenerated fibres
are seen. They probably provide the nucleus proprius of the resti-
form body till its most distal end.

Now the endings of the systema dorsale of the nervus octavus
hti“ “"!Hﬂiﬂ. to lli'?ﬂ.'!'“]l:.

From this 1 have already demonstrated the intermedial system and
found that 1t transported fibres from the dorsal system through the
ventral ascending spino-cerebellar tract into the nuelel tecti and
through the ecrossed lateral fillet to the corp. quadrig. postic. These
two ascending tracts need here no farther deseription.

It only must be kept in mind, that in proximal sections, fibres
of the ventral root continue in the ascending root and go direetly
to the vuclel teeti, withont using the complicated way dietated by
the ventral ascending spino-cerebellar tract.

But after having lost the intermedial system and the fibres to
the descending root, the dorsal svstema bends as transversal dorsal
fibres between the dorsal nuelens and the portio interna. Arrived
at the ventral apex of this nuclens or near to it, some dege-
nerate fibres leave the dorsal systema and enter the formatio
reticularis.

The most lateral of them following the edge between the V'™
sphmlrnm and the nuclens of the VIIth nerve reach there the field
situated dorsally from the antero-lateral (Gowers) tract, bend distally
into the longitudinal axis of the medulla and give collaterals in
the direction of the VII™ nuelens. (see fig. la on Plate I and fig,
15 N°. 11 on plate VIII). They reach a field, known as the ,aber-
rirendes Seitenstrangbiindel, or as Moxakow’s bundle, or as fasciculus
rubrospinalis, or even as the dorsal descending spino-cerebellar(?) tract,
that soon will claim a discussion. As soon as distalward the facial
nuclens has disappeared, there may be found in frontal seetions some
black granules, more than usually (Plate VIII fig. 15 N° 4) and
in horizontal sections very few degenerate fibres medially from the
spinal V™ root between it and the facial nueleus. But here Marchi-
method reaches its limits. It only is interesting because afterwards
we will have to diseuss the question to what extent secundary
fibres pass along this way towards the spinal cord.

More interesting arve the fibres entering more medially into the
formatio reticularis, and seeking dorsally from the facial nucleuns
the region, where the descending tract of Derrers or the fasciculus

il
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vestibulo-spinali= 1= found. They also bend distally i longitudinal
divection and are represented by only a few fibres. In frontal
ﬂl}ﬂti{lllﬂ lli‘)lil.“.'\ II['[HH_ Ihiq ]'llil'.'.h,!“ﬁ, il t-["“. ]l].ﬂ.{'.k :._":.'Hl'lll]l"ﬁ anre E:H"rli.t-ﬂl'ﬂl.t
here and there, within the arvea of this tract (Plate VIII fig. 15,
N° 5—N". 1) and in horizontal sections (Plate X fig. 16 IY) there
are found a few longitudinal fibres degenerated. 'These fibres
may become important, because they are found in the same area,
where a considerable secundary system (already myvelinisated i the
elder I'm:tu:-t} will soon be demonstrated, Indeed T believe that o
small number of rootfibres bends down, without interruption in
the tractus Derrers descendens and may be traced towards the
beginning of the spinal cord.

But the few fibres, that in ventral divection deviate in the for-
matio reticularis, do not much enfeeble the transversal dorsal fibres.
Moreover these fibres have got a considerable nerease in proximal
regions from the straight entering ventral fibres and from the
ascending root. They pursne their way, through the ventral apex
of the dorsal nucleus, along the ventral border of the nuclens of
the VI nerve, giving collaterals to the prineipal and ventral cells
of the dorsal nueleus and to the sixth nucleus. They still form a
rather 1mportant bundle, as they reach the faseiculus longitudinalis
posterior, and pass the raphe to send fibres into the opposite sixth
nuclens, which is found blackened with globules, as well as that
of the same side.

But at their passing the raphe a sufficient quantity of degenerated
fibres, are bending in longitudinal direction to become ascending
as well as descending fibres in the fasciculus longitudinalis posterior
on hoth sides.

At first, more degenerate fibres are found in the opposite than
in the homolateral fase. longit. post, they go distally and proxi-
mally, providing the nucleus of the sixth nerve on both sides,

In this way the two nueler of the sixth nerve, receive fibres of
the dorsal systema. That of the same side recives them, 1° {rom
the descendent root (Plate XIV fig. 14 A), 2° from the fasc. long.
post. (Plate VIII fig. 15 N°. 8—N° 11), that of the oppo-
site side only from the fase. long. post., but, the number of
degenerate fibres in the opposite f. 1. p. being greater than in
that at the same side, the innervation of the two nuclei may not
much differ.

Now a certain number of those fibres may be traced far more
distally than the nucleus of the VI™ (fig. 15 N°. 5-—N°. 1). They
are longitudinal fibres but have at the same time a slight inelination
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in ventral divection. In this way there may pass a few of them
in the so-called fasciculus praedorsalis.

The ntermedial system however, at the moment of crossing the
raphe, also sends a few of its fibres distally in a longitudinal divection.

Therefore in distally situated frontal sections of the oblongata,
some degenerate fibres are found, in the region, that is called the area
or fascieulus pracdovsalis. Mostly they appear at the same side but a few
in that of the :Jl}]',lur-zitu side of the root-section. In this area I_Im}'
are found in frontal sections as black globules, dispersed near the
raphe, dorsally from the lemniseus medialis (prineipalis) and ven-
trally from the fasc. long. post. And wm horizontal sections there
are found scarcely longitudinal fibres, degenerated in this region
near the raphe (Plate 1X fig. 16 E, Plate X fig. 16 F and G).

Now it must be repeated that Marchi-method here has reached
its limits, that the distal degeneration of longitudinal fibres in the
fase. lomg. post. and in the fase. praedorsalis is not very im-
portant. But soon 1 will demonstrate, that a very important secun-
dary way may be traced throngh the fasc. praedorsalis into the
spinal cord.

In this way I believe root-fibres to be found as well i the
distal path of the tractus Derrers descendens, as in that of the
fasciculus longitudinalis posterior, tracts, which are both myelini-
sated in the elder foetus of rabbits.

A sufficiently large number of degenerate fibres however, enters
in proximal direction among the longitudinal fibres of the fase.
long. posterior. These fibres are nearly all found homolaterally
and may be followed to the same-sided nucleus of the V™ and
that of the TII*"™ nerve, which i this way are connected with
direct root-fibres of the N. octavus. But not in this way only.

Better than in frontal sections, it is seen in horizontal sections
(Plate XIV fig. 14 B) of the normal, as well as of the young born
animal, that other fibres of the tranversal dorsal layer, are going
proximally towards the fase. long. post.

In a slight ventrally eurved proximal bundle, issued from the
dorsal transverse fibres and medullated in the elder foetus of rabbit
(which in distal sections reached the fase. long. posterior in the level
of the genu of the n. VII (Plate XIT fig. 17, A, B and C)), somewhat
laterally from the fase. long. post. (Plate X1 fig, 17 A. Plate V1 19 C)
rootfibres reach the Nueleus N, IV and N. 111, and provide in these
nuelei. In this proximal bundle of the transversal dorsal fibres a
slight but evident degeneration is found after root-section. The dege-
nerate fibres lying there may be traced into the IV and 111"
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nucleus (Plate XIV fig. 14 B, Plate XI fiz. 16 K and L),
following the path of the ascending tract of Dremers. 1 will soon
deseribe this bundle m a more minute way.

In this way the dorsal transverse root-fibres have relations with
the nuclens N. VI, the nocleus N. IV and the distal end of the
nucleuns N. I of the same side and with the nueleus N. VI of
the opposite side.

In this way the dorsal system of transverse rootfibres may be
traced to its endings, towards all motor nucler of the eve on the
same side, towards the ::|}]1u:-'~iti.: nuclens of the VI nerve, in the
fasciculi longitudinales posteriores and in the avea of the descendent
tractus of Derrers.

It remains however a rvemarkable fact, that after rootsection
hardly any degenerated fibres or even none at all are found cros-
sing the raphe, between the layer of dorsal transverse fibres and
the layer of mtermedial transverse fibres,

The so called anditory fibres of Moxakow appear free from dege-
neration after root-section as likewise they are not all myelinisated
in the elder foetal animal.

3. THF SECUNDARY SYSTEMS OF THE NERVUS OCTAVUS.

In using Marchi-method, after experimental lesions upon root-fibres,
it should always be kept in mind, that together with the enormous
advantages peculine to this method, there also arise dangers, as
soon as single degenerated fibres are to be traced with its aid.

It is possible, even probable, that an experimentally produced
degeneration in a system of rootfibres, is not stopped by the first
nucleus, which is intercalated in its course.

As well as by Gueopex’s method — experimenting on young born
animals and studying their central svstem several months after the

lesion — may be demonstrated the loss or the atrophy in the
firsst nueleus and together with it the atrophy of the following
system, Marchi-method — used a fortnight after the experimental
leston  — may show a slight degeneration in  the seeundary
svstenm.

As soon as searcely degenerated fibres are found with Marchi-
method in a presumed secundary system, three possibilities exist to
account for their presence there.

The first is to suppose, that true root-fibres pass without any
interraption through the nueleus in the secundary system. | have
accepted this interpretation when an important number of fibres
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were found within a fortmight after the lesion, and if the myelini-
sation-method or Golgi-method confivmed its possibility.

The second is to suppose, that rvootfibres having heen stopped
by a nueleus, where they find a preliminary end, (it may be indif-
ferent whether cells are interealated between them and the cells
from which the secondary system originates, or not) damage the
cells of that nueclens, after a longer or shorter lapse of time, and
m this way cause a degeneration in the secundary system.

Or if the often controversed hypothesis of neurons coming into
contact with the cells should prove false, if this hypothesis ought
to be rejected and rveplaced by another, teaching an uninterrupted
lflllhljtlllil’-_‘l.' of nervous fibrls, — it still may he ]J'I'L’:illlllf_’.{l, that d{!gu-
nerated fibrils, degenerating through the cells of the nucleus reap-
pear in the fibres of the secundary system and eause the degeneration
of the fibre as a whole, made visible by Marchi-method.

In this way may he i!lh:l'pl‘utml the fact, that the longer time
has elapsed after the lesion, the greater is the number of degene-
rated fibres found in secundary systems, according to the theoretical
views of the investigator and his defending the neuron-hypothesis
or the hypothesis of the continuity of the nervouns fibrils.

Now this danger of Magrcui-method may under eircumstances
become an advantage. For if, after a long lapse of time rootsection
can make visible degencrate fibres in sccundary tracts, it may be,
that a few degenerate fibwes in a defined tract furnish an indication,
a presumption that this tract might prove a secundary one.

Yet, this way may appear dangerous. The longer a degeneration
has existed, the more are the chances that the altered myelin
(the black globules) is spread and dislodged from the original to
other places, and =o no longer corresponds to the sought degeneration.

IIJ_"III._El'l_"f[:II'U ]II;!'j- 1= {Ir jlﬂ.l.“'"!-“l“fhl}i! Wis rﬁ!jl".-l'.'t.l'{].

[ have preferred to study the degeneration or the atrophy, which
oceur after lesions in the central organ and to compare them with
the degeneration or the atrophy after root-lesion.

[ have destruated the nuclei to which the rootfibres go.

ﬁl“:]l l{:H[UH:; III;_'I".TI'_'.'"."_"" are Ell“"rl}t'- {'U‘!"[l”[':llﬂ{l, l'llhli].i"g mores  or
less extensive destruction in other systems. It may oceur that diffe-
rent systems degenerate in many directions and that it appears
arbitrary to make a choice among them and to eall the one or the
other system the secundary system of the injured nucleus sought
for. Yet if its results are interpreted with eiveumspection the method
may be useful, for it permits to demonstrate secundary degeneration
into a system, which otherwise can only degenerate indireetly.
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a. The secundary syslem parlicipaling in the systeia venlrale wervi

aclave and e the syslena intermedivm nerei oclavi,

In order to study the seeundary systems entermg m the ventral
and  intermedial system, it may be presumed, that they originate
in the nueleas ventralis N. octavi, in the tuberculum acusticum
the nucleus of Derrers and in the oliva superior with its adjoining
nuclei.

I therefore have made two operations, deseribed in the former
chapter.

The first is the section of the corpus trapezoides or of the systema
ventrale, laterally from the issve of the facial nerve,

The second is the ablation of the tuberculum acusticum and the
nucleus ventralis,

As I have already deseribed, each loealised lesion in the central
system 1s followed by a surrounding area, where the nervous
elements are lost, not by means of simple degeneration, but (even
with the severest asepsis) by means of britation. Therefore each
wound is surrounded by a more or less extensive area, not stained
black with Marchi-method, but characterised as a spot of white
colour, wherein here and there black globules are found.

The section of the lateral trunk of the systema ventrale 1s made
at the entrance of the two roots, with a very thin knife, following
the n. octavus throngh the meatus acusticus, and after some experience
this may be done without lesion of the facial root, distally from
the entrance of the nervus trigeminus, laterally from its spinal root.

Such a seetion 1s drawn in fig. 22 on Plate XVIII. The lesion
itsell is represented in z (Plate XVIII fig. 22 A, B, C, D). The
incision enters (fig. 22 C) the medulla ventro-laterally and goes dorso-
medially.  After ecleaving the trunk of the corpus trapezoides, it
divides the oval area transversally, causing in this way a degene-
ration towards the cerebellum, that needs not be followed here. The
surrounding area extends into the dorso-lateral part of the fibres
(not into the formatio gelatinosa) of the V'™ root, and causes a
descending degeneration of the dorso-lateral fibres of this root, the
ventro-medial fibres being normal (Plate XVIII (fig. 22 D—H).
The surrounding area also extends into the latero-distal part of the
portio interna, dividing the intermediary trunk, which is totally
degenerated.

The meision has also divided the two entering roots. And con-
sequently . to this rootsection there exists a degeneration in the
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systema dorsale and in the descending and ascending roots, which
15 nearly the same as after every rootsection. The nucleus of Derreus
(Plate XVIIT fig. 22 D and L) is not sensibly injured.

A similar lesion was made in the ease, from which the fig. 23
was taken.

Now in all cases, in which the lateral trunk of the ventral and
mtermedial system iz sectioned there is found an intense degene-
ration in these systems. If compared with the degeneration after
rootsection, the difference is marked in several respects.

1. The degeneration in the systema ventrale and intermedium
s now found in alle the layers of the transverse ventral fibres,
In the layer of thick fibres (the stratum «) an enormous inerease
of degenerated fibres is found as compared with those degenerated
in it after rootsection. (compare Plate XVIII fiz. 22 B and Plate XXT1
fig. 23 with Plate VIII fig. 15, N° 11, 1% and 13).

In the layer of small fibres (the stratum 4) the same 1s the ease
there exists no longer a laver of normal fibres (the stratum ¢)
between the ventral and intermedial degenerated systems, hut a large
quantity of degenerate fibres 1s found between the two olivary
bodies. 1t 1s evident, that the at contra-lateral side to the operation
this layer shows a more important degeneration than at the same
side. (Plate XVIII fig. 22 B and Plate XXI1 fig. 23). And it 1s
also evident, that the dorso-latero-ventral medullary surroundings of
the olivary Ilﬂ-tlj.' present a very intensive degeneration at the uin:l'zlmﬂ
side, where as on the contrary in the medial hilus of the nuclens
olivaris of the opposite side it is more important than in the
homo-lateral.

And the interpretation of these two facts is (a retrograde dege-
neration  being excluded, because these degenerations are present
within a week) that in the olivary body originates a new system,
that leaves the nuclens at its medial hilus through the stratom e,
to seek the opposite side, whereas the degenerated ventral and
intermedial systems provide with fibres the homo-lateral oliva in its
dorso-latero-medial - surroundings, and crossing the raphe provide
throngh the medial hilus the opposite one. The latter degenerated
part of the system covers the non degenerated one.  Therefore it
has the appearance as if the medial hilus of the opposite oliva con-
tains nearly all degenerate transverse fibres and the homolateral nearly
all normal ones. Consequently there remains a layer of fibres in the
svstema ventralis not degenerating if the ventral nueleus and the
systema intermedinm be separated from the medulla.

The intermedial system (the stratum &) also presents.a degene-
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ration much more intensive than after roof-section and therefore
confains a secundary system, as well as all the other lavers. It is
however no longer differentiated from the ventral secundary svstem.
The transverse fibres are so intermingled that it exists no longer as
a system separated from the systema ventrale.

In this way it may be demonstrated, that a very important number
of secundary fibres enters in the systema venfrale, from the ventral
nucleus, and along the intermedial system, and that there still are
found non-degenerate fibres originating in the oliva, leaving it through
the medial hilus and going to the opposite side (the lateral fillet).

2. There is also found now a degeneration more intensive than
after root-section in the region between the spinal root of the V*
nerve and the oliva superior. Not only at the operated side but
also on the opposite side, and like the root-fibres (there are root-
fibres among them), the now degenerated fibres may be traced into
the two formerly deseribed ascending tracts;

a. as to the ventral ascending spino-cerebellar tract, now also
the homolateral degeneration is more intensive (Plate XVIII fig.
22 B) than that in the opposite bundle;

b, as to the degenerated fibres to the corp. quadrigeminum posti-
cum through the lateral fillet, now again, like after root-section,
the degeneration m the opposite tract is more mportant than that
in the homolateral.

Though the number of degenerate fibres is now very (Plate
XVII fig. 22 A) much increased 1 was not able to trace them
bevond the corp. quadr. posticum into its bracchinm to the nuecleus
geniculatus medialis.

But in the here deseribed ease, there was found a thin bundle
of degenerate fibres, forming a specimen of a commissural bundle
between the two degenerated lemmisci, passing ventrally from the
nuelens of the 1V nerve.

These fibres are probably the same commissural fibres seen also
by Prosst in fillet-degeneration and that have been described as
the bundle of Propsr (Plate XVIII fie. 22 A).

3. In the dorsal systema there also 1s found a degeneration, which
as 1 have remarked, does not exceed very much that, found after
rootsection. Yet, the two roots and the ventral end of the stratum
latero-dorsale being sectioned, it may to a slight degree be increased.

In the fasciculus longitudinalis posterior therefore are found,
rootfibres from the degenerated transverse dorsal fibres, gomng 1°
to the motor nuelei of the eve 2° going distally.

These latter fibres do not remain there, but slightly deviating
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in ventral direction they reach the fase. praedorsalis in their distal
course. They arve found at bhoth sides of the raphe.

At the same time, the intermedial transverse fibres, now inten-
sively degenerated, send, near their passage through the raphe, a
not unimportant number of fibres distally in the praedorsal traets
on both sides, but more i the homolateral than in the ﬂ':l;usiiu sidle.

At the level of the facial nuclens (Plate XVIII fig. 22 C and
1)) the degenerated fibres (root-fibres) in the fase. long. post. are
separated  from  those (secundary fibres) in the fase. praedorsalis.
The two separated tracts unite more distally and at the level of
the inferior olivary body, they have become one, along the raphe,
dorsally from the stratum intra-olivare (medial fillet). The tracts
may be traced dorso-laterally from the decussatio pyramidum, into
the anterior columms of the spinal cord, where we afterwards will
meet them again. But distalwards the degeneration in the opposite
tract is found gradually diminishing and in the most distal sections
(Plate XVIII fig. 22 I and H.) the homo-lateral tract is by far
the most degenerate one.

Here for the first time a degenerated tract descending to the
spinal cord is stated beyvond doubt. It is composed, for the greater
part, of secundary fibres — from the transverse fibres of the
intermedio-ventral system — for the lesser part of rootfibres — from
the dorsal transverse fibres.

It is a medial or anterior desecending spinal tract from the
octavus-system.

But it is also remarkable, that there now are found degenerate
fibres dorsally from the nucleus N. VII in the field, where the
tractus Derrers descendens is loealised. As the degeneration in the
transverse dorsal fibres does not much exceed that after rootsection,
it is mot very probable, that the degenerated fibres now found there
in a number, sufficient to exclude every doubt as to their forming
a slight tract, arve all rootfibres. For, as is clearly shown by com-
parison with frontal sections after rootsection, the degenerate fibres
in the region of the so-called fase. Derrers descendens (fasc. ves-
tibulo-spinalis) are now increased in an abundant manner.

The first presumption presenting itself, when we try to explain
this fact, may be: the nuclens of Drrrers, lying close to the sur-
roundings of the ineision, and being perhaps accidently injured,
is sending degenerated fibres to this region.

But this presumption seems to he erronous. Firstly there is seen
no lesion of the nuclens, and there are found no dﬂgﬂllﬂl‘&ltﬁd
fibres issuing from it in the direction of the degenerated field —
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yet it 1s very easy to trace these fibres to the nuclens of Derrers
when this nuclens is lesioned on purpose. Secondly the now dege-
nerated fibres are mnot the large ones with voluminous black glo-
bules, which are chametensing the degenerated thick fibres from
the large cells of Derrers.

Thirdly, they appear abruptly distally from the degenerated corpus
trapezoides in the level of the nucleus of the VII"™ nerve dorsally
from it and fourthly they are found on both sides in the symme-
trical field, thongh in lesser quantity on the opposite side.

More-over the degeneration in the fasc. Dermers descendens being
more intensive, than after rootsection, I therefore believe that from
the intermedial and ventral systema a few degenerate fibres enter
in the region dorsally from the facial nuelens, and bend distally
in the formatio reticularis, to form a shght degeneration in a
desecending  fasciculus, taking its way m the descendent tract of
DErreRs.

This tract, the existence of which, after rootsection alone, may
be doubtful, now appears clearly after section of the ventral + the
intermedial systema, (thongh far less extensive as 1 soon will
demonstrate it after section of the dorsal system with injury of
DEerrers nueleus).

‘And in this way a medial desecending spinal tract composed of
a few rootfibres and a httle more intermediary and ventral secun-
dary fibres, may be observed. 1t exists on both sides, but is
much more important at the side of the operation.

4 The most important descending degeneration however found
in this case, 158 a very marked degenerated area sunddenly appearing
distally from the corpus trapezoides in the field between the spinal
V& poot and the facial nueleus. (Moxakow's aberrirendes Seiten-
strangbiindel).

A . retrograde degeneration this cannot be, as 1t 15 found a
fortnight after the operation.

In frontal sections it is first szeen laterally and ventrally from
the facial nuclens (see fig. 22 D and E). More distally it is retiring
m a dorsal direction (see fig, 22 ) having now the shape of an
equicrnral triangle, one of its erect sides along the formatio gelati-
nosa, the other touching the lateral side of the nuocleus of the
lateral column, and its base resting on the periphery of the medulla.
It leaves degenerate fibres into the nuclens funiculi lateralis.

During its further course, this tract maintains its situation
medially and ventrally from the formatio gelatinosa of the V" root,
but the basis of the tract leaves the perifery as the ventral ascen-
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ding spino-cerebellar tract (Gower's tract) covers it. Besides the
fibres of these two tracts intermingle. Arrived at the spinal cord
(Plate XVIII fig. 22 H) it has found its place, ventro-laterally
from the formatio gelatinosa of the cornu posterior, its top 1s found
in the formatio reticularis of the cornu lateralis, and it leaves fibres
in the lateral horn of the grey spinal substance.

[ts degeneration is moderate, much more so than at the contra-
lateral side. There also however, this descendent tract is clearly
demonstrated by the black globules,

Now there 15 not the least doubt that this tract 15 the same,
that has been deseribed under many names, as rubro-spinal tract
(Pawrow, vax Geuvenres), as aberrirendes Seitenstranghiindel (Mo-
vakow) and others. As to its interpretation, 1t 1s allowed to presume
that the lesion made in a more proximal level , may have damaged,
the rubro-spinal tract in its course. But the most proximal end of
the lesion does not extend far enough to damage the issuing root
of the nervus trigeminus (Plate XVIII fig. 22 B) and neither the
ineision, nor its white surroundings (Plate XVIII fig. 22 C, D
and I} transgress the fibres of the V™ root. The non injured for-
matio gelatinosa and the non injured ventro-medial fibres of the
V™" root are separating in all levels the lesion from the presumed
situation of the rubro-spinal tract. Therefore there is no reason to
suppose an  accidental lesion of this fract in its more proximal
course. Moreover it 15 degenerated hkewise, through i a less
intensive {'Irgl't'ﬂ. at the contro-lateral side.

I therefore believe, we encounter here a third descendent tract,
that may be parallelised with the descendent tract of Drirers and
the descending praedorsal tract. Only this tract 1s more clearly
degenerated after the section of the lateral trunk of the ventral
system than after the dorsal seefion,

Besides | soon will have to discuss the further spinal course of
these three descending tracts, but hefore doing so there still remains to
be described another intermediary svstem that joins the ascendant
tract of the ventral system towards the corpus quadrigeminum pos-
terior after sectioning the dorsal system.

The section of the dorsal system 1s not so diffienlt as that of
the ventral systemn. 1 have made it some twenty times, at one side
and on  both sides. If made aseptic, it is without danger for the
animal.

The incision made |, after opening the membrana atlantico-oceipitale,
has nearly always the same result. The tuberculum acusticum is
ablated , the radiation ﬂ::l‘ﬁ-ﬂ”}' from the area ovalis is devided. The
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ineision  goes through the portio interna, damages partially or
totally the nucleus of Derrers, divides the area ovalis, consequently
separates the intermediary bundle from its origin, cleaves often the
stratum latero-dorsale and may damage the ventral auditory nucleus ,
running between its ventro-distal part and its latero-dorsal part. It
may damage both roots, or one, or even none at all, this depends
on its being made morve or less deep. Only the beginner must take
care, not to incide too far proximally, otherwise the pedunculus
cerebelli superior may be lesioned, (which is not a great danger
and may be done on purpose) and the end of the incision may he
found in the lateral fillet.

Now in Plate XIX, XX, XXI fig. 25, Plate XV1 and XVII
ﬁg_ 20 and Plate XXI, XXII fig. 28 such dorsal sections are
drawn. Plate XIX, XX, XXI fig. 25 represent the drawings of
an oblongata wherein this section was made on the two sides.

In cases that the nneleus ventralis is touched — even if its
ventro-distal end is not at all degenerated — the ventral system
degenerates nearly as intensely as after section of its lateral trunk.

In that case , the :]ugﬂimmtinn 15 less intensive in its distal '|:|:1!'t_
Even if the dorsal section be made on both sides a large number of
intact fibres is found between the two olivary bodies (Plate XIX
fic. 25 E, Plate XX fig. 25 F and G), probably those, which
are not vet medullated at the animal’s birth and do not degenerate
or atrophy, unless the nuclens olivaris superior be lesioned.

Subsequent to this section, we meet for the first time with the
degeneration a system of transverse fibres, originating in the dorsal
system and joining the ventral system at its most proximal end.

They are the transverse fibres of Moxakow, which leaving the
dorsal system at the level of the nuelens of the VI'™ nerve, cross
the raphe ventrally from the fasciealus longitudinalis posterior in a
dorso-ventral oblique direction in order to rveach the dorsal top of
the contra-lateral oliva. In the medullary surroundings of this
nuclens they may leave a part of them.

But the greater part of those fibres continues in the lateral
laver of the nli\'ur}- Em:l}' and united with a art of the small transverse
fibres from the ventral and intermedial svstem, they reach the medul-
lary swrroundings of the ventral nucleuns lemmisci and bend upward.

In frontal sections this nucleus is seen as an acorn in a shell of
degenerate queer-sectioned fibres, surrounding it from three sides,
at the dorsal, ventral and lateral side (Plate XIX fig. 25 C, D, E).

The nucleus itself is filled up with degenerate fibres and dis-

persed black globules,

Varhand. Kon. Akad. v, Wotenseh, (Tweade Sectie DL XI1V) 5
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After a short longitudinal and proximal eourse those fibres bend
dorsally into the lateral fillet (Plate XIX fig. 25 A, B).

[n frontal sections through this part of the pons, where the
pedunculus cerebelli superior begins leaving the cerebellum, the
situation 1= now characteristic enongh.

Dorsally and laterally of this peduncie the lateral fillet lays free
at the surface (fig. 25, C) and its most superficial layer is totally
degenerated. It here contains the ventral ascending spino-cerebellar
tract ((Gowers fract), which has just entered in this place after its
ventro- lorsal path through the lateral lemmniscus, and leaves it soon
acain to seek the nuclel teeti.

But in these levels the degenerate laver round the ventral nucleus
lemnisei begins  to change its longitudinal into a dorsal direction.
Embracing the nuclens ventralis lemnisei, its fibres never form the
most lateral layer of the lateral fillet, even not after the disappearance
of the antero-lateral spinal tract. but coursing towards the ventral
pole of the nuclens of the corp. quad. postic., they end in this
nucleus and I eannot trace them with certainty into the corpus
eniculatum mediale,

These Moxakow fibres, do not form a so sharply defined bundle
crossing they raphe, as they seem to do in the dog. Between the
fase. long. post. and the place where the intermediary system passes,
there are found many erossing degenerate fibres, uniting themselves
in the degenerated area dorsally from the nucleus olivaris superior,
and in the swrroundings of the nucleus ventralis lemnisel.

In this manner there may now he distingmshed, besides Gowenrs’
tract . at least four different kinds of fibres in the contra-lateral fillet.

1° rootfibres — becanse some of them are degenerated after root-
section. They reach the fillet through the ventral and intermediary
system.

2¢ secundary fibres issued from the ventral nucleus — because

a greater number of fibres degenerate if rootsection is combined
with section of thev lateral ventral trunk. Those fibres, of course,
also pass through the ventral and intermediary system.

3% secundary fibres issued from the tuberculum acusticum —
becanse a still greater number of degenerate fibres is found there
if degeneration in Moxakow’s fibres oceurs.

They pass through the stria medullaris as Moxakow’s bundle
and enter in the dorsal laver of the oliva superior and in the sur-
roundings of the ventral nueclens lemnisei.

4" secundary fibres non degenerating after these operations and
probably issued for the greater part from the contra-lateral oliva
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from the same-sided nuelens trapezoides (7) and from the same-sided
nucleus lateralis lemmnisc.

Now from the degenerated fibres composing here the fillet, by
far the larger portion is done to Moxakow's fibres.

Moxakow has proved evidently with f}[fm:l-‘.:ﬂ’sff-:nmtllml, that,
the dog, after a section of the lateral fillet at one side, fibres are
lost in the opposite stria acustica medullaris, together with a loss
of nearly all the large pyramidal cells in the tuberculum acusticum.

He also distingnishes several layers in the lateral fillet, according
to their origin from the opposite tuberc. acusticum, the dorsal
border of the same-sided oliva, the nucleus ventralis lemniser and
the ,aberrirendes Seitenstranghiindel.”

Now it cannot be doubted that after a section through the
dorsal system — including the stria medullaris — in the neigh-
bourhood of the tuberculum acusticum, all the large cells in this
nuclens are found in chromatolysis 5 days afterwards, whereas in
the cells of the nucleus ventralis N. octavi (if it be spared) the
chromatolysis is not so intensive. Three months after ablation of the
tubere. acusticum, there has remained nothing of it.

But it is very interesting to verify, to what extent Gupprx’s
atrophy six months after the ablation of this nucleus, confirms
the results of Marcni-method. In the case here mentioned (Plate
XXI and Plate XXII fig. 28 A—F) the ablation of the tuber-
culum was nearly a total one (fig. 28 A, B, C, D) from the
ventral nuclens a ventro-distal end has been left (see fig. 25 B).

Consequently the same-sided corpus trapezoides has lost the
greater part of its fibres (see fig. 28 D) at the operated side,
only in the distal part fibres have remained.

The same-sided oliva has lost a large numbre of fibres in its
dorsal and ventral layer. At the contra-lateral side the dorsal layer
of the oliva superior has lost many fibres and on both sides the so
called trunk of the olivary bodies is very clearly to be seen. (see
Plate XXI1I fig. 28 G). As it has already been memorated the
crossing fibres through the raphe do not form a very sharply
defined bundle. Nevertheless from the stria medullaris originates
(Plate XXII fig. 28 E) a large bundle and passes through the
issuing facial root, which does not exist on the operated side. It
enters into the formatio reticularis, where more transverse fibres
are found than on the operated side.

Now on the contra-lateral side, the dorsal surroundings of the
oliva superior are joined to the surroundings of the nuclens
ventralis lemnisei. These surroundings have lost a great many fibres

g
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and the ,aberrirendes Seitenstrangbiindel” (Plate XXII fig. 28 C)
also has. Those different lavers are forming the lateral fillet.

As soon as the contact with the cerebellum i1z lost, and the
bracehia  pontis  surround  the basis mesencephali (Plate XXII
fig. 28 I) a very interesting aspect is found.

At the side of the operation, most superficially, laterally from
the pedunculus cerebelli superior, separated from it by the dorsal
nuclens lemnisei, the ventral ascending spino-cercbellar tract lays.
Only for a moment, for it distally retires to the cerebellum in the
nucler tecti, and proximally (Plate XXII fig. 28 F) it gives its
fibres to the ventral part of the tegmentum. This tract has lost
here many fibres on the operated side, and is much smaller than
that on the contra-lateral side.

But more interesting is the loss of fibres found now in the ventral
parts of the lemniscus at the contra-lateral side (Plate XXI11 fig. 28 I).
The nuclens ventralis lemmisci s atrophied. Tt has not only lost many
fibres, but also a great many cells and they are much smaller than
at the operated side. Its surroundings, still adjacent to its lateral, dorsal
and ventral borders have lost fibres and are intensely atrophied.

There 15 an absolute ressemblance with the drawings of the
Marcui-degeneration, where these surroundings (the shell of the
acorn) are degenerated (fig. XIX, XX fig. 25 A—G fase. later. 1. 1)

But medially from the nucleus ventralis lemnisci there appears
another layer of fibres, on which the ventral end of the bracchinm
conjunctivum cerebelli reposes. This layer a continuation of the
dorsal olivary surroundings has lost a great many fibres. If com-
pared with the Makcni-degeneration, the degenerate fibres found
medio-dorsally and dorzally from the contra-lateral nucleus ventralis
lemnisel are now intensely atrophied (on both sides i Plate xIX,
XX fig. 25 A—F fasc. med. 1. 1. y and Plate XXII fig. 28 F).

These two layvers — the fasciculus medialis lemnisel and the fasei-
culus lateralis lemnisei — embrace the nucleus ventralis lemmnisei.
They pass mto the more internal layers of the lateral fillet, whose
lateral surface remains free from degeneration or atrophy. They
surround the distal pole of the corp. quadrigeminum. This part of
the ganglion is atrophied — with Guopex’s method — to a consi-
derable degree. With Marcnr-method there also intense degene-
ration 18 found. A great many of the degenerate fibres however
remain  in the nuclens ventralis lemnisci and (Plate XIX fig. 25
B—G) the lateral layers vound this nueleus, entering in internal
layers of the fillet, are less intensely degenerated than those situated
medially from 1it.
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Thus far the resnlts of atrophy and degeneration are wholly
concordant as mayv be seen by comparing the figures given in fig. 25
and in fig. 25.

I believe with Moxakow and contrary to the opinion of Beenterew,
Frecnsic and most modern authors, that the stria medullaris and
Moxakow’s fransverse fibres, have more to do with the aunditory
function, than the larger part of the ventral systema has, and that
Lewaxpowski has not set value enough on MoxNakow’s system here
treated. There are reasons to think so.

For it seems probable to me, that the elder foetus or the new
horn rabbit, may posess medullated fibres in the roots and m the
lower secundary reflex or automatic systems, but that medullated
fibres are still wanting in the higher secundary svstems, which have
not yet functioned. Therefore 1 think we ought rather to seek the
true auditory systems among those of the secundary octavus-systems
which are not yet medullated at birth.

They are in the first place, a large part of the fibres in MoNakows’
decussation corresponding to the nonmedullated central layer £ in
the stria medullaris, those at the dorsal proximal end of the oliva
superior (fig. 17 and fig. 18 E.), the fibres in the stratum ¢ of the
ventral system and many fibres in the lateral fillet.

The ventral nuclens lemmisei is covered with medullated fibres
at its disto-ventral pole, but sends only non medullated ones n
the lateral fillet.

I do not reckon the ventral system of no importance for hearing.
On the contrary I believe, that there are non medullated fibres
enough in that system issued from the olivae. The stratum ¢ may
never be brought to total degeneration, even after sectioning the
dorsal system with the greater part of the nuclens ventralis, as long
as the olivary bodies remain intact.

Moxakow's fibres, the non degenerate fibres between the olivae
superiores in the stratum ¢ and the non medullated fibres in the
lateral fillet. though their relations to this fillet are very difficult
to elucidate, probably form one system. Probably both nuclei olivares
send fibres into it. Moxakow in sectioning the fillet states a loss
of cells in the medial leaf of the same-sided oliva. 1, after sectioning
the stria, found a like result in the same-sided oliva but in its
lateral leaves. This part of the lateral lemnisens therefore seems a
very complieated mixtam of fibres.

A few words still on this _aberrirendes Seitenstrangbiimdel”™ which
here appears as a part of the fillet.

It hast lost a great many fibres as it enters into the opposite
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lateral fillet (Plate XXI1 fig. 28 I) of which it forms the greatly
atrophied most medial part.

More distally, where the V" spinal root leaves the cord, its
atrophy at the contra-lateral side also seems evident (fig. 28 E).
In still more distal sections this is no longer the case and the region
between the oliva superior and the fifth spinal root it even is smaller
at the operated side (fig. 28 C).

To mterprete the fact 1 remember that the ascending spino-
cerebellar tract has lost fibres. 1 have shown its atrophy af the same
sile of the operation, there where it i1s lyving free at the surface of
the superior pedunculus cerebelli (fig. 25 F).

At the opposite side, there is again found atrophy of another
part of the lateral fillet and of the ,aberrirendes Seitenstrangbiindel.
This contra-lateral atrophy 1s found combimed with an atrophy of
transverse ventral fibres crossing the raphe at the operated side.
(Plate XXTIT fig. 28 I.) In this distal part of the decussatio ventralis
tegmentl (Forer) there 1s also found degeneration in transverse
fibres with Marcur. (Plate X1X fig. 25 A—D).

It is therefore doubtful whether this ..aberrirendes Seitenstrang-
biindel” that Moxakow has isolated after transverse section of the
oblongata (the ventral ascending spino-cerebellar tract having totally
disappeared in such eases) containg only a rubro-spinal descending
tract. ‘There must still be found fibres of another origin.

The current view is that the rubro-spinal tract issued from the
nuclens rober after crossing in the ventral decussatio tegmenti
(Forer) runs downward. Without contact ~with the red nucleus,
there must still exist a crossed portion of that ', aberrirendes Seiten-
strangbiindel” ascending to the medial part of the lateral fillet, and
thence in the wventral fibres under the nueleus quadrigeminum
posticum passing  upward,

After all, there are entering two important systems into thc_lutf:ml
fillet — without reckoning the root-fibres — that accompany them.

The one, urigiuul.ing in the contea-lateral tuberculuwm acustienm,
both olivary nuelei, and the same sided nuclens ventralis lemnisei
lateralis, are not vet all medullated in the elder foetus or at birth.
They go through the fibres of Moxakow, the stratum e of the
systema ventrale et intermedium into the lateral fillet.

The other originates in the contralateral nucleus of Drirers, the
contralateral nucleus ventralis N. octavi, the contralateral nuclens
oriseus nervi descendentis, perhaps in the same-sided nucleus trape-
gzoides, It passes through the ventral, intermedial and dorsal system
of the nervus octavus and is medullated at birth.
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In this way there may exist two systems, differentiated in the
central secundary octavus-systems, the one to be used for the
higher psychical funetion of hearing, the other for the antomatic
and reflex-functions, defining the influence upon movements, which
the N. octavus has.

bh. The e"ﬂﬂ:}ifﬂfﬁﬂm’ secundary systems parficipaling v the
syslema dorsale nervi oclavi.

As may be seen best in an horizontal section of an elder foetus
of a rabbit (Plate VI fig. 19 C) the dorsal systema is forming
a powerful mass of medullated fibres, spread over an extensive area.

A medullated bundle runs from it proximally (Plate VI fig. 19 C,
syst. dors. N. VIII).

After rootsection (Plate XIV fig. 14 B, Plate XI fig. 16 K) in
this tract, some degenerate rootfibres are found, which could be
traced towards the nueleus of the IV™ nerve.

After section of the dorsal system, this tract degenerates nearly
totally.

Very instructive in this respect are here the results of the double-
sided ablation of the tub. acnsticum (Plate XIX, XX fig, 25 X—A).

Tfhel'u on the right side, the meision falls not so far 111‘[:5i||m|-
ward as on the left side. The nucleus of Derrers, on the left, has
been totally destroyed. On the right its destroction is only complete
at its distal end and at its proximal end some very well developed,
normal cells are seen in it (Plate XIX, XX fig. 25 E, I at the
right side):

Now from the proximal end of the damaged nuclens Drrrens
on the left, there appears a large radiation of degenerated fibres
(Plate XIX fig. 25 E). Theyv radiate in medial direction, at first
dorsally from the spinal fibres of the V" root, which is just
preparing its issue from the central system. At its issue they pursue
their medial course, now situated dorsally from the sensible and
motor V™ nucleus. (Plate XIX fig. 25 D). They now bend in
longitudinal divection, lving among the longitudinal fibres in the
dorsal part of the formatio reticularis half way between the fasc.
long. post. and the bracchium conjunctivum cerebelli (Plate X1TX
fig. 25 G). Slightly approaching the fase. long. post., they touch
its lateral border, and as ari nnited bundle the (degenerated) fasc.
long. post. and that here deseribed (Plate XIX fig. 25 HB) pursue
thetr common proximal course. Those degenerated fibres at first
remain lateral from the fascie. long. post., but as the nucleus of
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the 1V"™ nerve appears, they smrround this nucleus from its lateral
side, lving now nearly dorsal from this fase. long. post. (Plate X1X
fig. 256 A).

Now on the nght side, degenerate fibres taking the same way
are also found, thongh m a smaller quantity, and they also may
be followed through the proximal part of the stria medullaris,
between the normal cells, which are left by the partial destruction
of the right Derrers nucleus.

This ascending tract in the dorsal system degenerating here on
both sides, may be called the tractus Drrrers ascendens. Degene-
ating partially after rootsection, it does so totally within six days
after the section of the dorsal systema, as Derrers nucleus is
meised. The tract gives an mmportant number of fibres between
the cells of the IV'™ nueleus, also to the distal end of the third
nuclens and not only this, but within six days I found a very
itense degeneration of the roots of the N. frochlearis.

On  horizontal sections (Plate XVI fig. 20 D) the degenerated
tract is also found after the division of the dorsal system. It is
found  degenerated on the operated side and forms a powerful
bundle of fibres from the nueleus of Derers towards the same-
sided motor nuclei of the eve.

However the tractus ascendens of Derrers is only one of the many
systems of fibres degenerating after the destruction of that nucleus.

In following (Plate XX fig. 25 F—L) the damaged nuclei
Derrers to their distal ends, there appears a new bundle of dege-
nerate fibwes. Apparvently it accompanies for a short moment the
(lL-r::'i_!||(]i||g root of the N, octavus, ]I'l.']'ng at its medial side LI“EL[{_’. XX
fig. 256 F tr. Demr. ase. + r. dese. N. VIII) but soon it leaves
the root and radiates in a medio-ventral direction crossing the facial
issuing root (fig. 25 F and G).

In horizontal sections this radiation is found as a field of dege-
nerated queer-sectioned fibres medially from the facial root and
surrounding 1t (fig. 20 E fase. Drrr. dese,).

As the root 1= erossed it slightly bends distally until the root-
fibres leaving the VII"™ nucleus are reached (fig. 25 H). ‘T'here
the bundle forming an angle of nearly 907, abruptly takes a lon-
gitudinal and distal course (Plate XX fig. 25 1 L).

It 1s the tractus Drerrers descendens. Horizontal sections (Plate
XVII fig. 20 E and F. tr. Derr. dese.) are very useful to demon-
strate this part of this tract and it may likewise be plainly demon-
strated in the double-sided section of the dorsal systema, even
better on the right, because the meision falling not very proxi-
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mally, has not lesioned there completely the ventral root at its
entrance and i3 consequently more or less izolating the tmctus
Derress descendens from the descending root (Plate XX fig. 25 G)
at the beginning of its course.

The degenerated fibres of this tract are very thick fibres and
may casily be followed towards the nueleus of Dwrers in ease of
partial destruetion (in fig. 25 at the right side).

During its distal course this field of degenerate fibres is lying
i the middle of the formatio reticularis. In fromtal sections 1t has
the form of a triangle, its top is directed dorsally and its base
resting upon the facial nucleus.

More distally, the facial nucleus having disappeared it tends to
take a more ventral position. In the level of the oliva nfenor,
it reaches the nuelens para-olivaris resting upon its lateral border.
Medially the area is bordered by the issuing rootfibres of the
XI™ nerve.  There it reaches nearly the peripherical margin of
medulla oblongata (Plate XX fig. 25 I and K).

At the distal end of the medulla oblongata it is found at the peri-
pherical margin, bordered medially by the roots of the 1'™ spinal
ventral root. Its form (Plate XX fig. 25 L) is still that ot a
triangle, with its basis at the ventral margin of the lateral column,
its short side towards the formatio reticularis of the cornu lateralis,
to which 1t leaves collaterals.

At the entrance of the second spinal ventral root it has a posi-
tion still more at the peripherical antero-lateral margo of the cord
(Plate XXI fig. 25 M).

The diagram of the degenerated tract now has the form of a
spherical obtuse-angled triangle, the basis of which lavs at the
antero-lateral margin of the cord, for its ventral edge now 1= no
longer bordered medially by the entering roots and reaches into
the colummna anterior.

In this way the basis extends along the ventral third part of the
lateral margin. There the short side of the triangle leaves the mar-
ein under an obtuse angle, eurving towards the lateral cornu in
a ventrally concave curvation. Ifs top now nearly reaches the
ventral portion of the formatio reticularis of the lateral horn, and
from there parts the long side of the triangle, sligtly arched and
concentric to the border of the cornu antero-lateralis and econcave
towards the median line, it returns under a shavp angle, towards
the ventral end of the basis.

During its distal course through the cord, the diameter of this
degenerated area changes. In its way through the intumescentia
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cerviealis it does suffer great alterations. (Plate XX1 fig. 25 M—O).
The dorsal obtuse edge, tending towards the lateral horn disappears
and when the tract has reached the thoracie cord its wuch reduced
diagram (Plate XVII fig. 21 D, Dg D) has the form of a seg-
ment, lying at the peripherical antero-lateral margin and the issuing
anterior roots pass between its degenerate fibres. In the lumbo-
sacral intumescentia the edge towards the lateral horn reappears,
now situated more medially and going along the roots. (Plate XVI1I
fig. 21 L, 8,).

In this way the tract of Drrrers may be traced (Plate XVII fig. 21,
Plate XVIIT fig. 22 F. G. Plate XXI fig. 25 M—OQO) into the
sacral cord, providing the antero-lateral horn with degenerate col-
laterals, but leaving the greater part of its fibres in the cervieal
cord, and giving more fibres to the intumescentiae than in the
thoraeic part of the cord.

For tracing the two tracts of Duiters, Marcoi-method excels
above all other methods, but it remains in perfect accordance
with them.

The myelinisation-method in the new-born or elder foetus of
abbit is very appropriate to demonstrate the beginning of the
descending tract, its relation to the facial root and the facial nucleus
and rootfibres, and its eurvation into the longitndinal axis (Plate
I fig. 5. Plate XIII fig. 18 E and F).

In that stage 1t is medullated there among other non medul-
lated fibres. But in the medulla it becomes more difficult to trace.

Guopex's method, as employed by von Moxakow, has demonstrated,
that after hemiscetion of the lower oblongata or in the cervieal
part of the cord, all the large cells in the nucleus of Drerrers
disappear. In this ease, like in that of the fillet-section with loss of
the large cells in the tuberenlum acusticum, there is demonstrated
a total retrograde atrophy from a system lesioned not too far from
its origin.

But by Marcni-degeneration after the section of the dovsal
svstema more is shown.

In the beginming of their course, the fibres of the ascending
and descending roots of the N, VIIT are intermingled with those of
the tracts of Derrers in such a manner, that it is impossible to
indee . whether the transverse dorsal fibres, now degenerated in a
most intense degree take their origin in the nueleus of Dzrrers
or in other nuelet from the dorsal systema.

Some of those degenerate fransverse dorsal fibres may be
traced through the raphe, through the fase. longitud. posterior,
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among the transverse dorsal fibres on the other side. There they
pass ventrally from the dorsal nucleus of the VIII™ nerve towards
the opposite nuclens of Derrers and bending distally, they follow
in the contra-lateral half of the oblongata, a perfectly symmetrical
course, forming a contra-lateral descending Durrers tract, shghtly
vet evidently degenerated, though not in such intensity as the same-
sided tract. (Plate XVII fig. 20 E and F). These transverse dorsal
fibres 1 believe to originate in the destroved nucleus of Derrers
at the opposite side.

However from the two tracts of Derrers, as well from the
ascending, as from the descending, many other transverse fibres
originate. As is seen hoth in horizontal (Plate XVI fig. 20 D in
tr. Derr. ase.) and in frontal sections (Plate XIX fig. 26 A—FEin
tr. Derr. asc.) the ascending tracts send transverse fibres crossing
the raphe just ventrally {rom the fase. long. posterior. As soon as,
in frontal sections, this tract approaching the tasciculus longitadinalis
posterior at ifs lateral side, has touched the grey matter round
the aquaeductus Sylvii, there are seen always fibres leaving it, pas-
sing the raphe. These fibres find thenr way to the lateral fillet.

It has already been deseribed that the lateral fillet here is com-
posed of several layers, from which two were degenerated. The
one, lateral from the nueleus ventralis lemmisei was formed by the
decussatio of Moxakow fibres in more distal regions, the other,
also originated by these fibres did reach the dorsal laver of the
oliva superior and increased with fibres arrived there from the
ventral and intermedial systems, formed the medial bundle in this
lateral fillet.

Into this medial bundle (Plate XIX fig. 25 C and D) the dege-
nerated fibres above mentioned may be traced and this bundle is
inereasing in its proximal course.

These fibres, without any doubt being fibres going from the
ascending tract of Drirers to the medial bundie of the contra-
lateral fillet, may be interpreted as more proximal situated Moxa-
kow's fibres and at the nucleus of the IV"™ nerve, where the
ascending tract approaches its end, (it passes near to the nueleus
of Darkscnewirscin, but gives only a few fibres into it) the most
proximal fibres of this system pass the raphe to the medial bundle
of the lateral fillet.

In this way the tract described by Prossr as a commissure be-
tween the fillets, passing ventrally hefore the nuclens IV, may be
a part of this system.

The relations between the descending tract of Derrers and trans-
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verse fibres are naerly the same as the above mentioned. At their
origin from the degenerated mass of dorsal fibres, it cannot well
he judged whence Moxakow’s fibres come, but as the Derrers
tract has loosened itself from this mass and erossed the facial root,
a great many fibres issue from it in order to give an important
number of fibres in Moxakow's system.

In horizontal sections (Plate XVII fig. 20 E) this is easily demon-
strated. Some of those fibres even bend proximally and , after having
crossed the raphe , may again reach the medial bundle of the lateral
fillet. The larger part follow the usual path of the Moxakow fibres.

Therefore it appears, that the fibres issued from the large cells
of the tuberculum acustieum, do not only follow the direct way into
Moxakow's decussation to reach the dorsal laver of the oliva
superior and from there the medial layer of the fillet, but that
thev also enter in both tracts of Drmrers and remain there for a
longer or shorter extension till they find, by means of a decussatio
ventral from the fasciculus longitudinalis posterior, a direct way
to this bundle. In this way the tub. acustic. may aid to the archi-
tecture of the Derrters tract, and the puclens of DEerrers, to that
of the Moxakow system to the lateral fillet.

Now leaving those tracts, still other mmportant layers of degene-
rate fibres after the section of the dorsal systema ask a deseription.

1" in following the (degenerate) descending root, it appears that
the layer of normal longitudinal fibres found after rootsection
medially from the (degenerate) rootfibres (Plate V fig. 9 and fig. 10)
bhetween this root and the nuclens dorsalis N. octavi shows also
dezeneration (Plate XVI fig. 20 ). Subsequently this descendent
tract, accompanying the descending root, intensely degenerated,
may  be traced very far distalward , constinuing with a part of its
fibres in the fase. solitarius N. vagi (Plate XVII fig. 20 E) and
(Plate XX fig. 25 ) found there situated dorsally.

From this tract part an innumerable quantity of small collaterals
perpendicular to its direction (Plate XVI fig. 20 D} ending m
the nucleus N. \11, A I,ut:lll_\.' hlackened with black gh:hll]l's,
in the nueleus dorsalis N. VIII, in the nueleus N. X and in the
same-sided nueleus N. XI1I The XIT'™ nuoeleus however is only very
slightly connected with the secundary octavus-fibres, at least in a
far less intensity than the upper part of the spinal cord. Iv this
way as till now 1s demonstrated , there is only one motor nuecleus,
that of the V'™ nerve, having no relation with them. Only not
all are degenerated with the same intensity. The most interested
nuclei at the operated side are:
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The V"™ and the distal end of the ITT'" nucleus and that of
the VI'"™ mnerve; in a lesser degree the facial nucleus, the motor
nuclei N. X, and the nucler funiculi lateralis; least that of the
X1I'™. Uninterested surrounded at all sides by a large quantity of
degenerate fibres the motor quintus nucleus is lying.

2" from the descending root and also from the descending traet
of Derrers, there however originate dorsal transverse fibres, not
ending in the deseribed nuclel but passing the raphe.

They go ventrally and dorsally from the genu of the nervus VII,
they even penetrate through it, pass the raphe, provide the contra-
lateral nucleus of the VI*™ nerve withe a large quantity of fibres,
pursue their course in the contra-lateral layer of transverse fibres
and reaching there the portio interna, they accompany the descen-
ding rootfibres giving there again collaterals to the contra-lateral
nucleus nervi VI (Plate XVI fig. 20 D).

In this way, the descending root of the opposite side receives a
secundary system through the transverse dorsal fibres and in the
same way as the secundary system in the contra-lateral descending
Derrers tract, it is less important than that of the same side.

3" a great many degenerate fibres of the dorsal transverse layer
however , at their reaching the raphe bend in a longitudinal direction,
forming in the fasciculus longitudinalis posterior an ascending and
a descending tract.

After one-sided section of the systema dorsale it appears that the
contra-lateral f. I. p. 15 degenerated more intensely. The same fact
I have stated after rootsection on one side.

The proximal part of this tract, giving fibres to the contra-lateral
nucleus N. VI diminishes rapidly. The contra-lateral VI nucleus,
as has been shown, now being provided from three sides, from
dorsal transverse fibres after their crossing the raphe, from the contra-
lateral fasciculus longitudinalis posterior and from the descending
root, 1s degenerated to such an intense degree, that its degeneration
hardly differs from that at the same side. The fasciculus longitu-
dinalis posterior however do not leave all its degenerate fibres in
this nucleus and in sections proximally from the levels of the VI™
nuclens there are still found a few degenerate fibres in it. They
may he followed to the IV™ nucleus causing there a very slight
degeneration (Plate XVI fig. 20 B). It is not quite clear however,
where the larger part of those degenerate fibres remains.

Now, as it may be seen in fig. 20 G, the bracchinm conjunc-
tivam ped, cereb. sup. is divided. The subsequent degeneration is
seen (fig. 20 D) in this bracchium towards the contra-lateral red
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nuclens. It may be presumed, that the degenerated pedunculus
cerebelll superior, after passing the raphe sends fibres into the fase.
longitudinalis posterior and in the fase. praedorsalis backwards. My
experience in regard to this is conform to that of Vanx Genvenres.
But this presumption does not enable us to interprete the prevailing
of degenerate fibres in the contra-lateral fase. long. post. in sec-
tions falling proximally from the nueleus of the VI™ nerve after root-
section. Even if (in the case drawn in fig. 20) fibres from the dege-
nerated bracchium conjunctivam pedunculi cerebelli superior might
have increased here the contra-lateral degeneration in the faseiculus
longitudinalis posterior, 1t still would be too intense, to be caused
by those fibres which only may exist in small number.

Therefore I believe that there exist fibres, 1ssued from the nuelens
ventralis nervi octavi and from the nucleus Derrers of the opposite
side, which take temporary a place in the contra-lateral fasc. long.
post. to provide chiefly the nucleus V1 of that side, in a far lesser
quantity the nucleus IV and X, but leaving it also to reach the
medial bundle of the lateral fillet.

All contra-lateral degenerated fibres in the fase. long. post. remain
within the medulla oblongata.

At the proximal top of the XII'" nerve, the degeneration prevails
in the fase. long. post. of the operated side, but these fibres have
quite an other signification. Many transverse dorsal fibres namely
have remained at the same side in the faseienlus longitudinalis
poster jor and bending distally they have aslight ventral inelination,
in such a way that in proximal sextions being longitudinal fibres
of the fase. long. post. they gradually pass distally into the fase.
praedorsalis. Now from the degenerate transverse fibres in  the
decussatio of Moxakow and from that of Herp, there also bend
fibres in the homeo-lateral fasc. praedorsalis and take a longitudinal
course,

At the level of the XII" nucleus (Plate XVIII fig. 22 F and G,
Plate XX fig. 25 L, Plate VIII fig. 15 N° 5—N° 1) the fasci-
eulus longitudinalis posterior and the fasc. praedorsalis are no longer
differentinted. There now is in the medial field of the medulla
oblongata, between the stratum interolivare (Levaxpowskl’s lemniseus
principalis) and the dorsal nuclei an intense degereration at the
same side and a much less intense, but still evident one, at the
contralateral side.

At the end of the oblongata this degenerated tract is found in
the anterior columna of the cord (Plate XXI fig. 25 M) at the
sides of the decussatio pyramidum, and at the exit of the 2" ante-

Ith
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rior root, it has a position in the columna anterior, between the
anterior horn and the fissura anterior medullae. It rests upon the
commissura anterior, and following the medial border of the horn,
it is laterally limited by the most medial issuing rootlet.

This situation the degenerated field preserves in its course through
the cervical medulla, giving fibres into the anterior horn. (Plate XX1
fig. 25 N and O).

If one-sided section through the dorsal systema is made it pre-
vaills very much upon the operated side (Plate XVII fig. 21 C)).

As it reaches the cervieal intumescentia, it rvetires from the com-
missura and from the horn, takes a position at the peripheric mar-
gin of the cord along the fissura anterior and at the anterior
margin. Extending more laterally, it soon touches the medial end
of the tractus Derrers descendens and together these two tracts
now form a long peripherically situated degenerate small band,
beginning at the commissura anterior, along the fissura anterior
and the antero-lateral margin, untill the middle of the lateral column
(Plate XVII fig. 21 C 7).

To reach the grey matter, their fibres often bend abruptly into
a medial direction, erossing obliquely the columna.

This is the second long descendent tract, which unites the pri-
mary octavus-nueler with the motor columms of the spine. Together
they may be traced unto the sacral part of the cord (Plate XVII
fig. 21 5,). Thus it is found degenerated as well after section of
the lateral trunk of the ventral svstem, (Plate XVIII fig. 22 H).
as after section of the dorsal system (Plate XVII fig. 20 and
fig. 21. Plate XXI fig. 26 M—0) and after section on both sides.

Through the existence of contra-lateral symmetrical tracts may
not be denied, those on the same side are much more volumi-
nous, as the intensy of their degeneration shows evidently.

There still remains to discuss the third long descendent path
towards the spinal cord.

I already described its degeneration after the section of the late-
ral trunk of the ventral systema.

I saw it very intensely degenerated after the section of the dorsal
systema (Plate XVII fig. 20 F and fig. 21 C,—S8,) and in a less
intense way after the doublesection (fig. 25 M. N. O)

It appears mm the oblongata as soon as the voluminous degene-
ration of the corpus trapezoides has ended, as a degenerated area
between the fifth root and the facial nucleus, extending ventrally
of this nucleus at the peripherical margin. As Gowers tract, with
which its fibres are mixed, slightly bends medially and Frecusic’s
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tract begins the formation of the restiform body, the area must
leave the peripherical margin. At the end of the oblongata it has
the shape of an eqgual-sided spherieal triangle. Its top 1s lving in the
formatio reticularns lateralis medullae, one of its sides borders the
formatio gelatinosa of the posterior cornu, the other borders the
nuclens funienli lateralis. (Plate XVIIT fiz. 22 H).

[n the medulla the degenerated field preserves ist place, with
the top in the formatio reticularis and resting upon the formatio
gelatinosa cornu posterioris, bordered ventrally by the pyramidal
tract in the lateral column, and laterally by Frecnsic’s Kleinhirn-
Seitenstrangbahn (the dorsal ascending spino-cercbellar tract). This
position (Plate XVII fig. 21 © 3) it retains, until the sacral part.
It also has a tendency to reach the peripherical margin of the
postero-lateral  columm, and in the middle of the thoracic part of
the cord (Plate XVII fig. 21 D 4) the whole peripherical margin
of the columna laterales et anteriores, may be formed by a small
degenerated band, composed of fibres of our three descending tracts.

I believe this descendent tract for the greater part issued from
the ventral nuclens n. octavi, becanse I have not found it dege-
nerated in such an extensive degree after dorsal section as after
section of the ventral systema.

It is found chiefly degenerated at the operated side, but slightly
degenerated is also its contra-lateral partner in all cases.

But here a difficulty arises. The way traced out is the way of
the descendent path in Moxaxow’s ,aberrivendes Seitenstrangbiindel,”
which according to Pawrow and vay Genvcnres might be a
rubro-spinal path.

Certain it is, that in none of my cases the nuclens ruber is
lesioned. But it is questionable whether by the dorsal section, the
tract in its course from the contra-lateral nueclens ruber, erossing
in the ventral decussatio tegmenti and reaching in such a way the
Laberirrendes Seitenstrangsbiindel” may be divided.

This rubro-spinal path exists, 1 do not doubt it, but the aber-
rirende Seitenstranghiindel reaches also the lateral fillet (Plate XXI1
fig. 28 B and I"). There, lying still more medial than the medial
bundle of this fillet, it is not only formed by the crossed fibres
of the rubro-spinal tract, but it reaches probably much farther.

In the section of the dorsal system of fig. 20 (Plate X VI fig. 20 1)
the lateral fillet in its dorsal regions has been touched, but in the
section of the lateral trunk of the ventral system (Plate XVIII

fig. 22 B) it i1s not, and in the double-sided lesion (Plate XX
fig, 25 C—H) equally the fillet is intact. In the dorsal seetion of
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fig. 20 and in the ventral section of fig. 22 the samesided dege-
neration in the rubro-spinal tract was very intense, in the double-
sided it was only slight. 1 doubt, that the rubro-spinal path should
have been damaged, but if in the medio-dorsal parts of the lateral
fillet fibres are found, issuing from the e. quadr. posticum (or
throngh the ventral fibre-layers of this ganglion from the corpus
geniculatum or from the thalamus) and degenerating in descendent
direction, it might have been possible, that, in the extensive dorsal
section of fig. 20, a division of those fibres has been the cause of
the intensive degeneration found in the rubro-spinal path.

Now as [ find withont lesion of the fillet a slight (Plate XXI
fig. 25 M—O) or even a more intense (Plate XVIII fig. 22 G—TH)
degeneration in this tract (dorsally sitvated in the cord) according
to dorsal or ventral section of the secundary systemata, I conclude
that this tract also receives any fibres through the secundary octavus-
systems and chiefly from the ventral systema. Here also the dege-
neration 18 found on both sides, but chiefly homolateral.

In this way 1 believe that the secundary octavuns-systems are
sending fibres to the medulla chiefly on the same side, along three
ways. There are to distinguish 1" a praedorsal system or in refe-
rence to the cord, a ventral octavo-spinal way, 2% a tractus Derrers
descendens, or in reference to the cord, a lateral octavo-spinal way,
3% a smaller path in the ,aberrirendes Seitenstrangbiindel” or in
reference to the cord a dorsal octavo-spinal way.

3. SUMMARY OF RESULTS.

I will elose this chapter by giving the schemata, according to
the results of these analomieal researches.

After removal of the cochlea, there is found an important dege-
neration in the dorsal root, the extra-medullar part of the ventral
root however is found without degeneration.

After removal of the labyrinth, both roots are brought to dege-
neration, but a still more intense one takes place in the extra-
medullar part of the dorsal root than after cochlea-removal.

Both roots, after having entered the oblongata, divide in three
parts, a dorsal, a medial and a ventral trunk.

The dorsal root sends by far the larger part of jts fibres into
the dorsal trunk (stratum latero-dorsale C. R.), only a few fibres
into the medial trunk, and also some fibres into the ventral trunk.

The ventral root sends the majority of its fibres into the medial
trunk between the spinal root of the V™ nerve and the area ovalis

Vorhand. Kon. Akad. v. Wetensch. (Tweede Sectie DI XIV). 9
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C. K., some fibres into the ventral trunk , but an important number
of its fibres are by means of an intermediary bundle, directly or
through the corpus restiforme , introduced into the dorsal trunk. In this
way the cowrse of the two roots does differ very much as to the
quantity of the fibres, directed into the different trunks, but there
are no paths, followed by one of them, wherein no fibres of the
1“.]’!"]' :lI}l}L‘.Eir,

Pheir course may now be illnstrated by the adjoined schemata.

THE FIBRES OF THE DORSAL ROOT (cochlear-fibres).
(Schema A).

Most fibres of the dorsal root enter in

I. tne porsar TruNK (stratum latero-dorsale corporis restiformis).

Those fibres perforate the ventral nuclens N. VIII and leave

|. a greal wmany fibres in the disto-ventral part of the ventral
melens.

Between the larger cells of this nucleus — from which secun-
dary systems originate — and the rootfibres, small cells are inter-

calated (the nueleus proprius radicis dorsalis) and also

2. many fibres in the dorso-proxvimal part of the venlral wuclews,

After the perforation they form the external laver of the stratum
latero-dorsale C. R. the beginning of THE SYSTEMA DORSALE NERVI
octavi. They divide into many bundles, radiating dorsally from the
area ovalis C. R.

3. the dorsal voolfibres in the stratwin medullare profundum tuber-
cwli aenstict.

From these rootfibres perpendicular collaterals enter in this nucleus
and with the aid of small intercalated cells (in the stratum profundum
griseum) the large radially sitnated cells are innervated — from
which secundary systems originate.

4. the dorsal roolfibres In the laleral parl of the dorsal nwelews
N. VIII.

Collaterals end therein. The small cells therein may intercalate
them to the nueleus of Derrers.

Less in number but evident are:

5. the dorsal rootfilves among the system of dorsal transverse filbives.

They are much inereased by ventral root-fibres. Ounly a few fibres go

a vealrally from the dorsal eighth wuelews fo the FI™ nervce,
remaining in those nuelei. On this way very few are going.

3. fo the formatio rveticularis (descendent Duaters fract).

-

. F .
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Fig. 18.

A

Sehama
Sehame of the eantral path of the root Gbres of the dorgal sighth rool.
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v. lo the fasc. long. posterior (descendent praedorsal tract) and
having crossed the raphe.

8. to the contra-lateral fasc. long. posterior and through if (o the
contra-taleral nuclens VI

G. the dorsal rootfibres lo the radiz descendens and fo the radiz
ascendens N. VIIT,

In distal regions these fibres penetrate through the portio interna
C. K. to reach the field of the descending root.

In proximal regions as the ped. cerebelli inferior retires to the
cerebellum, dorsal and medial trunk fall together, and the most
proximal dorsal rootfibres even reach the nucleus of Brenrerew and
the nueler tecti. Their course will be schematised in the description
of the ventral (medial trunk) root-fibres.

A more important set of fibres however are

T the dorsal rootfibres fo the intermedial system. They curvate
around the area ovalis, perforate through the gelatinous substanee
of the V" spinal root towards the field of the so-called aberrirendes
Seitenstrangbiindel.

They participate to the SYSTEMA INTERMEDIUM NERVI OCTAVI.

This system sends some fibres

a. in longitndinal direction.

ae Very few distally (beginning descendent tract), 28
more proximalward towards the nuelei tecti (ventral ascending
spino-cerebellar tract).

B. i the factal nuclews.

. in the systema venlralis N. octavi.

More fibres in the

d. dorsal medwllar layers of the nwelews olivaris superior,

But the majority of its fibres become.

g. lransverse intermediary fibres (Herp) which are passing the
raphe, giving a few fibres in distal direction tho the praedorsal
tract and also a few fibres to

a the wedial lhilws of the confra-lateral oliva and fo ifs
dorsal layer.
B in the contra-lateral aberrirendes Seitenstrangbindel” .

Together the latter fibres go proximally, to become

{. dorsal rvoolfibres veaching Urough the inlermediary system lhe
conlra-tateral fillet and the corp. guadrigeminuwm posticum.

I. 15 e meoran troNk only a few fibres enter. They will be
schematised in the {lrﬁf:riptinn of the ventral rootfibres.
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III. 1§ THE VENTRAL TRUNK.

The dorsal rootfibres entering there have the same course as the
ventral rootfibres. Therefore for this part the schema of dorsal and
ventral-rootfibres are nearly equal.

They participate to THE SYSTEMA VENTRALE NERVI OCTAVI.

They follow several ways.

1. dorsal roolfibres fo the confralaleral wwclens {rapezoides.

They are thick, superficial, transverse fibres, from which some
remain in the same-sided nucleus. The rest, after passing the raphe
enter into the contralateral.

2. dorsal vool-fibres into the venfral system, to lhe awclei veu-
trales tegmenti of the same side. They leave collaterals into their
lateral and ventral medullary lavers and passing the raphe they are.

3.  dorsal vool-filres lo the contra-laleral nwelei venlrales leg-
mentfi. They leave a few fibres in the medial hilus of the contra-
lateral nuel. olivare superior, and the rest, united to the fibres of
the intermediary system coming there, pursue their way in proximal
direction as

4. dorsal rool-fibres, rveaching throwgh the vealral syslew the
contrataleral fillel and the corp. quadrigeminivm porticun.

THE FIBRES OF THE VENTRAL ROOT
(Schema B).

A considerable number of fibres of this root enters in
I rrs poRsarn TRUNK.

Directly or through the corp. restiforme the ventral rootfibres
participate to the formation of the stratum latero-dorsale, forming
chiefly its internal layer. They therefore also take part in TnE sysTEMA
DORSALE NERVI OCTAVI.

To the ventro-distal part of the ventral nuelens N. VIII they
aive no fibres, They may give a few fibres to the ventral nuclens
in its dorsal and proximal part and to the tuberculum acusticum,
but they inecrease considerably the dorsal radiation upon the area
ovalis C. R. thus giving.

L. the ventral root-filives lo all cells of the wwelews dorsalis N. VI
v 2. the ventral rool-fibres reaching the descending vool through the
area ovalis corporis restiformis. These perforating fibres participate to

3. the ventral rool-fibres in the intermediary system. Consequently
to its increase by ventral rootfibres, THE INTERMEDIARY SYSTEM OF
THE N. octavus is strengthened, and so are the ascending and
descending tracts. ;
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Fig. 19

Schama M.
Schema of the sentral path of the roolfibres of the ventral ligt root.
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IT rrs mepian rrusk however receives by far the larger portion
of its fibres. They enter dorsally from the spinal V¥ root, between
it and the oval area C. R., and dorsally resting npon its medial
end they bend distally (the descending root) and proximally (the
ascending root). These fibres unite with dorsal and ventral root-
fibres of the dorsal systema which have curvated round the corpus
restiforme. As the restiform body retives into the cerebellum dorsal
and medial trunk are no longer separated and form a single trunk.

In the ventral trunk small cells are intercalated (nuel. proprius
radic. ventr.).

The descending rootfibres are accompanied by smaller and larger
cells (the nucleus grisens radicis descendentis) united to the cells
of the medial apex of the nucleus dorsalis.

This pucleus continues to accompany the ascending root and 1s
called there the nuclens of Brenterew., The ascending and the
descending root give rootfibres (far the greater part being ventral-
rootfibres, the smaller part dorsal rootfibres) to many nuclei.

L.  wenlral voolfibres fo the wwclei fecli cerebelli.

2. venlral .i'un.n"yr‘.r}fi,r{hh' fo the wuelews of Brenverew aed fo the
wiclens grisews radicis desceadentis.

3. wventral roalfibres to all the cells of the dorsal wuclews N. VI,

In all these nuelei small cells are found to intercalate rootfibres
with the large cells of Drerrers nucleus, which have no direct
relations with any rootfibres.

4. wvenlral roolfibres awony the dorsal frawsverse filves, taking
the way deseribed in the schema of the dorsal root-fibres but
providing now to a mere considerable degree the 111", the 1V
and the VI™ same-sided nuelei, the contralateral VI nuelens and
the beginning of the tractus Durrers descendens and the tractus
praedorsalis.

HT 11s vENTRAL TRUNK
receives fibres taking the course deseribed by the dorsal root-fibres.

THE ASCENDING FIBRES OF THE SECUNDARY SYSTEMS
OF THE NERVUS OCTAVUS.

(Schema ().

Degeneration and  atrophy after sections through the central
system in rabbits and cuaupzwimn with the foetal central svstem
have taught, that from the nucleus ventralis, the tuberculum acus-
ticnm and Derers nuclens (- large cells of the nueclens griseus
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Schema .
Scheme of the aseending secundary octavus-fisres, |
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and Becurerew) and from the olivary bodies issue  secundary
systemns.  Those systems (without those of the nuclei olivares supe-
riores, nuclel paraolivares and nuclel trapezoides have been schematised).

They aungment all the svstems of rootfibres, and participate to
the systema ventrale and intermedium, following the way traced
by the root-fibres.

|. The secundary fibres i the systema venfrale are chiefly issuing
from the ventral nuecleus and are situated among all its lavers.
To this secundary system certainly is added an important one from
the nuclei olivares especially in the stratum ¢ of this system, pro-
bably following afterwards paths as the first,

2. The secundary fibres in the systema intermedivin ave also
issuing from the ventral nucleus, but some of them may issue
from the nueclens of Derrers. T'o these secundary fibres the olivary
bodies again add many fibres, not vet medullated at birth,

Those two systemata give now its origin to an ascendent, chiefly
same-sided (but also contralateral) tract, which together with spinal
fibres and octavus-rootfibres takes the way of the ,vental aseending
spino-cerehellar tract™. Going proximally in the aberrirendes Sei-
tenstrangbundel” these primary and seeundary octavus-fibres, they
reach with the lateral fillet the outer layer of the pedunculus superior
cerebelli, cross its bracchivm conjunetivim and reach the nuclei
teeti. Therefore in the

3. vealral ascending spino-cervebellar fract secundary as well as
root-fibres of the n. octavus are found.

To this tract the olivary bodies, pl‘ul!:th_\' do not l]:Ll‘t-i:'iEnltP.

4. The secundary fibves in the systema dorsale 1ssued from nueleus
ventrale, tubercnlum acusticum and nucleas Drirers  follow  the
dorsal way already traced by the root-fibres. But there parts from
the strin medullaris a new very important system

5. Moxakow's fransverse and ascendunl secundary fibres.

They cross the raphe ventrally from the fase. long. post. reach
the dorsal layer of nucleus olivaris superior, and that of the nuclens
lemnisel ventralis,

This decussation of Moxakow’s fibres may be followed very far
proximally, but in proximal regions (between the motor nucleus
of the V" and the nucleus of the IV'™ nerve) they exit from the
tractus Derrers ascendens. In distal regions Derrer’s descending
tract sends fibres among them.

Together with root-fibres and secundary fibres of the ventral and
intermediary system, they go proximally in the lateral fillet in two
distinet bundles. Thev unite there with
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e. the laleral bundle from the awel. ventr. lemnisci

B. the wmedial bundle from the dorsal layer of the nuclens oliva-
ri8 SUperior

The latter fibres are strengthened by fibres from the tractus
Derrers ascendens.

Thosze fibres reach the corpus guadrigeminum posticum and pro-
‘bably still go farther.

This ascendent tract also 1s composed of rootfibres as well as of
sceundary fibres. But in this area of the lateral fillet there vet
remain an important number of fibres, probably belonging to the
octavas system, chiefly issued from the distal parts of the olivary
nuelei, which are known insufficiently.

From the dorsal systema however a very important tract issues,
confaining

6. The secondary fibres in the ascendent fract of DEITERS.

They leave the nuclens of Derrers, in proximal direction, bend

medially and form the lateral part of the fasc. long. post. They
end in the nuel. N. IV and 111, whereas:
T. The secundary fibves ascending in the fase. longilwdinadis pos-
ferior , reach these nuelel united with the ascendent Drivers tract.
Nearly all the transverse fibres, issued from those two bundles to
provide the nuelei (not those, reaching the medial bundle in the
lateral fillet) are ecollateral flbres, and again their way is traced by
the root-fibres of the nervus octavus,

THE DESCENDING FIBRES OF THE SECUNDARY
SYSTEMS OF THE NERVUS OCTAVUS.

(Schema 1),

The fibres of the dorsal system, composed of rvootfibres as well
as of fibres of the secundary system, also form descendent tracts.
1. Fibres descending in the contralateral fasc. loug. ;Jf.r.n’ﬁ.r'iw.

They form a contralateral rather important tract, providing the
nuclens VI, and the distal end of the nueclens N. XII.

2. Fibres descending in the same-sided fase. long. poslerior.

Those fibres, slightly deviating ventrally in their distal course,
unite with longitunal fibres, sent distally in the praedorsal tract,
from the decussatio of Moxakow and of Hepp. Together they go
towards the anterior columm of the cord, where they are found
along the fissura anterior and the ventral margin of the medulla.
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[t may be followed till the sacral part of it. The same tract 1s

Fig. 21,

Scheme Ly,
Sehame of the descending seenndary octavas-libres

found eontra-lateral, but by far less important. It may be judged
to be a ventral descending octavo-spinal tract.
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3. Libres descending in the nedial part of fhe forimalio relicn-
laris oblvagata.

These fibres are known as the descendent tract of DErrers or
as the faseiculus vestibulo-spinalis. In the cord they take a position
at the peripherical margin of the lateral colomn, near the issuing
roots, which penetrate queer through it. The same tract is by far
less important at the contra-lateral side. It may also be followed
through the medulla till the sacral part of it. This tract may be
called a lateral descending octavo-spinal tract.

4. Fibres descending in the | aberrivendes Seifenstrangbiindel”.

They are only few descending fibres in the rubro-spinal tract.
In the oblongata they are situated in the ,aberrirendes Seitenstrang-
biindel”. In the cord they are found in the posterior part of the
lateral column in the triangle between formatio gelatinosa cornu
posterioris, pyramidal tract and Frecnsic’s dorsal cerebellar tract.

The same tract is found contra-lateral by far less important.

They may also be followed through the medulla till its sacral
part. This tract may be called a dorsal descendent octavo-spinal tract.

The most important result of this anatomical study however is,
the following.

The nmervus octaves, with a swmall portion of  primary  fibres
with a larger postion of sccundary fibres, is in conlact ehiefly.

1. with the ecollateral nwclei VI, TV and [T

2. with fhe contralaleral auelews V1.

3. with the collateral nolor colwmans of the wedulla hrough ifs
whole {fength.




Chapter 11

On the central distribution of the root-fibres
ol the nervas oclavus lnigumm.

The central distribution of the rootfibres of the VIIT™ nerve in
pigeons differs in many respects considerably from that, which in
the preceeding chapter has been described in rabbits,

Therefore a comparison between the central system of the nervus
octavus in these two species of animals is not very easy. It may
even be ecalled impossible, whithout homologizing the different
fasciculi and nuelei, participating to the formation of this extensive
system. And every attempt to homologize the octavus-nuclel of a
bird with those of a mammalian will be proved a more or less
subjective proceeding. It only may be tried, when a very minute
knowledge of the central course of the rootfibres has been acquired.

My views upon the central distribution of the rootfibres in
pigeons are based chiefly upon the examination of series of sections
throngh their cerebrum, treated with Marcmi-method within a
fortnight or three weeks after the removal of their labyrinth.

Those series were made in frontal, horizontal and sagittal direction.

The removal of the labyrinth was executed by strictly following
the indications for this operation given by Ewarp. As soon as the
operated pigeon begins to turn its head the in III*™ position —
venerally after a fortnight — the animal is killed.

Now it must be observed, that in pigeons, the results of the
Marcui-method are often less sharply defined, as they usually are
in rabbits. I believe that the rather high temperature of the blood
in birds, may serve to explain the fact, that black globules are
very often found every-where and in places, where they never might
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have heen expected after lesions in the root-fibres of the nervus
octavis. Wherever a degeneration in the medulla oblongata is pro-
dueed, nearly alwavs black granules are found, for instance, in
the intermedullary rootfibres of all the nerves and especially in
those of the TIT™. The slightest degencration in the oblongata
suffices to bring forward black globules nearly everv-where. 1 believe
the reasom of this fact, must be sought in the rapidity of the vital
functions i birds. T think, that in an early period after the opera-
tion the dislocation of the degenerated myelin-products begins and
that therefore the question whether there be a cireumseript dege-
nerated area or not may be more difficult to resolve in birds.

This observation however only relates to doubtful ecases. Tmpor-
tant and circamseript degeneration in the entering roots and in
their initial paths after the removal of the labyrinth is found with
equal certitude in pigeons as in rabbits.

L. The entrance of the vootfilres of the nervus oclavws
i the wedulle oblongata.

Within a fortnight after removal of the labyrinth, in both roots
of the VIII*™ nerve many degenerate fibres arve found. For in pigeons
as in rabbits the VIII™ nerve enters into the medulla oblongata
with two distinet roots. The one is the dorsal, distal or lateral
root, the other the ventral, proximal or medial root. In both roots
however, besides the degenerate fibres, many non degenerate fibres
remain after the removal of the labyrinth.

In frontal sections it is now easily demonstrated that the distal
root, lying laterally from the pedunculus cerebelli inferior, penetrates
into a nueleus, immediately after its entrance in the medulla
oblongata.

This nucleus covers the entering root like a dorsal cap, and
according to the nomenclature adopted by Evmxcer and Warres-
perG, 1t may be called the nucleus angularis — the ,, Eckkern™
of these authors.

In this nuelens a large part of the degenerated dorsal rootfibres
entér, and as they spread through the nucleus, this nueleus itself
is intensely degenerated and found as a black spot after the removal
of the labyrinth (Plate XXIII fig. 26 A).

In more distal regzions, as long as the angular nuecleus is resting
upon the dorsal end of the dorsal root it is found laterally from
the inferior cerebellar peduncle (fig. 26 A). In sections, falling more
proximally (fig. 26 B and C) the nuelens retires at the dorsal end
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of the inferior pedunele and the dorsal root, now still entering at
its ventral pole, embraces the nucleus with its degenerate fibres,
surrounding it ventrally and laterally, and giving it fibres, passing
queer through the nuclens. Most of these fibres gather at the dorsal
surface of the nueleus (fig. 26 A and B).

But at these levels, the ventral (proximal) root has also entered
mto the medulla oblongata. Tts fibres — thick degenerated fibres
after the removal of the labyrinth — perforate the inferior cerebellar
peduncle. Its most dorsally situated fibres here approach the dorsal
root-fibres and touch also the ventral border of the angular nueclens.
Ventral rootfibres therefore here enter in the ventral surroundings
of the nucleus angularis and continue to do so (Plate XXIII fig.
26 C and Plate XXIV fig. D) in more proximal levels, as the dorsal
rootfibres have disappeared. They provide the proximal ventral border
of it, until the nucleus joins the more lateral part of the nucleus
pedunenli inferioris cerehelli, from which the angular nueclens 1s not
distinetly separated.

Now the angular nucleus and its surroundings being provided
in the manner here deseribed, there remains at its distal end a
bundle of degenerated fibres, chiefly dorsal rootfibres, that lying
immediately below the ependyma of the IV™ ventricle, takes a
medial direction.

On the other hand, the greater part of the ventral rootfibres,
which have passed queer through the pedunculus cerebellaris inferior
(fig. 26 C) and continue to do so in more proximal levels, also
take a straight medial direction.

These ventral root-fibres have lost some fibres in the ventral
border of the angular nucleus, but on the other hand their number
is increased by dorsal rootfibres, originating from the ventral sur-
roundings of this nueleus.

In this way there are found in distal regions two degenerated
bundles in the dorsal part of the oblongata.

The one, the dorsal bundle, leaves the dorsal surroundings of the
angular nucleus, and directly be low its ependym, it runs parallel to
the bottom of the IV™ ventricle. In proximal levels it soon disappears.

The other, a ventral bundle, chiefly composed of the continua-
ted ventral rootfibres, is much more important, as it may be traced
in all proximal levels.

These two bundles (both composed of fibres of the two roots,
but the dorsal chiefly of dorsal root-fibres, the ventral chiefly of
ventral root-fibres) meet at the medullary surroundings of another
nuclens, situated in the lateral wall of the TV'™ ventricle and the
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aquaeductus, immediately below their ependyma. This nucleus, con-
taining  cells of middling and small size, may be called, conform
to the nomenclature adopted by WarLLessere, the nuecleus parvo-
cellularis of the nervus octavus.

It has the shape of a half moon or of a hean.

Its convex face, looking dorsally and laterally in distal levels is
surrounded by a layer of medullated fibres. From its hilus a new
fasciculns issues, ]

In distal regions this fasciculus, taking a ventro-medial direction
towards the raphe, is small (fig. 26 A, B, C).

In proximal levels 1t is an important bundle.

But there the hilus also changes its position. Opening to the
medio-ventral side in distal regions, it soon turns medially, and
in the proximal end of the nucleus, the hilus 1s even found ope-
ning dorsally (fig. 26 D and E).

This new fasciculus forms a part of the systema dorsale nervi
octavi, which soon will be discussed.

Now, as the drawings in fig. 26 demonstrate in a very evident
manner, the two degenerated bundles of rootfibres may both be
continued in the medullary surroundings of this nuclens. Those
surroundings now are completely degenerated at the lateral side of
the nuclens and among its cells every-where small black globules
are found. In the fasciculus, issued from te hilus and forming
a part of the systema dorsale n. octavi, there also are found several
degenerate fibres but their discussion will take place in the follo-
wing paragraph. At all events there may be spoken of a great contrast.
The lateral surroundings of the hilus are intensely degenerated, the
hilus itself is so in a far lesser degree.

Now, the ventral-root-fibres, 1n order to reach the parvoeellular
nuelens, must necessarily cross the area, which is found between
this nucleus and the place, where they leave the fibres of the infe-
rior cerebellar peduncle, perforated by them.

This area may be called the portio interna of the inferior cere-
hellar pﬂdmn.‘h: and the ventral bundle, erossing it far dorsally
from the V* spinal root, divides it into two unequal parts, a
ventral one much more extensive than the dorsal one. (fig. 26 C).

This area moreover is sharply defined. It is bordered ventrally,
by the spinal root of the V™ nerve and by a great many trans-
verse dorsal fibres, to be discussed afterwards; laterally, by the
fibres of the inferior cerebellar peduncle (here perforated by the
entering root-fibres of the ventral root) and by the nucleus angu-
laris; medially, by the fibres issuing from the nueleus parvocellu-
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lavis — which 1, anticipating, now call the dorsal systema of the
nervas octayus — and by this nucleus itself (in distal regions); the

dorsal border of this area, in distal regions, is formed by the dor-
sal degenerated root-bundle and the angular nucleus. More proxi-
mally, this bundle having disappeared , there is found a new nucleus
in the dorso-lateral part of this area, between the nuclens parvo-
cellularis and the nucleus angularis. This nuclens is characterised
by the presence of very large cells and adopting Warrexsere's
nomenelature, I will ecall it the nucleus magnocellularis nervi octavi.
In this rather sharply defined area, in this portio interna of the
restiform body, different parts may be distinguished , which as they
comport differently to the root-fibres of the nervus octavus, may
have a different signification.

1%. The spinal fifth root and the fibres of the inferior cerehellar
peduncle ave diverging during their proximal course, leaving be-
tween them a triangular arvea, wherein fibres are found, showing
an oblique direction in frontal sections. In this way, there appears
in the latero-ventral edge of the portion a field of triangular shape ,
where after the removal of the labyrinth no degenerate fibres are
found.

2%, Between the dorsal systema and the (fig. 26 A—C) triangular
area described here, there is found another field. It i1s of almost
spherical shape (fig. 26 A—E) and after removal of the labyrinth
several degenerated fibres — queer-sectioned in frontal sections —
are found in it.

In distal regions this avea is situated laterally from the nucleus
of the N. X, and it 1s resting upon the dorsal face of the spinal
root of the N. V (fig. 26 A). Tt retains its position in the ventro-
medial edge of the portio interna in proximal regions. But it is
soon bordered dorsally by the parvo-cellular and the magno-cellular
nuclei, and latero-ventrally by the nucleus N. VI.

The degenerated longitudinal fibres, which i distal sections are
very numerous here, may gradually be traced issning from the ventral
degenerated bundle of rootfibres (fig. 26 C and D). In this way
these fibres appear to be descending rootfibres, bending in a longi-
tudinal direction, and this area therefore may be compared with
the descending root. And as the ventral bundle contains chiefly,
though not exclusively ventral-root-fibres, it may be taken for gran-
ted that a few dorsal root-fibres, passing ventrally from the angular
nuclens participate to these descendent fibres.

This area, that, conform to WarLLexsErG's nomenclature , may be-
called the ,, Acusticusfeld”, thus contains a great many descending root-

Verhand. Kon. Akad. v. Wetensch. (Tweede Seetie DI, XIV). 10
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fibres, most of them from the ventral, a few from the dorsal root.
- In Nissi’s or in carmin-preparations of this region, or in other
preparations with suceesful staining of the nerve-cells, it may be
demonstrated, that in this area nerve-cells are very numerous.
Cells of middling size are found along the fibres perforating the
nferior cerebellar peduncle. Cells of small, of middling and even
of large size are also found between the longitudinal fibres of
this area.

Now Marchi-preparations after removal of the labyrinth show,
that many of those descending fibres degenerate. In great number
they are found there, where the ventral root enters (fig. 26 D).
In more distal sections they seem to be gathered in two distinet
area’s, the one 1s found more laterally. the other more medially
(fig. 26 C and B). The lateral field of degenerated descending
fibres, if traced distally, disappears at the beginning of the nueleus
N. X. A great many descending fibres apparently remain in the
area itself, and after a descendent course of relative short duration
end between the cells found there (fig. 26 C).

The more medial field of degenerated descending fibres may be
traced far more distally, From those fibres also several remain in
the area, but during their descendent course, they pass along the
nuelens of the VI*™ nerve, sending fibres into it, and when the
nucleus of the X'™ nerve appears, these fibres, sitnated dorso-laterally
from 1t (fiz. 26 A) are giving fibres to this nucleus too. They have
disappeared, when the latier is no longer seen.

These all are descending root-fibres.

But in tracing the ventral bundle of degenerate root-fibres in
proximal regions, we find, that a part of them do not follow the
straight medial path, but slightly bend proximally to form ascending
degenerated fibres (fig. 26 D) and E).

The ventral bundle, by which the portio interna was divided
in two area’s, the dorsal one being hy far the smallest, and chiefly
ocenpated by the magno-cellular nuclens, now divides. In its dorsal
part, ventro-laterally of the nucleus magno-cellularis, a great many
ascending degenerated fibres are found in proximal regions, but
fibres going medially to the nucleus parvo-cellularis also exist here.

In this way the ventral bundle divides itself in three distinet
portions of rootfibres.

There are 1Y descending roolfibres. Most of these remain in the
here deseribed area among the cells found there. Other fibres go
medialward to aid in the formation of transverse dorsal fibres, and
provide the nucleus N. VI and that of the X (fig. 26 A—C).
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2% ascending fibres. Of these the greater part remain in the here
described area, among the cells found there. Other fibres provide
the proximal portion of the angular nucleus, and of the nuclei in
pedunculus cerebelli (fig. 26 D—E).

3" fransverse fibres. Most of these participate to the formation
of the surroundings of the nuclens parvo-cellularis N. octavi. But
a great many of these fibres are going medialward.

To these latter other transverse fibres join, running in the same
direction, but issued from the descendent and ascendent roots. All
these fibres participate to the formation of the dorsal systema N.
octavi, wich will be treated afterwards. (fig. 26 A—E).

The large area here described indeed is an arvea, into which
most of the rootfibres enter. Together with the ventral bundle and
with the systema dorsale N. octavi, it offers by far the most
extensive, and perhaps also the most interesting part of the portio
interna of the pedunculus cerebelli inferior.

4%, In the dorsal border of the portio interna, however, 1s found
the nuclens magno-cellularis already mentioned before.

This nucleus containing very large cells, and embraced by the
transverse and ascending fibres of the ventral root — all degenerated
after the removal of the labyrinth — is found without any dege-
neration if the labyrinth is removed.

The embracing rootfibres do not end in it. Perchance a single
degenerate fibre may pass through it, but as a clear spot between
the black degenerated nuclens angularis and nucleus parvo-cellula-
ris, it is very distinetly marked in proximal sections. Distally the
nucleus may be traced, in the dorso-lateral edge of the portio
interna (fig. 26 B, C, D and E.), not so far as to the entrance
of the distal root. Going from this entrance in proximal divection,
at first the nucleus angularis, soon afterwards the nueleus parvo-
cellularis and at last the nuclens magno-cellularis, appears, and it
always retains its place between these two nuclei (fig. 26 B—EK).

After all, a portio interna of the restiform body may be recog-
nised in pigeons as well as in rabbits, and in this area are found
different divisions differently behaving towards the octavus-rootfibres,
and composed by root-fibres as well as by fibres of other origin,

b. The rooffibres in the systema dorsale nervi oclavi.

It has been demonstrated , that the ventral bundle was divided
in descending, ascending and transverse dorsal fibres. All those

fibres, but chiefly the latter ones have contributed to the formation
10%
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of the swrroundings of the parvo-cellular nuclens. Now from the
ventral bundle an important namber of fiores, takes a direct medial
course in order to reach the raphe. Degenerate fibres leaving the
(degenerate) surroundings of the parvo-cellular nuclens, and passing
throngh the bundle leaving the hilus of this nueleus, join the
degenerate transverse fibres, which also reach this bundle. All these
fibves reach the raphe at the place where the fasciculus longitudi-
nalis posterior is found, cross it, and continue their course in the
same contra-lateral bundle towards the Iilus of the contra-lateral
nucleus parvo-cellularis. Together they form thy very important systema
dorsale nervi octavi wherein many rootfibres, degenerating after the
removal of the labyrinth, are found.

1. An important number of degenerate fibres enter into the
contralateral dorsal system, and may be traced into the hilus of
the contra-lateral parvo-cellular nueclens. In distal regions there are
not vet found many degenerate fibres, but their number increases
rapidly in proximal sections (fig. 26 D, E). Here the contrast be-
tween the degenerated homo-lateral and contra-lateral nucleus is
marked. The lateral surroundings of the homo-lateral nuclens are
intensely degenerated , the hilus is so in a relative slight degree.
The hilus of the contralateral nuclens is intensely degenerated,
its surroundings are so only shghtly (fig. 26 1} E).

It is not only in this nucleus that degeneration is found. Here
however it is intense. Irom thence a few degenerate fibres spread
into the proximal part of the ., Acusticusfeld” and though their
number is small, they there take the same ascending and descen-
ding course as at the homolateral side.

In this way rootfibres not only reach the homo-lateral parvo-
cellular muelei, but a very important number of them, passing
through the dorsal systema reach this contralateral nnclens (fig. 26
D, E and hg. 27).

2% The here deseribed path however is not the only one follo-
wed by the rootfibres in the systema dorsale. During their course
towards the raphe many fibres leave the principal bundle. Fibres
enter into the formatio reticularis. There they first go ventrally,
gather dorsally from the facial nnclens and bend distally. But there
these fibres soon disappear. At the distal end of the oblongata they can-
not be distinguished with certainty among the small black granules,
which are found here spread over the whole section and such is
likewise the case in the spinal cord. It is impossible in pigeons
to draw a conelusion concerning the existence of dispersed degene-
rated fibres.
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3" Next to those fibres, other fibres leave the dorsal systema
to enter in both nueclei N. VI. In pigeons this nucleus, reaching
far ventrally, has a triangular shape and many fibres pass through
it in all directions. The homolateral nucleus receives degenerated
fibres from transverse dorsal fibres. In the contralateral nucleus
they chiefly enter through the fasciculus longitudinalis posterior.

On hoth sides however the degeneration found in the VI* nuclei
is only slight.

4'%. The greater number of the degenerate fibres of the systema
dorsale enter in both faseiculi longitudinales posteriores and in the
fasciculi praedorsales. They bend there in longitudinal direction going
proximally and distally.

a. 'The ascending longitudinal fibres of the fascieulus longitudi-
nalis posterior offer many interesting peeunliarities.

At the entrance of the octavusroots evidently the contra-lateral
f. I. p. is much more intensely degenerated than the homo-lateral
one. During its course next to the nuclens abducens fibres leave
it to prm'i{lﬂ this nucleus with a few fibres, but more fibres leave
it to gain the contra-lateral dorsal systema and the hilus of the
parvo-cellular nucleus.

Proximal to the nuclens N. VI the fasc. long. post. has lost its
degenerate longitudinal fibres, almost completely on both sides.

The proximo-dorsal shoots of the transverse dorsal fibres however,
have not vet ended in these levels here. From those both fasciculi
longitudinales posteriores soon receive new degenerate fibres.

At the distal end of the IV™ nucleus again both fasciculi have
degenerate fibres, obvious, though in small nnmber. They leave
fibres in those nuclei and again the number of degenerated fibres
is reduced, increasing at the distal end of the 11" nucleuns.

In all these nuclei there exists a slight degeneration. On the other
hand the intermedullary root-fibres of these nuclei are covered with
large black granules. T am convinced that many of those globules
are situated in lymph-vessels and that they do not correspond with
degenerate nerve-fibres, but 1 also believe that others represent
degenerate fibres; as well as T am convinced, that in both fasc.
longitudinales posteriores, true degenerated fibres enter and leave
them again, beecause horizontal and sagittal sections demonstrate the
black globules, ranged in longitudinal rows, which may only be
interpreted as representants of degenerate fibres,

In the preceeding paragraph 1 have discussed the difficulties,
which Marcni-method offers in pigeons.

It 15 impossible to interprete the true significance of all the
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black globules, spread everywhere in the medulla oblongata, in
all sections made through it. 1 believe that many of those black
globules correspond with degenerate root-fibres situated in the dor-
sal part of the formatio reticularis and reaching in their course the
fase. long. post.

But I also believe, that a large part of them do not cor-
respond to such fibres, but are transferred products of myelin-
degeneration.

Therefore 1 only accept the slight but evident degeneration in
both fascieuli longitudinales posteriores and 1 do not draw any con-
clusion as to the manner in which the fibres of the formatio reti-
cularis enter into both. ;

I am unable to decide whether any degenerate root-fibres may
reach the lateral part of the tegmentum, and as I have made no
injuries in the central systems of pigeons 1 cannot give an opinion
concerning this question.

4. The descending rootfibres. More interesting however are the
degenerate fibres, descending in the fasciculus longitudinalis posticus
and in the fasciculus praedorsalis,

They are found on both sides and, as has been deseribed be-
fore, at the entrance of the roots, they are more numerous in the
contralateral bundle. Followed in distal direction their number, howe-
ver, rapidly diminishes. Therefore the number of degenerate fibres in
the homolateral bundle soon prevails above that in the contra-lateral.
This is the case at the proximal end of the nucleus of the X'™.

At the distal end of the medulla oblongata, as a distinet diffe-
rentiation between the fasciculus longitudinalis and fascieulus prae-
dorsalis no longer exists and as together thev are forming the area
along the raphe, ventrally from the nuclens of the XII'"" nerve,
this area contains a notable number of degenerate fibres at the
operated side. In the contralateral area there are only a few.

Through this area the descending rootfibres may be continued
in the funiculus anterior of the spinal cord. There they are situ-
ated along the fissura anterior and along the commissura anterior,
at the operated side. They gradually enter in the antero-lateral
part of the grey horn. Without doubt they provide in this manner
the homolateral eervical horn and the grey matter in the cervieal
mtumescentia. As to tracing them farther in the thoracical medulla,
I dare not confirm their reaching it.

Moreover I am not sure that in the other funiculi of the cervieal
cord the presence of degenerate fibres, after removal of the labyrinth
may be denied.

J—
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At the operated side, there are found at the peripherical margo
of the lateral funiculus and along the exit of the anterior rootlets,
without doubt more black globules than in other parts of the
medullated parts of the medulla, but here again Marchi-method
has reached its limits,

The only part, where degenerate fibres are found to a degree
important enough to be admitted as consequence of the operation,
is the anterior funiculus, though it is remarkable that in the lateral
part of the formatio reticularis of the medulla oblongata and along
the exit of the rootlets there always are found a few degenerate
nervefibres.

5. Returning now to the most proximal root-fibres of the dovsal
system, 1 have already demonstrated, that they were not distinetly
separated from the ascending rootfibres embracing the nucleus
magnocellularis.

From the medial fibres found there, transverse fibres, passing
throngh the surroundings of the proximal top of the nucleus par-
vocellularis or ventrally from it, contribute to the dorsal systema.

From the lateral fibres — the ending of which among the cells
in the walls of the IV'™ ventricle, or in the most proximal part
of the angular nucleus, or continuing their course in the nucleus
pedunculi cerrebelli or even in the cortex cerebelli has been
described — again transverse fibres go to the dorsal systema.

From these proximal dorsal fibres the greater number gain the
fase. long. posterior and they have found their deseription as ascen-
ding fibres therein.

In this way rootfibres form an important dorsal system, providing
by means of the fasciculus longitudinalis posterior, both parvo-
cellular nuelei, in a slighter degree the nuclens of the VI'™ nerve
and the nuelel of the proximal eye-nuclei, whilst by means of the
fasciculus praedorsalis a rather considerable number of them enter
into the homolateral funiculus anterior of the cervical cord, going
through this to the antero-lateral part of the horn.

c. Comparison between the central octavus-roolfibres in pigeons
and in rabbifs.

If a comparison of the central octavus-system in mammalia and
in birds may be attempted, it is evident, that this attempt has no
other value, than as a more or less fortunate endeavour to homo-
logize the different fasciculi and nuclei, which together are forming
this part of the central system.
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Now in the first place, we must observe, that in pigeons — as
likewise in other birds — there is not found any system, that may
be compared with the ventral octavus-system in rabbits.

I cannot ascertain the existence of fibres forming a corpus trape-
zoldes, neither can I find a nuclens olivaris superior, nor a nucleus
para-olivaris, nor a nuclens trapezoides as differentiated nuclei.
Moreover, there exists no trace of a ventral-trunk of the rootfibres
of the N. octavus.

Therefore: pigeons kave no systema ventrale of the Nervus octavus.

In accordance with this view, it might be supposed, that any-
thing like the ventral nucleus N. octavi, from which the greater
part of the corpus trapezoides originates, would not vet be diffe-
rentiated, or would be missing completely. This opimion is supported
by the situation of the angular nuclens, by its relation to the
dorsal root, by its place relative to the magnocellular nueleus and
to the cortex cerebelli, all these being identical to the relations
of the tuberculum acusticum in rabbits.

The dorsal root enters in it at its ventral border with the
greater number of its fibres, and eontinuates in a bundle found
dorso-laterally from it. The distal portion of the ventral root also
gives fibres to it. But the ventral root, perforating the fibres of
the pedunculus cerchelli far dorsalward from the spinal root of
the V" nerve, may not be compared with the complete ventral
root in rabbits. In rabbits the dorsal fibres of this root perforate
the area ovalis of the corp. restiforme far dorsalward from the
V™ nerve. At least in distal regions. And here again is an argu-

ment  defending the view, that for the distal and ventral portions .

of the octavus-roots are much reduced in pigeons.

This however is no impediment for the existing rootfibres to
take a course completely comparable, with that followed in rabbits.

In pigeons the rootfibres found in the ventral bundle, divide,
into three parts: « descending rootfibres, 4 ascending rootfibres and ¢
transyerse fibres going straight to the nucleus parvocellularis (the
ventral bundle sensu strictiori). The same is found in rabbits. Many
of the descending as well as of the ascending rootfibres remain among
the cells situated in the medio-ventral and central avea of the portio
interna pedunculi eerebellr.

These fibres are completely comparable with the descending root-
fibres remaining among the cells of the nucleus griseus rami des-
cendentis, or with the ascending rootfibres remaining among the
cells of the aequivalent nuclens Brcnrerew found in rabbits.

Other descending fibres situated more medially in the portio

S i L
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interna, send transverse fibres to the VI nuclens, and going more
distally even into the X" nuclens. More proximally those transverse
fibres either originate from the ventral bundle or from the ascen-
ding fibres and may be traced to the nucleus parvocellularis. To
this nuecleus also a portion of the dorsal rootfibres (the dorsal bundle)
may be traced.

All these fibres follow the same course, which has been deseribed
in rabbits, and it is evident, that the parvocellular nucleus n
pigeons has the same relation to these rootfibres, as in rabbits the
nucleus dorsalis N. VIIL has.

In this nucleus the dorsal and ventral bundle meet in a similar
way as the systema latero-dorsale and the medial-roottrunk in rab-
bits are doing in the dorsal nuclens. Only in pigeons its distal end
is reduced, but its proximal end again is provided for by transverse
fibres of the ascending root, as n rablits the proximal end of the
dorsal nueleus is.

And if in pigeons the mnucleus parve-cellularis really represent
the dorsal octavus nuclens, if the angular nucleus represent the
tuberculum acusticum with the not vet differentiated ventral octa-
vus-nuclens, if the eells in the medio-ventral and central area of
the portio interna may be homologised with those in the nucleus
griseus rami descendentis (in distal regions) or with those in the
nucleus Brewrerew (in proximal regions), then only one nucleus,
the nucleus magnocellularis, remains to be homologized with the
nucleus of Derrers. :

This magnocellular nuclens is situated in the dorsal edge of the
portio interna, between the angular and parvo-cellular nuelei, it
contains very large cells and after removal of the lubyrinth, dege-
nerate rootfibres, though distributed every where in the neighbour-
hood, may pass through 1t, but do not remain in it, as they do
in the nuclei parvocellulares or angularis. Therefore its position,
its structure, its relation to the rootfibres are all pleading in favour
of the meaning, that this nucleus may represent, what in rabbits
is called the nucleus of Durrrps.

Until now, there has been no great difficulty in comparing the
roots and nuclei of the pigeon and the rabbit.

Pigeons have no ventral system, consequently no intermedial
system is found, but a dorsal system they have.

In pigeons the ventral and distal portion are reduced, but the
dorsal systema is considerably developed and is built in a similar
manner as in rabbits.

Yet a very remarkable difference does exist.
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From the nucleus parvocellularis a great number of fibres are
issuing. They leave its hilus and enter in the important systema
dorsale. After removal of the labyrinth these fibres degenerate
contra-laterally and in that case the contro-lateral nucleus, especially
its hilus, 15 degenerated nearly as intensely as the lateral surroun-
dings of the homolateral nuclens.

Pigeons therefore, having no ventral octavus-system, receive by
means of the systema dorsale nervi octavi rooffibres to both nuelei
parvocellnlares.

Llack nuclens parvocellularis, a very tmporfant anuclews of lhe
PILE" werves veceive a bilateral innervafion of roolfibres from
the u. oclavws.

The rabbit has not such a bilateral distribution of rootfibres
towards the dorsal nucleus or towards any other of the octavus-nuclei.

After one-sided removal of the labyrinth in rabbits also fibres are
found passing throngh the dorsal part of the raphe, but they only
reach the nuclens of the VI™ nerve. !

The important bundle of root-fibres to the contralateral nucleus
parvocellularis however is proper to pigeons. In rabbits it is mis-
sing. And this is a faet of physiological interest.

Now the dorsal svstem is not exclusively formed by this bundle.
A great many transverse dorsal fibres enter from the portio interna,
and - increase the quantity of rootfibres in the dorsal systema.

These fibres offer again many points of comparison with those
in rahhits.

Rootfibres in both animals are going to the homolateral nueleus
of the VI*, in both fase. longitudinales posteriores, and to the
contra-lateral VI'" nerve.

In pigeons however the direct innervation of the homolateral
VI* nucleus is a slight one, and the innervation of the contra-lateral
VI" nuelens through the fasciculus long. posterior is also slight,
as the greater number of rootfibres, found here in the contra-
lateral fascienlus longitudinalis posterior, retives towards the contra-
lateral nuclens parvo-cellularis.

In this way, only a few rootfibres enter in both VI™ nueclei.

At different levels however rootfibres enter again in both fascicuh
longitudinales posteriores, going to both nuclei of the TV*" and of
the II1" mnerve. Only a few fibres are reaching those nuclei.
Therefore in pigeons all motor nuclei of the eve on both sides are
only to a slight degree provided with octavus-rootfibres.

In rabbits there is a notable quantitative difference as regards
the innervation of the motor nuclei of the eye. As described there,
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both nuclei of the VI™ nerve are provided with a great many
rootfibres. There also the intensity of the innervation is nearly the
same on both sides.

But besides the less important innervation of the IV®™ homolateral
nuclens through the fascienlus longitudinal posterior, there exists
the important homolateral ascendant Derters tract, carrying rootfibres
to the IV™ and I1I* nuelei.

Therefore in rabbits 1s found an intense innervation of both
nuclet N. VI, and a preponderant homolateral innervation of the
IV nuclens and the distal end of the ITI'™ nucleus.

This again is a difference of physiological interest. In pigeons
rootfibres .of the VIII'™ nerve, go to all motor eve-nuclei. They are
few in number, bilateral in their paths, and nearly equal in number
on both sides.

In rabbits rootfibres of the VIII™ nerve also supply them. Many
of them provide both VI'™ nuclei, but the homolateral IV™" and
1™ nuclei are supplied by a much larger number of them than
the contralateral.

Az to the deseendent rootfibres, the difference is less considerable.
In rabbits as in pigeons there are found prepondering rootfibres
i the homolateral faseiculus anterior of the cord, and in both 1t
15 doubtful whether there are found rootfibres in the descending
tract of Dwrrers in the lateral column.

Their path has been exactly described. The chief results there-
fore of the investigation of the rootfibres in pigeons are.

Prgeons have no vewlral systema N. octavi. Their dorsal systema
w very tmportanl. The angular, the parvocellular and the wagno-
cellnlar nuelei are interealated in i as the twbercwlune weusticun , the
dorsal nuclews N. VIIT and the nuclews of DEITERS ave in mammalia.

The former fwo receive lhe endings of rooflfibres. Not the magno-
cellular nucleus.

Lhrough the dorsal system the roolfilres of one N. octavus provide
both nuelei parvo-cellulares.

Through the dorsal system the molor eye-nwelel receive a bilateral,
symmelrical, but a very slight innervation of octavis-roof filires.

Through the dorsal system the howmolateral wmolor horn of the
spunal cord — af least in ils cervical part -— receives a wol wn-
tmportant inrervation of root-fibres.
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Chapter IV,

The mfluence exerted upon mmilily by the N. octavus
in rabbits and i pigeons with regard to the
central distribution of this nerve.

After the minute deseription of the anatomical details of the
octavus-systems, given in the preceeding chapters, an endeavour
may now be made to bring the central distribution of this nerve
in connexion with the physiological facts found after its section.
Especially the motor disturbances following its section on one side
may now he proved to have a relative simple genesis.

The intact eighth nerve provides, as is generally admitted, the
integrity of two functions.

The first of these, a true sensory function, is the function of
hearing.

The other one, more diffienlt to define, has been called by a
happy conception of Ewarp, the tonic function of this nerve.

As regards hearing, there are strong arguments to postulate,
that fibres of the octavus-systems, conducting centralward the im-
pulses received by the irritation of ciliated cells in Corri’s organ,
after having been interrupted many times f.i. in the ganglion of
the corpns guadrigeminum posticnm and of the corpus geniculatum
mediale reach the temporal part of the cortex ccrrhﬁ;

In that area of the cortex the perception of sound should be
localisated.

In regard of the tonic funection of the N. octavus, it has been
the purpose of this monography to study the fibres of the octavus-
systems in their central course to the motor nuclei in the mesen-
cephalon, the medulla oblongata and the spinal cord.




THE CENTRAL COURSE OF THE NERVUS OCTAVUS. 157

In their psychological aspect however a striking difference does
appear between these two functions.

Consciousness directly teaches us, that we hear. Evervone knows
what is meant, when hearing is spoken of. The | perception of sound”
is an expression with a definite meaning for everyone.

On the contrary consciousness teaches us nothing about a tonie
octavus-function.

Nobody knows what is meant, when a perception of equilibra-
tion is spoken of.

This idea is a result from the penetrating researches of the phy-
siologists.

Nobody knows the precise limits of the meaning of expressions,
such as pereeption of equilibrium™ and |, dizziness” are and as
consciousness does not give us an immediate perception of the tonic
funetion, it cannot be otherwise.

It is necessary to retain in mind, this simple though important
and even fundamental psychological difference, which is too often
forgotten.

For instance, often a question was laid before me, that demon-
strates better than anything else the confusion around this matter.

If it is heyvond doubt — so was asked — that the alterations
produced in Corri's cells by sound-waves, find their way to the
temporal lobe of the cortex cerebri and consequently perception of
hearing is localisated in this defined area of the cortex — in which
part of the brain may then be localised the perception of equilibration.

Such a question should not be asked.

Wether a sharp difference between the functions of the cochlear
and the vestibular nerve may be admitted or not, never a sensory
function as the perception of sound — our hearing — is, ought
to be compared, with the influence upon the motility exerted by
the eighth nerve, even if there existed a conscious sensation of this
sensu-motor or tonic octavus-funetion.

A similar opinion was held by one of the first investigators in
this matter, by Frovrews. This author, after describing the two
nerves by which the nervus octavus is composed, and having postu-
lated that the cochlear-nerve acts as a sensory nerve, preparing the
function of hearing, speaks of the vestibular-nerve. He says: ,l'autre
nerf, le nerf des cananx-sémicirculaives, #’est pas wn nerf de sens ;
il est doué¢ de la faculté singulitre d’agir sur la direction des
mouvements.”

Gowrz also refers, in his sagacious deductions and experiments
on the functions of the labyrinth, to the fundamental fact, that
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in frogs, the specific disturbances of the equilibrium found after
removal of the labyrinth, are not at all influenced by the removil
of the prosencephalon.

The later minute experiments of Ewarp upon dogs, teaching that
the motor disturbances following the removal of the labyrinth, are
compensated and corrected to a certain degree by the motor area
of the cortex cerebri, are not in the least in contradiction with
the here expressed opinion 1).

All these authors are disposed to defend the view that the
influence exerted upon motility by the N. octavus is merely an
automatic function, plaving beneath the cortex cerebri, without any
direct participation of the cortex to ifs genesis and my anatomical
researches also support this opinion.

Nevertheless it may be argued , that the octavo-motor innervations
like all other sensu-motor innervations, though localisated in subcor-
tical centres, may come to a vague perception,

I do not denyv a prior1 the possibility of the perception of
inmervalions. There may be alleged many faets in favour of the
., Innervations-Gefiihle” as they were called in german litterature,
or of the . somato-psychic perceptions” as Wernicke has called
these perceptions in his eminent treatise on psycho-physics.

But even in that case no direct comparison is allowed between
those complicited and hittle-known sensations, with the true sensory
perceptions (the ,allopsychic” perceptions of WerNICKE) as hearing,
seeing, ete. are.

Yves Derace has demonstrated in a most proving way, that
our orientation into space, depends not upon the altering periferical
irritations in the labyrinth, but upon the altering tonicity in the
muscles of the eves and of the trunk.

These muscles are under permanent regulating control of optic
and kinaesthetic impulses, as well as under the control of laby-
rinthie unpulses.

But here we also meet with automatic control of equilibration.

In my country, at fairs or other popular amusements, there is often
found a room with moveable walls, which may be turned round.

Benches are placed upon the unmoveable floor, wherein people
take place. As soon as the turning of the walls begins, as the

"} These experiments may perhaps be a clue to the understanding of an inconstant
result found sometimes, long after the removal of one labyrinth in young born rabbits.
I stated once a total atrephy within the crossed motor area of the cortex, with
a rather intense atrophy of the anterior pyramis-tract of that side, nearly a year after
the operation. Less intensive atrophy of it was also seen.
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attic displaces, 1t is very curious to see how people are thrown
topsy turvy — though the floor does not move — and how their
equilibration is disturbed, now that unusual optico-motor impul-
ses are giving unusual irritation to the muscles of the eves and trunk.

Optic impulses, when moving, greatly influence the movements
of the eves and the trunk.

Not only labyrinthic, but also optic and kinaesthetic afferent
impulses are excercising a permanent control upon those movements
in order to fulfil the purpose of maintaining the equilibrium. But
this coordinate action is an automatic one.

There are no arguments to accept, that it is produced by an
organon perceiving equilibrium and, after perception, corvecting con-
sciously the perceived faults in aequilibration.

The customary position of our body being regulated in the same
way, by the same sensu-motor antomatic innervations, there remains
a large problem for anatomical investigations to elucidate the paths,
by which the impulses parting from the periferical endings are
directly and indireetly conducted towards defined motor nuclei.

As far as our knowledge goes till now, they do not pass through
the cortex. Their being subcortieal paths can be proved.

But if — as may be probable — the cortex should perceive the
subcortical innervations, taking place in that extensive complex of
tracts and centres, such a perception should be sought i the
psycho-motor area of the cortex.

Not only Ewarp’s experiments point to this view.

There may exist a pereeption of the sunmary of all oetavo-motor,
optico-motor and kinaesthetic innervations, balancing each other and
maintaining a resultant motor-innervation as a very vague sensation,
not clear enough to speak to consciousness as the common sensory
perception does.

Every sudden and important change in the whole of these sub-
cortical innervations must necessarily cause disorders in the customary
resultant motion or position, but on the other hand they may be
the cause of a more or less intense perceived desorientation of these
somato-psvehic functions. The expression, we are accustomed to use
m order to indicate every somato-psychical desorientation of this
kind, is ,,dizziness” or ,vertigo”.

Therefore the vertigo is not the origin of motor disturbances,
but every sensu-motor disorder of this kind may awake the somato-
psyehical desorientation, called vertigo.

All these questions however; whether there exists a perception
of equilibrium? how that perception is altered? what vertigo may
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be? are all merely psyehological questions, and they are treated
here to a certain degree conform whith the hypothesis defended
by James, Laxer a. o in regard to the origin of psychical emotions
i general. :

But their elucidation may win nothing by treating here quite
another question, which is often mixed up with them, but that in
reality only regards the modus of stimulation of the periferical
endings of the N. octavus.

Many sagacious reasonings have been used in trying to analyze
the modus of stimulation of the cells found in the maeculae and
at the cristae ampullarum, since Gourz has called attention to the
position of the semicircular channels and to the possibility that
changes in the pression of the endolvmph may aet as a stimulus.
Rotation-experiments initiated long ago by Purkmue, repeated
by Brever, Crum-Brows, Macu a. o., extended by Yves DErace,
Kreion a. 0. have worked ont the ingenious presumptions of Gourz
to a serions hypothesis. But rotation-experiments are experiments
suited to study an irritation of the here analysed funection. Inte-
resting as they may be, they neither have a direct relation with
the loss of function of the endings of the N. octavus as it is produced
by the removal of the labyrinth, nor are they very well suited to
study the perception of equilibration or the origin of vertigo.

They may teach that irritation of the end-organs alters their motor
innervation in a distinet way, and what is of far more importance,
they may prove the existence of mechanical stimuli adaequate to
the eiliated cells in the vestibulum of another origin than sound-waves.

For instance, nobody may doubt that the loss of otoliths in lower
animals (Verwony, Loks a. 0.) may produce distinet motor disorders,
comparable with those after removal of the labyrinth. Rotation now
may perhaps prove that a dislocation of otoliths in a definite
direction is the ecause to irritation of distinet octavo-motor inner-
vations, and even rotation-experiments may defend the existence of
a definite divection of sliding of the otoliths in the maculae saceuli
et utriculi. In that ease 1 willingly aceept, that the motion of the
otoliths in the supposed definite direction is a stimulus adaequate
to the cells in the maculae. But 1 only see in this modus of
stimulation, the beginning of impulses given to octavus-fibres and
conducted by them to the centre. Motor innervations are following
these impulses. They are the cause of motor disorders, but there
is not a single argument compelling us to aceept, the changes in
motion, seen in such cases, to be a consequence of altered perception.

In the same way the rvesults of rotation-experiments may be
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used to argue that variations either in the motion or in the pres-
sion of the endolymph may be stimuli adaequate to the ciliated
cells upon the eristae ampullarum. Here again motor innervations
may follow these stimuli after their being changed in nerve-impulses,
conducted by octavos-fibres. Here again no single argument is
delivered to prove that the changes in motility following them ,
should be produced consequent to an altered perception. For my
purpose, that does not regard the modus of stimulation within the
labyrinth adaequate to the there found nerve-endings, rotation-
experiments are lying beyond the limits of my researches.

The adaequate stimuli cause the afferent 1mpulses. These are
given to octavus-fibres and bound to their central course,

Therefore the study of the central distribution of the N. octavus
touches the questions mentioned above, but it remains within its
own limits.

Now this study offers, as 1 have tried fo demonstrate, no facts
arguing a distinet separation in the way followed by the tweo
octavus-roots.

On the contrary my researches in rabbits teach, that each of

them, the cochlear as well as the vestibular root, after having entered
the medulla, divides in three trunks of rootfibres (pag. 53—57).

The dorsal trunk (the stratum latero-dorsale C. R.) though com-
posed for far the larger part, of dorsal rootfibres, receives a
considerable number of ventral or vestibular-fibres. (The ramus
intermedius N. oetavi). The medial trunk, though composed nearly
totally of ventral rootfibres, receives a few fibres from the dorsal
root or cochlear-fibres. Both roots participate nearly equally to
the ventral trunk (the corpus trapezoides).

From these trunks originate the rootfibres in the three important
octavus-systems, and rootfibres together with fibres of secundary
systems are constituating the dorsal , intermediary and ventral systems
of the N. octavus.

After rootsection, the roots and the trunks of root-fibres, atrophy
totally. Not so the systemata. They only partly — as far as root-
fibres are contained therein — degenerate and their atrophy never
15 a total one (page 59 and G67).

With the roots and trunks however a great many of small cells
atrophy or rather disappear.

They are found along the dorsal trunk (in the nucleus proprius
of the dorsal root. in the disto-ventral portion and round the
ventral oectavus-nueleus, in  the stratum latero-dorsale, in  the

liﬂﬂp ]aycrs of the tuberculum and in the lateral part of the dorsal
Verhand, der Kon. Akad. v. Wetensch, (Tweede Sectie.) DI XIV. 11
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octavus-nucleus) along the medial trunk (in the nuelens proprius of
the medial trunk) along its continuations, the descending and ascen-
ding roots (in the nucleus griseus rami descendentis, in the nucleus
Becurerew, in the dorsal nucleus of the n. octavus) and along
the beginning of the ventral trunk (in the olivary bodies).

These cells may be regarded as intercalated cells, making con-
neetion between primary rootfibres and greater cells from which
secundary systems originate, helped sometimes for this purpose by
divect collaterals of rootfibres.

For instance both nuclei of the N. abducentes are certainly inner-
vated by direct collaterals of rootfibres of the descending root, the
homolateral facial nuecleus receives divectly rootfibres of Hrnp's
itermediary system. A few rootfibres innervate directly the proxi-
mal motor nuelei of the eye, by means of ascending rootfibres in
the fasciculus longitudinalis posterior,

The larger cells in the tuberculnm acusticum and in the dorso-
proximal portion of the ventral nucleus, not disappearing after root-
atrophy and in that case undergoing only slight atrophical changes
after rootatrophy, receive root-collaterals but mostly are conneeted
to the root-fibres by means of intercalate cells.

The gigantic cells in the nucleus of Dreirers, not or nearly not
altering after root-atrophy, do not receive any direct collaterals of
the roots. Their connections with rootfibres are only made by means
of numerous cells found in the corpus juxtarestiforme (nucleus
oriseus rami descendentis, nucleus Brewrerew) and in the dorsal
octavus-nucleus, surrounding the nuclens of Derrers on all sides.

These cells are forming links between rootfibres and the very
important octavo-motor secundary systems, issued from the cells
of Duitees.

They are two important tracts. The one, the aseending Durregs tract,
connects those cells to the nucleus of the trochlear nerve and the
distal part of the joculomotor nerve. The other, the descending
Derrers  tract, connects them, to the nucler of the VI'™, VII*™,
XM XI'™, nerves, to the nuclei in the formatio reticularis late-

. ralis of the oblongata and through the lateral column with the

motor horn of the eervieal cord. It may even be pursued, though
much reduced , towards the sacral portion of the covd (page 119—125).
These secundary systems are chiefly homolateral tracts. A few of
their fibres only enter in the homonymonus contralateral tracts. They
are accompanied by a few primary rootfibres.
In this way the first and most 1mportant octavo-motor system
is constituted.
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But it is not the sole octavo-motor system.

From Derrers cells, from the large cells of the tuberculum
acusticam and from the ventral nucleus new secundary systems issue.
They all cross the raphe, he it either as transverse dorsal fibires,
| or as Moxakow’s fibres, or as Herp's intermediary fibres.

Before doing so, however, they send ascending fibres in the
fasciculus longitudinalis posterior providing the nucleus of the N.
abducens and the proximal motor eve-nuclei. They send also des-
cending fibres to the nuclens of the XIT" nerve, and through the
fasciculus praedorsalis, the anterior eolummn and the anterior commissure
towards the cervical part of the motor horn of the spinal cord,
and though muech reduced in number even to the thoracic and
Inmbo-sacral part of it. Moreover transverse dorsal fibres inner-
vate the contra-lateral nuclens of the n. abdueens to a considerable
degree.

In this way new homolateral tracts, though they have a slight
representation in the homonyme tracts of the opposite side, originate.
They chiefly are composed of secundary fibres accompanied by a
few rootfibres, in the beginning of their course. They may be
considered as another homolateral octavo-motor system, not quite
so important as the tract of Derrers but still considerable enough
fo be mentioned.

There are however still other octavo-motor systems, perhaps of
greater complexity.

We have seen a small quantity of vootfibres and of secundary
fibres reach the homolateral ventral spinal cerebellar ascending tract
(Gower’s antero-lateral tract) and seeking on this way, in the path
followed by ascending spinal fibres, the homolateral as well as the
hetero-lateral medial nuclei tecti. Moreover some rootfibres pene-
trating through Brcwrerew's nuelens directly enter into those nuclei.

Now, as van Genvcares, controlling researches of Russenn,
Tnomas, Prosst has proved '), from the medial nuclei tecti, a tract

") T gan completely affirm van Genvcntes's statement, that after the medial trans-
verse section of the cerebellum on both sides a tract degenerates, at first ascending along
its internal I.HJII'I.:lL:r; then bending round the peduncolus superior, redescending lateraly
from it, between the spino-cerebellar ascending ventral tract and bracchivm conjunctivom
pedunculi superioris to seek its place between arca ovalis C. K. and the spinal root of
the fifth nerve. It sends endings, methinks, among the nuclens Becurerew , DeiTers and
nuclens grizens r. descendentis, and a few fibres (vax Gemvcutes's bifureation) may
find their way in the descending tract of Deitens; whereas other fibres still dezcend
towards the nuclens of Burpacn.

T believe the here described tract to be a constituent of the cungmnial svetem of
kinaesthetic nature, rather than of octavo-motor nature, and I therefore mean the

experiments upon this bundle to be beyound the limits of these researches.
11*
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descends in the lateral fillet, medial from the ventral spino-cere-
bellar ascending tract, to the lateral part of the corpus juxta-
restiforme , and having endings between the cells found there.

Here is another sensu-motor way, not so very important in regard
to octavus-impulses, but very important in regard to the congenial
kinaesthetic impulses, relying fibres from the two medial nuclei
tecti with the corpus juxta-restiforme and the nuecleus of Derrers.

And at the same time we have seen a small quantity of fibres
mostly seeundary, descend homolaterally into another known way
towards the horn of the spinal cord, in the so called rubro-spinal
tract. Here is another sensu-motor way, not very important, I
think, n regard to octavus-impulses, but touching to systems
issued from the red nueclens, whose relation to optic impulses is
probable, but as vet, insufficiently known.

Resulting from the details given in the second chapter, there
are demonstrated n rabbits important, mostly secundary, but to
a slight degree primary systems, forming connecting links between
the end-organs of the N. octavus and different homolateral motor
nuelei. The most important of them are the two fivst mentioned systems.

They connect the labyrinth-nerves to both nuclei of the N. abdu-
cens (ramus descendens N. octavi, fascieulus longitudinalis posterior
and transverse rootfibres), to the homolateral trochlear-nueleus and
the distal oculomotor-nucleus (tractus Derrers ascendens, fascieulus
longitudinalis posterior), to the homolateral motor nuclei in the
medulla oblongata, to the cervical motor horn of the medulla spinalis
and even to the thoraco-lumbal part of it (tractus Derrers descen-
dens, faseiculus praedorsalis and tractus rubro-spinalis),

In this way it may be understood, why after one-sided removal
of the labyrinth or after rootsection, in rabbits motor disorders of
the eves appear, different on both eyes.

The homolateral eye misses the usual innervations of the N.
abducens, N. trochlearis and a part of the N. oculomotorius. If
this loss he complete, a foreed position is seen towards the inner
canthus and downward, if incomplete, jerks of nystagmus tend to
produce this forced position. The influence of the remaiming 1n-
pulses upon the proximal motor eve-nuclei is sufficient to explain
thiz position.

The contralateral eye only misses the usual innervation of its N.
abducens. Under the influence of thé remaining impulses it is turned
laterally or dorsalward (pag. 19).

And i the same way it may be understood, why rabbits having
lost a preponderant innervation of the cervical motor spinal cord,
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show the peculiar position of neck and head towards the operated
side under the influence of the remaining contra-lateral impulses
and are atonie at the homo-lateral, especially at the fore-leg.

The anatomy of the octavus-nerve may be fit to explain (p. 27)
the facts, that physiologists have taught us to be consequent to its
loss on one side, as regards the motor functions of the nerve.

Atony in all the homolateral museles of head, neck and shoulder,
together with an incomplete relaxation of eye-muscles, differing on
both sides, may be safficient to explain the forced position of head,
neck and eyes towards the lost impulses. The correction of these
forced attitudes, following immediately on the removal of the second
labyrinth, their being replaced by a general atony in all muscles,
is in perfect acecordance with the here adopted anatomical views (p. 37).

All disorders of motility however are produced without any inter-
ference of a conscious sensation of equilibrinm.

Anatomically spoken, they are produced in subcortical systems.

Physiologically spoken, they are automatic motions.

Moreover the anatomy teaches us, that rootfibres of both roots
may contribute to the different octavo-mofor subcortical systems,

Another important oectavus-system however exists, the details of
which are deseribed in the second chapter, equally composed of
different fibres and centra.

The greater part of all fibres composing it crosses the raphe before
taking an ascending course.

From those the most interesting are Moxakow’s fibres.  Tssued
from the dorsal system, and without any doubt being axons from
the large cells in the tuberculum acusticum, they veach, through
the dorsal layer of the crossed oliva superior, the medial bundle
of the internal and lateral fillet. Before crossing the raphe they
send descending fibres (collaterals) in the fasciculus praedorsalis of
the octavo-motor system,

In the lateral fillet they meet with fibres of different origin, but
taking all a part of their way in the ventral or in the intermedi-
ary octavus-systen.

A few of them are rootfibres, more are originating in the crossed ven-
tral octavus-nucleus, still more in the crossed oliva superior and nuelens
para-olivaris. A great many of them issue from the homolateral nucleus
trapezoides and from the homolateral nneleus ventralis lemmnisci.

All together they participate to the very complicated tract, which
is called the lateral fillet. The greatest number of them is medul-
lated at birth (root-fibres, Herp's fibres, the lavers « and 4 in the
corpus trapezoides, and a part of Moxakow’s fibres), others have
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not vet myelin at that time (the stratum ¢ of the corpus trape-
zoldes, a large part of MoNakow's fibres).

The ventral spino-cevebellar ascending tract only for a short time
18 a constituent of the lateral fillet, as it soon takes its distal way
to the nueler teeti, and the descending hook-like bundle, descending
from the nuclei tecti towards the corpus restiforme, also soon leaves it.

But the remainder of its fibres are going proximally, towards
the nucleus corporis quadragemini posterioris, to the corpus geni-
culatum mediale and to the sub-thalamic region.

Whatever now may be the function, probable a very complica-
ted sensu-motor funetion of the corpus quadrigeminum posterius
15 unknown. So much is sure, that its ablation never causes the
forced atfitude of eves, head and neck, characterising the rootsec-
tion of the octavus, the ablation of the tuberculum acusticum, the
lesion of the Drrrers-nucleus, shortly all operations in the region
of the corpus juxta-restiforme. Nevertheless its ablation produces
contralateral motor symptoms, different from those after rootsection,
probable bound to proper afferent fibres

On the other hand it is stated, that in the corpus geniculatum
mediale is the origin of direct centripetal fibres to the temporal
cortex cerebri, where hearing is localisated, and therefore it is
evident, that among the fibres in the lateral fillet must be sought
those, whose function is to conduet true sensory or acustic impul-
ses to the cortex.

As we have seen, this fillet system is chiefly a contra-lateral system.

It however has a homo-lateral representation. After lesions in the
dorsal or ventral octavus-system its degenerations prevail contra-
laterally, but are not missing homolaterally. The contrary was the
case in the octavo-motor system. Degenerations in it were prevailing
homolaterally but were not missing contra-laterally.

Therefore, we may speak of a differentiation within the central
svstem between the chiefly homolateral octavo-motor system and the
chiefly contra-lateral sensory octavus-system.

But it must be kept in mind, that this differentiation is not at
all a sharp one. Both systems are originating from the dorsal, the
intermediary and the ventral ocetavus-systems, and as we have seen,
in describing details, often those octavo-motor and sensory-octavus
systems are provided by the same fibres.

For instance, Moxakow's fibres, true sensory-octavus fibres, send
fibres (collaterals) in the octavo-motor system through the fasciculus
praedorsalis, and on the contrary, from true octavo-motor tracts as
the ascending and descending Drrrers tracts are, transverse fibres
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(collaterals) issue taking their way through the raphe in Moxakow’s
system. In relation with the anatomical views here defended it
may be easily understood, that the removal of one cochlea needs
give only very slight motor disorders, and that these disorders are
necessarily of the same kind as those following the removal of one
labyrinth, but less intense and of shorter duration.

For, the dorsal root 1z the smaller one of the two roots of the
nervus octavus. The number of its fibres may be estimated to be
one fourth of that of the ventral root. Moreover the greater part
of the dorsal root fibres enters into the stratum latero-dorsale and
the octavo-motor systems receive a much smaller quantity of fibres
from this layer than from the medial trunk of the rootfibres.

No wonder that the motor symptoms following the one-sided
loss of the dorsal rootfibres are less intense and more apt to cor-
rection by the remainings of the octavo-motor system, than those
after the loss of the whole labyrinth on one side.

On the other hand the dorsal root prevails in the innervation
of the ventral octavus nucleus and of the tuberenlum acustieum
above the ventral root, and it henceforth is evident, that the loss
of fibres participating to the crossed octavus-system, may be intense
after cochlea-removal. Ventral rootfibres participating to this system
are however numerous enough to justify the presumption of their
influencing to a rather important degree upon this system, the
function of which was presumed to be the conduct of the perception
of sound. 1 do not see any contradiction between the here defended
views and the known faets.

From the contents of the vestibulum the macula sacculi has its
own nerve and this nerve issnes from the cochlear nerve. Henee
this fact does not argue in favour of a sharp functional difference
between the macula saceuli and the cochlea, and the macula saceuli
has great morphological relations with the macula vestibuli.

The morphological differences between the roots founded upon the
presence of thick or of small fibres found in them, are also relative.

It is easily assumed, that a differentiation of the static organ
into a cochlea and a vestibular organ, did never lead to a total
but only to a partial separation of two funetions, existing both in
the organ, from which the differentiation took place. Why should
animals having no cochlea or an incomplete developed one, not
perceive sounds?

Theoretically it offers no difficulties to assume, that the original
static organ did not lose all its existing contacts with the sensory
system, and that the new differentiated one, the cochlea, did retain

._\-\
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a rest of the existing contacts with the octavo-motor systems. The
static periferical organ having the appropiate nerve-endings to be

stimulated by mechanical blows brings a part of them — the
sound-waves — to perception, and a farther developement of this
perception was of great psyehological importance.

Most™ of these however — sound-waves as well as all changes
i endolymph or in otoliths — produce sensu-motor impulses, to

wich only a vague perception is associated. From these no farther

. psvehieal developement took place, but they gave rise to an auto-

matie motor funetion of high developement and of an enormons
importance for the animal.

In this way I am viewing the functions of the labyrinth related
to the central distribution of the N. octavus.

Now, as we have seen in the second chapter, in rabbits the
octavo-motor systems were chiefly homo-lateral, and their slight
contra-lateral representation was negleeted. The sensory octavus-
systems , negleeting their less numerous homo-lateral representation,
were chietly erossed systems.

The wnegleetion of the homolateral or erossed systems however
is no longer permitted in regard to the oetavus-systems in pigeons.
Their anatomical peculiarities, told in the third chapter were as
follows.

Firstly, the dorsal root was unimportant, perhaps in account
with the incomplete developed eochlea — the lagoena.

Secondly , and perhaps consequent to this, the tuberculum acus-
tteum and the ventral octavus-nucleus were not yet differentiated.
They were represented in pigeons by a relative important nuclens,
the nuclens angularis, where as the ventral and the intermediary
octavus-systems were totally or nearly totally absent.

Thirdly, the ventral root having an important radiation in the
oblongata , together with the dorsal root, provides with direct root-
fibres the octavus-nuclei — the so-called nuelei parvocellulares —
of both sides. From these nuclei representing the dorsal octavus-
nuelei an important systema dorsale nervi octavi issues, more con-
siderable than in rabbits. Through this dorsal system direct rootfibres
from one side reach as well the nueleus parvocellularis as the
corpus juxtarestiforme at the other side.

Fourthly, the nueleus magnocellularis, representing Drrrers nuclens,
and the ,, Aeusticusfeld” representing the arca of the radix deseendens
and ascendens, with its grey wasses (BecnrErew’s nucleus), are
without doubt similar organs, from which octavo-motor systems issue,
as they are in rabbits.
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In this way, in pigeons, one N. octavus influences upon the
octavo-motor systems of both_sides, though that influence 15 still
prevailing upon the homolateral system. Consequently there must
result a difference in their physiological behaviour after the loss of
one labyrinth, if compared to rabbits.

From this anatomical view however a part of the motor distur-
bances, in pigeons different from rabbits may be understood.

In rabbits the loss of one labyrinth immediately after the opera-
tions causes grave disturbances, forced attitudes of head, neck and
eyes to a maximal extensity and consequently rollings. Maximal
after the operation, those disorders undergo correction until a certain
amelioration is reached , nothing more. A part of the foreed attitudes
remains permamently.

In pigeons, the loss of one labyrinth, bas no immediate effect.
If it is sought for, atony may be found to prevail on the operated
side, but the non-operated side heing damaged by the operative
shock to a rather important degree, is not vet capable of muin-
taining a forced attitude. If correction occurs, it first is observed
at the less damaged side; and therefore at the third day, the
forced attitudes begin.

The influence of the intact N. octavus upon the octavo-motor
systems of both sides, though homolaterally prevailing, is important
enough to maintain automatically the usual position and to prevent
forced attitudes, sustained as it is by unaltered kinaesthetic and
opticomotor impulses, as long as the animal is quite at ease. It
does so, nonobstant the loss of one labyrinth.

But as soon as periferical stimuli (kinaesthetic, or optico-maotor,
or octavo-motor of the sound side) or central stimuli (volition, emotion)
act, suddenly the different amount of innervation at the two sides
becomes evident and suddenly the forced position of the head, not
at all differing of that seen in rabbits, appears.

In this way during the first days after the removal of one cochlea
g pigeon bears itself as if it were incompletely atonic on hoth
sides, though atony at the operated side prevails. Afterwards it
behaves at intervals, as if one side were atonic, but only in cases
when the different amount of innervation of the two sides is brought
forward by aungmentation of stimulation.

In pigeons, each N. octavus, sends a not very important number
of rootfibres towards all eve nuclei on both sides. They therefore
never show such a peenliar forced attitude of each eye as rabbits
do after the loss of one labyvrinth.

That pigeons with their long neck, having lost one labyrinth, do
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not roll like rabbits, but prefer, turning the head voluntary until
36G0% has been demonstrated long ago by Ewawnp.

As soon as both labyrinths are lost, the similarity of the motor
disorders in the two species of animals is striking again. All muscles
are atonic. To this in rabbits there is perhaps one exception difficult
to explain, as the motor V" nucleus stands unaltered among the
degenerate fibres of the octavus-system.

In fact however, the difference of the motor disorders following
the loss of one labyrinth, apparently so great between rabbits and
pigeons, 1s in accordance with the different anatomical distribution
of their nervi octavi.

There may arise many controversions upon the subject to what
extent in different apimals primary rootfibres are found in the
secundary systems. 1 do not believe these controversions to have
a fundamental value. The preponderance of the secundary systems
angments with the relative high development of the whole octavus-
system. They subentrate for the primary fibres. :

For instance in dogs, there are found less numerous primary
fibres between the secundary of the corpus trapezoides than in rab-
bits and if Vax Gewvenres be right, in guinea-pigs they should
be missed totally there.

I for myself believe, that even among animals of the same
species  the relation between rootfibres and secundary is different
too. In rabbits for instance, in the corpus trapezoides, it may vary
from a few only to very many, but I never missed them there.

Of more value and still more determining the physiological be-
haviour of one-sided operated animals, the correction of the motor
disturbances seem to me. There may be a correction by means of
the ameliorated function of the remamings of the damaged system,
and there may be one, by means of substitution of quite other systems.

[ do not believe that in rabbits the lost funetion is much restored
neither by the same-sided cerebellum, nor by the motor area of
the cortex cerebri, at least substitution of all lost function is
impossible there. Yet 1 found — though not constant — atrophy
of the same side of the cerebellum and of the motor area in the
cortex, if new-born animals were operated long ago.

Such atrophies necessarily are tertiary atrophies and therefore
they are inconstant. They may perhaps throw new light upon the
different manners in which substitution of the motor disorders may
oceur after the loss of the labyrinth.




Explication ol the Plates and

description of the Figures and the

Prare 1.

abbreviations.

Fig. 1a. A frontal section through the left half of the oblongata
of a rabbit, at the entrance of the distal (dorsal) root
15 days afier removal of the left coclilea.

Fig. 14. A frontal section through the right half of the same
oblongata at the same level (both treated with Marcnr). 1)

Py.

Lemn. mn:l:l_ =

nuel. M. VII

Ab. 5. B. -
Tr. DETT. dase. =

[.'.nrp, Lr:i]l,
E . N, VIIT
Ar. ov.

fibr. dors. trans.

Port. int. C. B. =

Btr. L .d.

Str. prof, tab. ae.

Pl -

gir. 1. d. e tul. ac.

gir. 1. d. e. nuel. wentr, -

4]

Pyramis anterior.

- lemniseus medialis (prineipalis).

mnclens of the facial nerve,
Moxakow's aberrirendes :"'l?iiclle-itr:L1|g]|niim|L:l.
fractuz DErrEnz descondens.

— corpus irapezoides.

radix dorsalis nervi octavi.

area ovalis corporis restiformis (pedunculi cerebelli
inferioris).

fibre transversac dorzales,

portio interna corporis restiformis.

- stratum latero-dorsale.
Tab. ae. =

Tuberculum aeusticnm,
stratum  profundum meduallare tuberculi acustiei.
aren with normal fibres between the degenerated fibres
in the stratum latero-dorsale. g
stratum latero-dorsale e tubereulo acustico,
e i # e nucleo ventrali nervi oetavi.

> inner layer of desenerated fibres of the stratum latero-

dorsale, giving fibres to the intermedial system of the
VIS perve,

) The lithograph has turned the original :Imwiu;.;. Therefore the left side has

become the right one.
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& — outer layer of those fibres, from which a part of the
dorsal tranaverse fibres originate,
r. dese, N, VIII — radix descendens nervi octavi.
nuel. dors. N, VIII nucleus dorsalis nervi octavi.
Nuel. ventr. N. VIII = nuclens ventralis nervi octavi.
f. 1. p. = fascieulus longitudinalis posterior.
f. pr. d. — fasciculus praedorsalis,

The dorsal root is degenerated at the left side. Thedistri-
bution of its degenerated fibres is described in Chapter 11.

Fig. 5. A frontal section through the medulla oblongata of a
foetal cat (just born) (treated with WeiceErt-Pan), at the
entrance of the nervus octavus. The myelinisated fibres
are blackened. The same indications are given as in fig. 1.
Moreover, there are found:

c. trap. syst. ventr. a — Systema (ventrale) a in the corpus traperoides.
c. trap. syst. dors. b — Systema (dorsale) b in the corpus traperoides.
e. trap. syst. dors. ¢ = Systema (dorsale) ¢ in the corpus tradezoider.
syst. dors. d — svst. intm. — Systema (dorsale) d in the corpus trapezoides or the
intermedial system of the nervus octavus.
niel. trap. — nuclens trapezoides.
nuel. par. oliv. == nuelens para-olivaris superior.
nucl. ol. sup. = nuclens olivaris superior.
N. VI == abduecens-nerve.

r. ventr. N. VII[ = radix ventralis nervi octavi.
fibr., rad, N, VI[ = filrae radicolares of the facial nerve,
nnel. DErrers — nuelens DETTERS.

Tr. Derr. dese. = tractuz Derters descendens.
Str. sup. tub. ae. == stratum superfieiale medullare tuberculi acusticl.
r. sp. N. V. — ramus spinalis of the nervus trigeminus.

h == sir. int. — fibres of Hewp or the intermedial system of the ner-
vus oetavis.

Prare 11.

Fig. 2. A frontal section through the medulla of a rabbit affer
vemoval of the left cochlea, at the entrance of the ventral
octavus root (treated with Marchi-method). The extra-
medullar ventral root is free of degeneration.

fase. 1. p. — fasciculus longitudinalis posterior,

gena N. VII = genn nervi facialis.
N. VII = radix nervi facialis.

nune. dors. — nuelens dorsalis

r.. dese. — radix descendens

a. == syst. interm. = systema intermedinm

f, — syst. dors. )} N. VIII = systema dorsale ' mervi oetavi.
nucl. ventr, = nueclens ventralis 5

r. dors, = radix dorsalis

r. ventr. = radix ventralis

n, gris. r. dese. = nuelens grisens radicis descendentis.
str. med. — stria medullaris,
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nuel. Derr,

Port. int. . K. :

Ar. ov. C. B. =
Tub. ae, =
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— nueclens DEITERS.

r.spin. N. V. =

f.gel. N. V

n. par. ol. smp.

n. trap. =
N. YI:
nuel, N, VI :

str. ventr. a.
str, dors. o
ste. 1. d.

str. 1. d. e. tub. =g
str. L
Py.

fase. praed.

lemm, med,

Prate 111.

% e, trap, &

= formatio gelatinosa radicis spinalis
n. ol. sap. —

poertio interna corporis restiformis or corpns juxta-

restiforme,

arean ovaliz corporis restiformis,

Tubercnlum acusticum.

radix spinalis } O e e
{ nervi trizemini.

nuclens olivariz superior.

= nucleus péira-olivaris superior.

FELLES | els l]’.‘tl]etﬂ i [Iﬂ!—:,

- Mervas abdueens,

muelens Nervi abducentis.
giratum ventrale a.

! corporis trapezoides.
astratum dorsale e, E | I

= stratum latera dorsale.

— stratum atero dorsale e tnberenlo acnstico,
i. & n. venlr. =

atratum latero-dorsale e nucleo ventrale.

- Pyramis.

- fasciculus praedorsalis.
- lemmnisens medialis.

Frontal sections through the medulla oblongata of o
rabbit, one year after the removal of the right labyrinth,
with octavus-section in the young born animal.

fig. 3. A frontal section through the right (atrophied) tuber-

culum acusticum is drawed at the entrance of the dorsal
roof. (Preparation of Wricert-Par).

fig. 38. The corresponding frontal section through the left
(normal) tuberculum acusticam at the same level. (Pre-
paration as in fig. 3a).

fig. 134, The frontal section through the right nucleus of

Derrers. (Preparation with picro-carminas ammoniae).

fig. 138. The frontal section through the left nucleus of Derrers
(Preparation as in fig. 13a).

M. Dors. M. VIIL
Port. int. C. R.

str. med. sup. Tub. ac.
str. med. prof. Tub. ac.
gir. 1. d.

K. lat. N. VIII

B. dors. N. VIII
R. Bpin M. V.
N. ventr. N. VIII

Nucl. N, VII =

A, B Ov. C. R

H. = fasc. interm. N. VIII

nuelens dorsalis N, octavi.

- corpus juxtarestiforme or portio interma corporis

restiformis,
stratum medullare superficiale tuberculi acustici.

> stratum medualare lhmfuml.mu tuberculi aousticl,

stratnm latero-dorsale corporis restiformis,
radix lateralis (dorsalis) N. octavi.

radix spinalis N. quinti.

nucleus ventralis N. octavi.

nucleus N. septimi.

Area ovalis corporis restiformis.
Hewn's intermedial systema N. octavi.
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N. Derrers. — Nuelens of DerrERs.
N. Dors. (cell. lat. ¢) — nuclens dorsalis N. oetavi (eellulae laterales).
N. Dors. (cell. ventr. &) — nucleus dorsalis N. octavi (cellulae ventrales).
N. Dors. (cell. centr. §) — nuclens dorsalis N. octavi (cellalae prineipales).

N. Dors. (cell. med. «) — nueclens dorsalis N, octavi (cellulae medinles).
Nuel. M. VI (e) — mnuclens N. abduecentis.
N. gris. r. dese. N, VIII. — nunclens grizeus radicis descendentis N, actavi.
R. ventr. N. VIII = radix ventralis N. octavi.
Prate IV.

Fig. 4. An oblique and frontal section through the left half of the
oblongata of a rabbit, 17 days after the removal of the
left labyrinth. The section touches the entrance of the
left (degenerate) dorsal root of the N. octavus.

Iig. 8. An oblique and frontal section at the entrance of the left
(degenerate) ventral root (the medial trunk of rootfibres)
of the same animal.

(Both preparations are treated with Marchi-method).

Pars. venir.-med, n. ventr. N. VIII — Portio ventro-medialis nuclei ventralis N,

octavi,
T. dors. W. VIII — radix dorsalis N. octavi.
Pars. dors-lat. n. ventr. N. VIII — Portioc dorso-lateralis nnelei ventralis N.
octavi.
Str. pr. tub, ac. — stratum medullare profundum tuberculi acus-
tiei.
N. Deirers — nneclenz of DErTERS.
N. tecti = nuelei tecti cerebelli (lateralis = nueclens

dentatus and mediales).
I, V, fibr. rad, e. r. ventr. N. VIII — degenerate fibres penetrating through the oval
area from the radix ventralis N. octavi.

r. spin. N. V. — radix spinalis N. trigemini.
r. dese. N. VII[ — radix descendens M. octavi.

st. = f. interm — HeLp's systema intermedinom N. octavi.
N. dors. N. VIII == nuclens dorsalis N. octavi.

C. R. = corpus restiforme.
r. ventr. N. VIII = radix ventralis' N. octavi.
P. cer. sup. (Bracch, conj.) = peduncnlus cerchelli superior.
N. Breurezew — nuclens of BECHTEREW.
N. Dors. (eell. lat) N, VIIT = nuelens dorsalis N, octavi (cellulare laterales).
N. Dors. N. VLI (cell. princ.) =— nuclens dorsalis N. octavi (cellulae princi-
: pales).
N. gris. r. dese. = nuelens griseus radicis densendentis N. octavi.
Aquaednctus — Aquaeduetus Sylvii.
Genu N, VII = genn N. facialis.
F. L. p. = fasciculus longitudinalis posterior.
N. N. VI = muneleus N. abduocentis.

Prate V.
Horizontal sections through the right half of the me-
dulla oblongata three weeks after the removal of the
right labyrinth in a rabbit,
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Fig. 9. This section touches the entrance of the ventral root and
its division in a descending and in an ascending root.

Fig. 10. This section touches more dorsally the bracchium con-
junctivam of the peduneulus cerebelll superior and its
entrance in the mesencephalon.

(Both preparations are treated with Marehi-method).

R. dors. N. VIII — radix dorsalis nervi octayi,
P. venir.-dist, n. ventr. N. VIII = portio ventro-distalis nuelei ventralis nervi octavi.
H — f. int. -}-r. dors. ad r. ventr. — Hewn's intermediary system - fasciculis inter-
medius dorsalis ad radicem ventralem.
P. dors. lat. n. ventr. N, VIII — portio dorso-proximalis nuclei ventralis nervi
oetavi.
ar. ov. C. K. — Aren ovalis corporis restiformis.
N. sens. N. V. = nueclens sensorins mervi trigemini.
Pes. cer. ad. pont. — Pes cerebelli ad pontem.
Nuel. ventr. lemn. 1. — nucleus ventralis lemnisci lateralis.
L. L. = lemnizcus lateralis.
nuel. eris. r. dese. N. VIII. — nuelens grizgens radiciz descendentis nervi octavi.
N. Dors. N. VIII — nuclens dorsalis nervi octavi.
K. Derrers — nucleus DEITERS.
Syst. dors, N, VIII = syslema dorsale nervi octavi.

nuel, Mot. N. V

— puecleus motoring nervi Lri:_?rq:|||i1]i.

form. ret. lnt. = Area lateralis of the formatio reticnlaris.

f. . p. = fasciculus longitndinalis posterior.

N. Darg. — nuclens DaRKSCHEWITSOH.
Corp. restif. — corpus restiforme.
N. BecnTerEw —= nuclen: BECHTEREW.

Tr. Derrers ase. = Tractus Derrees ascendens,
r. dese. N. VII[ == radix dezeendens nervi octavi.
L. L. ad ¢, q. p. = Lemnisens lateralis ad corpus quadrigeminum
posticum.
H. dors. L. L. = nuclens dorsalis lemnisei lateralis.

Ped, cer. sup. = peduncalus cerebelli superior.

Prate VI.

Fig. 19a.8. BSagittal sections through the medulla of a not vet
born rabbit near the entrance of the octavus-roots.
(Wereerr-Par preparations).

t.. MW
r. N. VIL

4. prox. (ventr.) N. VIII —=

r. dist. (dors.) N. VILL
f. interm. rad.

o. trap. =

n. ventr. N. VIII
tub. ae,

radlix mervi trigemini.

radix nervi facialis,

radix Iamxima]iﬁ {u'!:nlruliﬁ ar 11:|,ﬂt11'_:1|i.=::| nervi ockavi.
radix distalis (dorsalis or lateralis) nervi octavi.
intermedial rootlet going from the proximal to the
ilizgtal oetavns root.

COrpiLs tmpe;r,:}i-lles veceiving fibres from the distal and
from the proximal root als well as from the.

nuelens ventralis Nervi octavi.

tuberculom acnsbicum.
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Fig. 19¢c. A Horizontal section through the medulla of a not yet
born rabbit at the level of the genu N. facialis.
(WeicerT-Par preparation).

.. M. II reotlets of the nervus oculomotorins.
tr. Derr. nse. — tractus Derrers ascendens.
f. 1 p. — faseieulns longitudinalis posterior.
sir. med. s syst. dors. — stria medullaris sive systema dorsale nervi octavi.
. lat. — lemniscus laternlis,
n. ventr. 1. 1. — nuclens ventralis lemnizei lateralis.
. Var. — Pons YVarali.
f. sp. cer. ventr, —— fascienlns spino-cerebellaris ascemdens ventralis,
n. mat. . ¥V == motor nucleus nervi lrigﬂ:miui.
r. mot. N. V == motor radix nervi trigemini.
gen. N, VII — genun nervi facialis.
r. med. N. VII[I = radix medializs nervi octavi.
r. dors. N. VIII = radix dorsalis nervi octavi.
n. venir. N. VIII = nnclens ventralis nervi octavi.
corp. B. — corpus restiforme.
r. dese, W, VIII = radix descendens nervi oetavi.

nucl. N. VI = nuclens Nervi abducentis,
f. sol. N. X = fascieulus solitarins nervi vagi.
r. spin. N. V == radix spinalis Nervi trizemini.
ouel. N. [X and N, X = nueclens Nervi glossopharyngei and nervi vagi.

Fig. 6. A Cell-preparation of the normal tuberculum acusticum
(After a Niss. preparation).

n. pr. r. lat. N. VIII == nneclens propriug radieizs lateralis nervi octavi.
cell. porv. str. med. t. ac. — cellulae parvae in the stratom grisenm medimn
tuberculi acnstici.
cell. pary. str. sup. t. ac., — ecollulae parvac in the stratwm medullare superﬁi}i:l.]e
tubereuli acustic,

cell. marn. str. med. t. ac. — cellnlae magnae in the stratom grisenm medinm
tubercnli acustiei.
cell, purv, str. prof. t. ac. — cellulae parvae in the stratum profundum grisenm
tuberculi acustici.
str. prof. med. t. ae. — stratum’ prof. medullare tuberculi acustiei.
cell, Derrers. — cellulag Dearegs,
ar. ov. C. R. — area ovalis corporiz rectiformis.
cell, n. ventr. N. VIII == cellulae nuelei ventralis nervi octavi.

Prare VIL
Fig. 7. A series of ecell-preparations through the normal nucleus
dorsalis nervi octavi, corpus juxtarestiforme and their
neighbourhood.
(After a NissL preparation).
Fig. 7. Represents the most distal, fig. 7 n, the most proximal
section of this series.

In all sections the figures mean:
n. dors. N. VIL[ — nuelens dorsaliz nervi octavi.
g. — its medial group of cells.
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#. = its dorsal (principal or central) group of cells.
e, = its lateral group of cells.
d. — itz veniral group of cells,
e. — the nucleuz nervi alducentiz.
n. DEITERS = nuclens of DEITERS.
n. griseus r. dese, = nuclens griseus radiels descendentis nervi oetavi,
b, ae. = tuberenlum acusticnm.
n. ventr. W. VIII = nueleus ventralis nervi octavi.
r. ventr. N. VIII = radix ventraliz nervi oetavi.
r. M. VII = radix nervi facialis.
genit M. VII = genn nervi facialis.
M W= :5|1i1|'.|] root of the nervos Iriceminns,
w. venir. N, VIII = nuelens proprins radicis ventralis nervi octavi.

Prate VIII and Prare IX.

Fig. 15.

N° 1—N° 16. A series of frontal sections from the
beginming  of the medulla oblongata until the corpora
gquadrigemina anteriora in a rabbit, three wecks after the
removal of the left labyrinth 4 the section ot the left
nerviis octavus, (Treated with Mareni-method). The root
of the V" is touched by the section.

The drawings are representing.

N° 1 = the section throungh the medulln oblongata before the distal end of
the ventriculus IV.

N® 2 = ilem through the medulla oblongata at the distal opening of the
ventrienlns IV,

N2 3 = idem, as the dorsal ascending spino-cerebellar tract (Frecnsic's
Klein-Hirn-Seitenstranehiindel] changes itz place and the area ovaliz
of the C. R. berins.

N 4 = idem, through the mueclei N. XII, the transparent nucleus N. X,
the dorssl nueclens of the N, VIIL and the distal end of the nuclens
of Derrers,

N® 5 = idem, proximal from the nueleus N. XII, at the distal end of the
nuclens N, VII.

The descending octavus-rootfibres, degenerated inthese
sections, are described in Chapter 11 of the paper.

N? 6 = idem, through the distal end of the tuberculum acusticum.

N® 9 = idem, throngh the entrance of the distal (dorvsal) root of the nervus
octavus, showing its divect rootfilres to the medial nuclei teeti.

N° 8 — idem, throuzh the nuecleus ventrali= nervi octavi, with the fibrae
perforating the oval area of the ventral root.

N® 9 — idem, through the proximal {ventral) root of the nervus octavus,

N% 10 = idem, throngh the wuelens of Brcmrerew, and the issue of the
VI nerve.

N2 L1 = adem), t.hm“gil the COrpus h':ilm;-:uitlﬂﬁ_, showing ils deseneration and
through the degenerate fascienlus spino-cerebellaris aseendens ventralis,
free at the surfnee of the Iateral fillet.

N% 12 — idem, throngh the issue of the nervus trigeminus.

N 15 = idem, through the distal end of the corp. quadigeminum posticum,

Varhand. der Kon. Akad. v. Wetansel, [(Twesle Sectie) DL X1V, 12
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N% 14 = ulem, through the corp. quadrig. posteriorn. The bracchin cerebelli
media are touching the med. oblongala.

= idem, through the distal end of the corpora quadrigemina anteriora
showing the derenerate fibres in the crossed lateral fillet.

e [

N-. 16

= idem, through the disial end of the noelens N, IV,

The abbreviations here nsed are.

Fy -

0l

N fanL =

Fr. Derrers desc.

H. N. XII -

Pyramiz.

oliva inferior.

nuelens funiculi lateralis.
tract. Derrers descendens,
nuelens nervi hypoglossi.

N. XII = nervas hypoglossus.
N. r. = nnelens of (GoLL.
N. B. = nuelensz of Burbpacw.
N. C. R — nuclens proprius corporis restiformis.
r. sp. N. V. == ramus spinalis nervi trigemini.
f. praed. — fascienlns praedorzalis.
n. N. X. = n. Nervi vagi.
f. sol. N. X. = fasciculus solitaring Nervi vagi.

£, Dere. dese, —= faseienlus Derrers descendens,

Elp =

r. dese. M. YIII. =

N. N. VII

port. int. C. R. -

N. IX.

II|I|I.L.| ). BE, S

ar. ov. &G, R

faseienlus ]l;}ugitu.:lilmli:i ]J-msle:riur_
radix deseendens nervi octavi.
nnclens nervi facialis.

portio interna corporis restiformis — eorpus juxtarestiforme.
- mervas glossopharyngens.

Tuberculum acnsticum.
area ovalis I:u]_']l_}!’i.li- restiformis.

str. 1. . = stratum latero-dorsale corporis restiformis.
fibr. rad. perf. = fibrez of the ventral root perforaling throngh the oval area.
r. dors. N. VIII. = radix dorzalis '
. yente, N, VIII, = nncleuz ventealis e
r. ventr. ™. VIII. = radix ventralis ! TR
n, dors. N. VIII. = nunelens dorsalis
e. trap. = corpus trapezoides,

ayst. dors.

wenn N, VII :

- gystema dorsale Nervi octavi,

senn nervi facialis.

f. sp. e. v. = fascienlns spino-cerehellaris ventmlis.
N. Brenr, — nuclens BEcHTEREW,
P. €. 8 = pedunculus cerebelli superior.
n. mot. N. V. = nnelens motoring

r. spin. N. V. = rmadix zpinalis B ek
N. V. = radix & ;
n. sens, N. V. = nucleus sensorins
n. ol. sup. — nnelens olivaris superior.
n. par. ol. — nuclens para-clivaris.
n. trap. = mmelens trapezoides.
H — syst. interm, =— Hewp's systema intermedinm nervi octavi.
e, p. = corpns quadrigeminum  posticum.
e. . o, — corpus quadrigeminnm anticum.
Br. pont. = pedunenlus cerebelli medins,
B. N. IV = radix '
N. IV == decnssatio radieum | nervi trochlearis.
n. N. IV = nuclens

L. L. = lemmisens lateralis.
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n. v. L. I = munelens ventralis lemnizei lateralis.

Miztnkes are made in fiz. 15 N2 3 where r. . N. VIIL 15 found instend of
ol. inf., in fiz. 15 N° 4 where f. praed. N. dors. N, VIII is found instead of n.
dors. M. VIIT, and in fiz. 15 N2 15 and N% 16 where N, VI is found instead
of N, IV,

Prare 1X, X and XL

Fig. 16 a—x. A horizontal series of sections through the central
system of a rabbit, seventeen days after the removal of
the left labyrinth — section of the left nervus octavus.

The degenerate rootfibres are made visible with Marehi-
method. The sections fall in & more or less oblique
divection. The left side is touched in a wmore ventral
level than the right half,

The drawings represent,

Prate IX.
Fiz. 16 4 = a horizontal section at the level of the most superficial layver of thick
fibres (the systema o) of the corpus trapezoides.
Fig. 16 8 = idem, throngh the ventral layer of small fibres (the siminm &) of
the corpus trapezoides,

. 16c = idem, throurh the not derenerate laver (the stratum ¢) of te aysteimn
ventrale nervi octavi. The derenerate intermediary system is tonched.,

Fieg. 16 0 = idem, through the derenemte intermediary gystem of Hen.

Fig, 16 & = idem, at the level where the facial nerve and more proximally the

Vib pepve leaves the medulla,

Prate X.

Fig. 16 ¢ = idem, touching the issning root of the facial nerve (at the left side)
just dorsally from its noelens amd from the olivary bodies,

Fie. 166 = idem, falling throngh the ventral part of the nuelens motoring Nerevi
tricemini.

Fig. 16 u — idem, touching the genn N. YIL and the nnelens of the nervus
abducens, at the entrance of the distal (lateral) octavus-root.

Fiz. 161 = idem, at the level of the entrance of the proximal (medial) octavus-root,

Prare XI.
Fig. 16k = tdem, at the level of the dorsal noelens, showing it innervation
by the descending rootfibres.
Fir. 161 = idem, at the level of the tuberemlum acusticnm.

||‘ig, 16 = iq!um, I,I1r|;|ug|1 the inferior I]L"il'lllll'll![llr'- cerehelli, ot s amion with
the superior peduncnli cerebelli.
Fie. 16 % — at the level of the nnelei teeti.
The abbreviations are like those in the preceeding drawing=s moreover there are
f. rifl. = fzeienlnz retroflexnz or Mevxert's bndle.
., med. th, == nuelens medialis thalami optici.
i, lat. th, = nuelens lateralis thalami ulrlil::i.
c. . . — corpus zeniculatum laterale.
tr. opt. = tractns oplicns.
fimbr, forn, — fimbria fornieis.
. o om. — eorpus geniculatum mediale.
f. pel. tr, = fractns interpeduncularis transversus,

N. N. Il = npuelens nervi ocolometorii,
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pulv. th. opt. = pulvinar thalami optici.
' ¢, p. = commissura posterior.
e, hab. = sanglion habennlae.
o, interp. == sanglion interpeduncnlare.
N. K. = nuelens ruber.
Dee. Br. conj. =— Deenssatio bracch. conjunet. penduneul. cereb. superioris.

Prate XII.

Fig. 17 a. 5, and ¢. Frontal sections through the medulla oblon-

gata of a not vet born elder foetus of a rabbit. (a

Weicerr-Par, preparation) showing how far myelinisation
of fibres has taken place. A is the most distal, C the
most proximal section,

The abbreviations found here are the same as in pre-
ceeding drawings.

In fir. 15 a. The non medullated laver § is fonnd between the two medullated
layers of the systema dorsale (strin medullaris) nervi octavi.

In fig. 178, The mon medullated layer (stratum ¢ corp. tr.) is found between the
medullated lavers of the svstema ventrale nervi octavi.

In fig. 17 c. The medullated triangular field of the fasciculus spino-cerebellaris
azecendens, i3 making up to take itz dorsal way in the lateral fillet.

Prare XIII.

Fig. 18 a—r. A series of sagittal sections through the central
system of a not yvet born elder foetus of a rabbit (a
Weicerr-Par preparation} showing the myelinisation of
the fibres at the time of birth.

The abbreviations fonnd here are the same as in the preeeeding drawings.

Fig. 18 4 is a sagittal section just tonching the lateral surface of the medulla. Most
proximally the nervus trigeminus enters, distally at first the proximal
octayus-root is seen, afterwands the disial octavos-rool enters. Belween
them 1z fonnd the fase, intermeding radicum.

Fig. 158 is a dito, somewhal more medially. The corpus trapezoides begins its
exfolintion from the nwelens ventralis. The faseiculus intermedins is seen.

Fig. 18 ¢ is a =agittal section, at the level where the dorsal spino-cerebellar tract
(Frecusie’s KleinHirn-SeitenstrangBiindel) enters into the cerebellum. It
is medollated , and crossed by medullated fibres of the ventral root going
to the stratum latero-dorsale,

Fiz. 18 » is u sagittal section, at the most medial region of the area ovalis, or at
the most lateral region of the corpus juxta-vestiforme. The medollated
Hewn's intermediary system is touched as a bundle of longitudinal fibres,
passing from the strat, latero-dorsale into the corp. trapezoides.

Fie. 18k iz a sagrittal section, at the level of the facial nuelens. Henn's svstem
now is o field of queer-sectioned small fibres. The section demonstrates
the berinning of the tractus Derress deseendens.

Fig. 18 ¢ 15 a sagittal =ection throngh the lateral end of the genn Nervi facialis, It
demonstrates the curvation in longitadinal direction of the tractus Derrens
tlescendens,

Prate XIV and Prare XV.

L
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Fig. 14 a—=r. A series of horizontal seetions, a fortnight after
rootsection of the nervus octavus, through the central
system of a rabbit. (Marcur-preparation).

The abbrevintions as in the preceeding drawings.
Frate XIV.

Fir, 14 a. The section falls through the vadiz dezeendens radiciz ventralis N, VIII
and the genn of the N. VII. If demonsteates the degzeneration of root-
fibres in the aseending Dervens teack, in the fascienlis lone, posterior,
in both faseiculi spino-cerebellares ventrales ascendentes, and round botl
nuclei ventrales lemmisei laterales. Still better it iz demonstrated in.

Fir. 14 8. A horizontal section falling somewhat more dorsally.

Fig 14 ¢. A horizontal section ab the level of the tnberculum acasticnm shows at
the left side the union of the two bundles of the lateral fillet. The one,
the fuscienlns spino-cerebellaris ventraliz ascendens, and the other the
lemnizens ad ecorp. gquadrigeminum posticum. At the rght this union las
not vet taken place,

Prate XYV.

Fiz, 141 aml B — Horizontal sections throngh the nunclei tecti cerebelli, demon-
strate, the distal end of the fasciculus spino-cerebellaris ventralis ascen-
dens on both sides | their deviation into the nueled tecti amd their decassatio
E'I'I_ t.h[-!' I::ﬂ'l'l'lll,ﬁ ]1|,t‘.1|tl“u!‘(‘: N!l'l’."]:ll’!“]...

Prare XVI and Prare XVIL
Fig. 20 a—v, Fig. 21. A series of horontal sections through
the brain and a series of frontal sections through the
medulla of a rabbit ten days after a proximal section
through the corpus juxtarestiforme.

The injury is found in fig. 20 a—p in x. Its most
dorsal white swrroundings are found in fig. 20 4. The
incision enters medio-ventrally from the tuberculum acus-
ticum in the nueleus of Dwrrers, and from the IV™ ven-
tricle it goes proximally and laterally from the IV*" nucleus
in fig. 20 b.

The largest extension of the mjury is found in fig. 20 ¢,
where it nearly reaches the lateral fillet, and in fig. 20 p
where it divides the Bracchium conjunctivum pedunculi
cerchelll superioris, causing its centripetal degeneration.
It touches the ventral part of the lateral fillet with its
most ventral end m fig. 20 v,

From this injumy many secundary degenerations exit.

i, 200 &, The root of the IV'M nerve is seetioned. The deenssatio and the opposite
root of the nervos trochlearis is degenerated. The fascicnlus spino-ventralis
ascendens is degenerated on both sides.

Fig. 20 B. A horizontal section through the tubere. acusticum. This is degenerated in
all itz layers, (The superficial as intensive as in the deep lavers.) Both
trochleariz nmelei are derenerated.

Fig. 20 ¢. A horizontal section somewhat more venirally, demonstrating the dece-
neration in the tractus Derrers ascendens.



152

C. WINKLER. THE CENTRAL COURSE

Fig. 20 . A horizontal section throngh the entrance of the octavns-roots and the

Fig. 20 E.

Fig. 20/ &,

Fi

o
-

I'ig,

In fie.

Fig. :

Fig.
Fir.
Fig.
Fir.
Fig.

In fig.

Prare XVIII.

22

ol
ERF

L)
e

2

22 k. The entrance of the distal octavns root.

22
28

]

T

2 a. The section falls through the corpora quadrigemina anteriora. [n the

B. Thiz section, thronzh the proximal parls of the olivary bodiez, is

¢. The section touches the imjury by x. Between the lesion and the

knee of the facial nerve. The section demonstrates the degenerated tractus
Derrers ageendens, the derenerated faseicenlus loncibndinalis posterior and
the trunsverse fibres. passing through the contralatersl nuelens Derrens
aml the beginning of the contralateral tract of Derrens. with slight
ilereneration.

A horizontal seetion tonching the exit of the ViU perve. It demonstrates
the desenerate homolateral tract of Dzrrers ronnd the facial root, and
more distally the degeneration in the pracdorsal tract and in the rubro-
gpinal traet.

A horizontal section touching the Facial nuelens and olivary bodies, with
degeneration in the three descendent longitndinal tracts, the praedorsal
tract, the dsscending Derress tract, and the rubro-spinal tract.

. Bpetions at different levels of the medolls, to demonstrate the farther

eourse of the descending tracts in the cord.

In these preparations, the lesion tonches the fillet,
and an injury of the rubro-spinal tract at the level of the
issuing trigeminus-root cannot be excluded.

a—u. A series of frontal sections, through the central
system of a rabbit, eleven days, after a transverse section
through the left lateral trunk of the corpus trapezoides.

In fig. 22 B—np the injury of the system is indicated
by the letter x.

richt lateral fillet fibres to the ventral layer of the unelens corp.
:illmlr. |:n!~'h~r'm1'i.~'- are 4|1=.§_,"u|w.1'.'|h'n|, A ﬁ]ig]ﬂ. Lransverse 11(.‘;1}:11:[:1[&1[
layer of fibres venirally from the nuelens or the IVt nerve is seen
(Pronst bundle).

tonching the proximal end (by x) of the incision.
The corp. lr:l.pe.-:uiql.c.u and the systema ventrale nervi octavi is nearly
totally degenerated.

suberrivendes Seitenstrangbiindel” the intact medio-ventral end of the
Vih spinal root is found. The dorso-lateral fibres of this root are sectioned
and degenerated distally, as is seen in all distal sections. Here, in
the aberrirendes Seitenstranebiindel, a treact decenerating distally s
found (rabro-spinal bundle), and the =lizht dezeneration in the des-
cending tract of Derress and in the praedorsal tract is evident.

v. The seetion touches the entrance of the ventral octavus-root.

F. A HE[![!U!I through the inl-nx'.'ma] | Oast, of (e, XTI nitales:

. A section throwgh the distal |

. A section through the distal end of the oblongata,

v—u. The area’s of the rubro-spinal tract, of the descending tract of
Drerrers and of the praedorsal tract, are marked by degeneration in
the different levels | where the section tonches them.

In this case it is not probable that the rubro-spinal
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tract should have been directly damaged by the incision.
Notwithstanding the rubro-spinal tract is degenerated in
a rather mmportant manner.

Prare XXI.

Iig. 23. A frontal section through the oblongata of a rabbit 16
days, after the transverse division of the lateral trunk
of the corpus trapezoides (by x), at the entrance of the
octavus-roots, in order to demonstrate the degeneration
in the corpus trapezoides.

Prares XIX, XX at XXL

Fig. 25 A—o0. A series of frontal sections through the central
system of a rabbit, eight days, after a double-sided
ablation of the tonberculum acusticum. In fig, 25 w—
(hy x) the double-sided injury is surrounded by a sharp
line to make it demonstrable.

Prave X1X.

Fir. 25 o. The most proximal section through the eorpora quadrigemina anteriora.

There is an intense degeneration on both sides in the ventral layer
of filbres of the nuclens eorp. quadr. postiei.

Moreover an imtensive degeneration (more on the left than on the
richt =ide) in the fase. long. post., here nnited with the ascending Dertess
trmet, amd in both nuelei of the TVHR nerve,

Fig. 25 ». The section throngh the corpora [lllu{lr'lgd.‘llli.l'lll |m-¢lnriun|. amid the lateral
fillet,

There i= an intense degeneration in the lateral fillet, especially in its
medial bundle (f. m. 1. 1), and in its lateral layer the fibres round the
ventral nuclens have desencrated.

The fase. long. post. beging its separation from the tract. Dervegs
aseemil, {Tlm zinp:lnl.iims between the two tracts 15 distinet In fiz. 23 ¢
p amd E) and fibres detach from the ascending Derrens teact during its
eonrse to reach the medial bundle of the fillet. In the deens=atio ven-
tralis tecmenti another degeneration is found, reaching the place where
the saberrivendes Beitenstranshiindel” enters into the lateral fillet. The
most lateral fibres of the fillet remain withont deseneration,

Fier, 25 ¢. The secction tomches the place, where the peduncoli cerebelli medialis
leave the medulla.

Deoenerate fibres are found in 10 The fascicnlus longitudinaliz posterior,
21¥ the ascending Derrers tract (which at this moment leaves the f. 1. p.
to deviate laterallv). Both tracts send tronsverse filires crossing the L':||J||L:I
that may be followed in 3" the medial bundle of the lateral fillet.

%, The lateral bundle of the fillet with the nuclens ventralis lemnisci.
5% transverse fibres in the veniral decussatio lt‘gll‘u:]lti towands the I]l:l-l'!l;"‘
of the saberrirendes Seitenstranebiindel™ 6% the faseicnlus spilm-c:m'uhul-
lariz azeendens ventralis.

Fie. 25 1. The section touches the milile of the nnclens ventralis lemnizgei. There
arg found the same derenerations as in the former. The ventral decnssatio
tegmenti has ended, its degeneraied arvea finds a place laterally from the
nucleus ventralis lemnisei.
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=

Fir. 25 g, The seetion tonches at the richt side the lesion. The |Jm:|||_||¢u;h|5 ecerelelli
inferior (its oval area) being cleft, this oval area is degenerating towards
the cerebellum. Transverse fibrez nnite the two ascendine Derrens tracts,
The medial bundle of the fillet touches the laternl bundle at the dorsal
top of the distal emd of the nuclens ventraliz lemnisci. The systema ven-
trale nervi oelavi is decencrated.

Flate XX,

Fie. 25 r. The section touches the lesion in x on both zides. Degenerated are 15 the
fasciculus  lonritudinali=s posterior 21% the tractuz Derrers azeendens. S
Moxakow's decnssation of transverse fibres going to the dorsal layer of
the oliva superior (medial bundle of the fillet). 41¥ The systema ventrale
nervi oetavi,

i. The section tonching ztill in x the double-sided lesion falls through
the exit of the VII'M nerve.

Moxakow's transverse fibres towands the dorsal top of the nuncleus
olivaris superior are totally degenerate.

Piz. 25 u. The seetion towches the tubereulum scusticum and the nuclens ventralis.
Degeneration is found in. 1'%, The svstema dorsale (Moxagow’s stria medul-
lariz). 2. Hewn's intermedial system. 5. The tractns DeErrers deszcen-
dens. 4%, The systema ventrale.

. The section touches the nuelens facialis and the distal end of the tuber-
culum acusticnm. On both sides is found degeneration in 115 the tractus
Dervens descendens, 2%, The fase. long. post. and the fascienlns praedor-
salis, 5% in the fase. rabro-spinalis 4% in the noel, facialis, 51¥ in the fibr.
transversae dorsalis and Gl 1o the radix descendens N, VI

Fiw. 25 k. The s=ection falls thronsh the XIT™M nnelens, demonstmbing the desene.
ration in the tractz descending towards the cond.

Fiz. 25 1. The section throngh the distal end of the med. oblongzata. The position
of the tractus Derrers descendens, the fascienlus praedorsalis and the
rubrospinal tract.

Prare XXIL

Fir. 25w x and o, Sections throwsh ditferent levels of the cervieal cord 'l.“l : Cg , U to
demonstrate the position of the [. praedorsalis, the descending DErrens
tract , amd the robro-spinal tract.

B

&y
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&

Fig. :

=

Fig. ¢

Prate XXI and Prare XXII.

Fig. 28 a—v and fig. 12. Series of sections through the medulla
oblongata of the rabbit, six menths after the ablation
of the left tuberculum acusticum made in the young born
animal. The lesion is found in fig. 28 in a—p. The
nuclens ventralis 1s ablated, but the oectavus-roots have
but a slight atrophy. The series is drawn to demonstrate
the atrophy of the systems in the fillet. (Wrcrrr-Par
preparation),

Prare XAI.

Fig 12. A part of the section in fig, 28 B, limited by a cirele, is drawn by an
enlareement of '20/,. The nnclens ventralis and the larger part of the
corpns trapezoides being lost, it is seen, that fibres of the oectayuns-root

" (the dorsal root) pass immediately into the corpus trapezoides.

Fiz. 28 a. The section through the distal end of the tub. acusticum.
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28 g The section thronzh the middle of this nnelens. Thoze sections are drawn

to demonstrate the extensity of the lesion.

PraTe XXIT.

The section thromgh the distal end of the nuelei olivares superiores, It

The los= of fibres in Lhe corpms trapezoides awd the atrophy of the
nnclens olivaris superior, at the operated side. The loss of the stria
medullaris ab that side and the loss of fibres of the saberrirende Seiten-

The section falls throngh the proximal end of the lesion The same fibres

The section falls l.-|:|i'[lll_‘_'__f|'| £l L N. VIL The erossed saberrirendes

Seitenstrongbiindel” now has lost o wreat many flves and =0 have the
surroundings of the erossed nuclens ventralis lemmisci (atrophied itself).

l]“'. Illli‘.]l!“:i Tﬂ[ll]’.‘lli,ﬁ. ]I\_."II'HIIEF'IEJI

seetion falls through the fillet. There is atrophy.
the !-'\.Lllll;!rﬁl,‘i;l[ I:le'i,-:r of the fillet at the u]HrmlL:J sitle.

boof the contra-lateral fillet.

the abervirendes Seitenstrancbiindel

Fir. 25 0.
demonstraies
strangbimdel’ st that side:
Fir. 25 b,
are alropbied az in fig. 28 c.
Fier. 28 E.
Fiz. 28 v. The
1
% in
3 in the medial bondle
4 in the lateral bundle
g in
The

deeuszatio ventralis tegmenti contains less fibres at the operated side

than contralaterally.

Prate XXIII and Prare XXIV. Fig. 26 aA—k and fig. 27.

20 A—F. A series of frontal sections through the medulla
26 A—E. A f frontal t throngh tl lull

oblongata of a pigeon three weeks after the removal of
the labyrinth, demonstrating the degeneration of root-

fibres.

.
I'|g,

27. A longitadinal section throngh the primary octavus-nuclei

of a pigeon three weeks after the removal of the labyrinth.
(These are Marchi-preparations).

The albreviations used
N. ang. N. VIII

r. lat. M. VIIT =

r. dese. N. VIII
r. §. X
r. spin. N. V

C. I :

M. M. XII

n. parvocell N, VIII
A,

r. med. W, VIII
fibr. dors.

' = trunc. med.

f. dors. N, VIII
il

n. magno-eellul. N, VIIT
1. Cer.

N. VII

N. VI

here are:

nuelens snonlaris
pnlix lateralis

radix descendens H
radix nervi vozi
radix spinalis nervi quinti,
corpus restiforne.

nuclens nervi hy poglossi.

nervl octavi.

= nuelens parvoeellulariz nervi octavi.

racnsticusfeld ™.

raddix medialis nervi octavi.

fibrae dorsales radicis nervi octavi.
medial trunek of octavas-root fibres,
systema dorsale nervi oetavi.
fascienlus longitudinalis posterior.
niclens magnocellularis nervi octavi.
nuelens pedunenli eerabelli.

= nervus facinlis.,

nervus abilucens,
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26 a4, The section through the entrance of the dorsal (lateral)
root and angular nueleus.

26 8. The section throngh the entrance of the ventral (medial)
root and the distal end of the nuecleus parvo-cellularis.

26 ¢. The section through the distal end of the nueleus magno-
cellularis.

26 p. The section through the middle of the nuclens magno-
cellularis and the nueleus peduneuli cerebelli.

26 8. The section through the proximal end of the medial
trunk of rootfibres (the radix aseendens N. octavi)).

27. A horizontal section throngh the nuelen angularis, parvo-
cellularis, magnocellularis and pedunculi cerebelli.
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List of books, consulted in sindying the nervas Octavus.

(G. Tricosmr Arnircra. Studio ra]}c*rim:*nt:llr silla via acustica fonda-

Herm. Auvnerr.

Yves Drerace.

Jomaxx Purkizie.
Jonany Porkizoe,

B.

B.

B.

Bacixsky.

BacinsKy.

Bacinsky.

Bacinsky.

mentale. Le Neévraxe. Vol. VII. 1906
P 229 280,

Physiologische studien iiber die Orientierung
(1858). Unter Zugrundelegung von

Etudes expérimentales sur les illusions sta-
tiqtllu:-; of :lj.nnlll.i['lutr-: de direction pour
servir a déterminer les fonetions des cananx
sémicireulaires de Doreille interne. (1556)
mit einem Anhang.

Ueber den Schwindel (1525).

Beitrige zur niaheren Kenntnisz des Schwin-
dels aus heautognostischen Daten.

Med. Jahrbiicher Bd. 6. 2. p. .79—125.
Wien 1520.

Ueher den Ursprung und den centralen Ver-
lanf des N. acusticus des Kaninchens,
Vircnows Archiv. Bd. 105, 1886. 5. 25,
Zur Kenntnisz des Verlaufs der hinteren
Wurzel des Acusticus und des Verhaltens
der Striae  medullaves. Sitz. der Berl.
Ges. f. Psych. und Neur. 11 Nov. 1559,
Arch. fiir Psych. Bd. XXIII. p. 291—292.
Ueber den Ursprung und den centralen
Verlauf des Nervus acusticus des Kanin-

chens und der Katze.
Vircaows Arch. Bd. 119. 15890, 8. 91.
Uegher die Folzen der Drucksteizerung in
der Paukenhohle und die Function der
Bogengiinge. Arch. f. An. und Phys. 1851,
p- 201—235.
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B.
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Bacinzkry,

B. Bacinsky.

W.

¥y

W.

W.

W.

.

W.

W.

w.

Brenwrerew.

VOX

VON

VN

VON

VN

VN

VON

VON

ARrTHUR

BrcHTEREW.

Becnrerew.

BeEcurerew.

Brcurerew.

H]".l']!'l'ii R,

Bronrerew,

Brcwrer EW.

Brcurerew.

Bieor.

Roserr Boyce.
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Zur Physiologie der Bogengiinge. Areh. f. An.
uud Phys. 1885, p. 252—206.

Ueber den Méniereschen Symptomen-complex.

Berl. Klin. Wochensehrift. N°. 45 & 46. 18885,

Freebnisse der Durchsehneidung des N,
acusticus, nebst Erdrterung der Bedentung
der semicireuliven Kanile fiir das Korper-
Gileichgewicht.

Pruicer’s Arch. f. d. ges. Phys. Bd, XXX,
1883, p. 312—347.

Ueher die  Bestandtheile der Hinterstriinge
des Riickenmarks auf Grand der Unter-
suchung ihrer Entwicklung.

Neurol. Centrlbltt. Bd. IV. N°. 2. p
31—33. 1885.

Zur Anatomie der Schenkel des Kleinhirns,
ishesondere  der  Briickenarme. Ibidem
Bd. IV. N° 6. p. 121—125. 1885,

Ueber die innere Abtheilung des Strickkor-
pers und den achten Hirnnerven. Ibidem,
Bd. 1V. N°. 7. p. 145—147. 1885.

Ueber die Lingsfaserziige der formatio reti-
cularis  medullae  oblongatae et pontis.
Ibidem. Bd. 1V, N° 15, p. 837—3306. 1885,

Zur Frage iiber den Ursprung des Hir-
Nerven und iiber die physiologische Be-
deutung des N. Vestibularis.

[bidem Bd. VI. N° 9. p. 193—198.

Ueher den Schletfenschicht. (Sitz Ber. der
Kimigl. sachs. Gesellschaft der Wissen-
schaften 4 Mai 1885).

Ibidem Bd, 1V. N° 15. 8. 356.

Die Leitungsbahnen im Gehirn und Ricken-
mark. Leipzig 1894. (iibersetzt von 1.
Weinberg). 8. 65 u 7.

Zur Frage iiber die Striae medullares des
verlingerten Markes.

Neur, Centrbltt. 15892. Bd. 11. 8. 297.

Abstelzende Kleinhirnbalinen.

Neur. Centrlblit 1895, Bd. X1V, 8,434, 493,

Contribution  to the study of descending
degeneration in the brain ete.
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Proceedings of the Royal Seciety Vol 55. 1594,
Phil. trans. Vol. 186. Part 1. 1895,
Neur. Cent. Bltt N° 13. 1894. 8. 466.
Roserr Boyce. A contribution to the study of:
. some of the decusating tracts of the
mid-and interbrain and
II. of the pyramidal system in the mesen-
cephalon and bulb.
Phil. Trans. Yol 185, 15897.
Joseen Brreveg, Ueber die Function der Bogenginge des Oho-
labyrinthes. Medicimische Jahrbiicher. Wien
1874, p. T2—124.
Beitrige zur Lehre vom statischen Sinme
(Gleichgewichis-organ . Vestibularapparat
des Ohrlabyrinthes). Medicinische Jahrbii-
cher. Wien 1875 p. 57—156.

J. BRrEUER. Studien fiber den Vestibular-Apparat. Wien
Sitz. Ber. (Abth. 11I) Bd. CXIIL. p. 353.
1903.

A. Buma. Experimenteller Beitrag zur Kenntnisz  des

Hornerven-Ursprungs beim Kaninchen.
Allgem. Zeitschrieft fir Psych. Bd. XIV.
1589, 8. 568 und Jahressitzung des Ver.
deutsch. Irrendrtze im Bonn. 16 und 17
Sept. 1888. Neur. Ctbltt. 1888, 8. 59.
CLARKE. Proceedings of the Royal Society 1561, p. 359
Philosophical transactions 1855 p. 231,
James Cornrier and  The Degenerations resulting from lesions of
. Faravnanr Buzzarp.  posterior Nerve Roots and from  trans-
verse lesions of the spinal cord in man.
A study of twenty cases.
Brain 1903 Vol. XXVI p. 559.
Jamgs Corrigr and  Descending mesencephalie tracts in Cat, Mon-

E. Farqunar Bvzzarp.  key and Man; Monskow's Bundle ete.
Brain 1901. Bd. XXIV p. 177.

CRAMER. Beitriige zur feineren Anatomie der medulla
oblongata und der Briicke etc. Jena 1594.

A. Crum Brows, On the sense of rotation and the anatomy

and the physiology of the semicireular
canals of the internal ear
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