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INTRODUCTION

Johnston {'0f) amnd Herriok {*14) have lafd the
foundintions Tor en underetending of the morphology of the
serchellum by thelr studiez of the orgmn in Petromyson
and wrodeles respectively. Elllot Smith {02, '03) in
hies comperative study of the memmsllen cerebellum broke
aswny, lorgely, from the older dessrintion of surf oe
enstony »nd mrovided e departure for all subsequent
studies, Holk (*'00] aise studying the meammeliisn cerce
bellum, wade importent comtributions %0 on understonding
of ite morphologys Delenge{'ll) described the ceres
beller connections in seversl reptiles on the bosis of
Yeigert series, but it remeined for Ingver ('18) to
flluninete the whole subjoot of eerebellsr morpholopy
rod funetionnl suatomys Ingvar studying reptiles, birds
nnd wemmeie, ecombined the methous of embryology, oone
parstive enatomy end experimentation. lie d1d not, howe
ever, reooghnire the fundemental distincotion between core
mis oerebeill and flocoulonodular lobe, He inoludes
flosoulus, perafliogoulus, nodulue, uvale sné pyramis in
his posierior cersteller lobe, whioh differs from the
posterior lobe of Hlliot Omith {*02) in belns bounded
anteriorly by the prepyramidel fissure insteed of the
fiasurs seounda, The flocoular lobe of Tiliot Smith,



corresponding to the formetic vermisulnris of Uolk {*08),
and ineluding flecoulus snd puroflosoulues, fo retsined by
inpvar,

 Although Stroud (A000) poimted out the foet thet
the floeculus ~nd the parsflocoulus sye Cistinet struos
tures in mammsle they heave nearly always been considered
tojether, both anstomiconlly ond experimentslly, no doudt
beonuse of their olose tepogrephiosl relatiosships im the
edult humrn cerebellum ond in the common lobor:tory enimeols
yoed for experimentatlon. The studies of Lursell {'20,
oD, '20, 'BG, '31, '32) om emthibians end reptiles more
recenily sunplemented by =n nneivsis of ihe pruiiiit
momcelion eerebellum ('34, *08, '86) and by sn enbryoe-
logieal ptudy of the cerebellum in » smoll 2ad primitive
memmal, the bet, (Larsell and Dow '35}, show clearly thet
the fundement~l division into corpus cerebelll ond suriouw
ler lobe halds good aleo in memmeis, The corous ceredelll
on mor-hologiesl grounds should dbe oconcerned chiefly #ith
miscle sense etimull, wiile the floeculonodul:r lnhA
should be chiefly or entirely vestibulsrs The studies
sited nleo indlente that the parefloocalus is quite une
relnted, ia develomment, both phylogenetle snd ontogenetie,
to the floooulus, The preaent study e-s, therefore,
underteken =t the sugpostion of Doetor Larsell in order
to cheok by eanerimensnl methods the comolusions reached
by the methods of embrrolegy and comparative ~netony,



Attent ion has beess puid ehiefly %0 the region oowudal %o
the prepyremidal fissure, the rlosoulus, the paraflioceulus,
sad the cerebeller bese., The vestibulsr sonnections of

She cerebellus have recelived cspeol ) attention,

The present study hes been besed on surgiocsl)
lenione on the ont and shite rat, The lesions were cone
fined, se nearly as possible to the parts of the oere=
bellium selected for special study, The onts were sneesthe~
tized with diml {Cibe} given intraperitonesiy in s dosege
of 0eb ve0s of o 108 solution per kilos The reta were
ansesthetized by membutal (Abdboti) given Intreperitoneally
in n dossge of 1 c.0e Of s specisl dilution (the standerd
veterinory solution one part sad water six pearts) per 200
ET0MNBy

The snimels were kept alive for two weeks nfter
oper=tion and the brains wore then trested by the Harohl
teohnique Tor degonerating riber treote ses deseribed by
Ailen ('19, p«178) or by the Hissl method for ohronotolyw
gis of nerve oells os deseribed by Allen {'23, poBO5),
S8erijel sections were nmade of the whole cerebellum ond meds
ulla of the snimels whieh survived for two weeks, The oot
meteriel, whioh wrs sll stained by the Marehi teahnigue wne
tabedded in oelloidin apnd cut sngittally et O5Ff miorn, The



The ret nmeteriel woe embedded in pereffins The Marohi
mierial woe out segitielly at PO mlors md the Nissl
materizl woe out transversely ot 19 miore, 12 oste and
80 rets survived the orerations snd the experimsnts on
4 oats nnd 28 rets were sufficiently suscessful to be
used in this study, |
 Thome who have worked with the Merohi method
are nwere of the frequency with which grenules resembling
degenerated myelin sre found in regione whioh are entirely
uneffeoted by the operative procedure, In the following
text degenerntion is desoribed ss present only where bleok
grenules were found In excess of those mresent in normml
controls of the some reglon, Conversely, where drawings
or desceription indicete » particular aree to be freoe of
degeneration, 1t le¢ to be undersiood thet the number of
granyles present wes a0 grester then those in the normml
ocontrole, All degemer ted trrote desoribed were traged
vithout interruption from the lesion,

ARIOVL . GOMINTY
It i with pleossure thet I thank Dy, Olof Larsell
for his sucgestions snd edvice, Dr. ¥illiam ¥, illen ‘opr
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floult Sechnique, 'ud to Wilietta Dow for he generous
assistmeoe in techniques |



The fider treot connections of the cerobellum
heve heen studied by worious morkers weing groas dise
seetion, observation of myelinsation, ond verious
neurohistologionl ste ining methode, By these DIow
sedures, however, it is well nigh impossidle to dee
termine the oripin ~nd destination of ~any trret whieh
mey be {dentified, The Morahi twimiqﬁe hagy mnde the
greatest contridution in thie direetion, By its use
Marend {*61), m}l {*04~*97), Dieal {98}, Munzer
oend Viener ('95), Thomss ('97), Fiimore ('00), Probet
{*08), "nd others earried out the early work on the
sonneotione of the serebellum with the rest of the cene
tral norvous systen,

Thomas and Elimoff both sttemsted to find out
the fiber oonnections of speoifie narte of the cerebellum,
but little wre definitely known in this field antil the
work of Clark end lorsley im 1908, Ven Cehuohten {*0C to Y0¢)
deserived osrefully the origin, course ~nd terminntion of
most of the nfferent and efferent ceredellsr tr otss These
erriieat workers, "s well s meay »ho have followved, have
falled %0 take sufficiently inte considerction the frots
wiiioh have been glernel from the fleld of comparntive
aorphslogye This is eanectislly true of the work done on
the fiber connections of the floeeulus ~ad norafloccoulus,
Most eaperimenters have used the terminclogr of “illot



Smith (Y08} or of Dolk (00}, nelther of whom recopnized
eny easentinl 4CCsrence between the floeoulus ond the
perafioooulus but grouped them topether {nto *flocculnry
lobe® snd "formetlio vermiculerris™ respectively.

Meny wmorkers in this rield have failed to dee
soribe thelr lseions epceifieelly enough %o enable one
to Judge whether they were dealing with the flocculus,
porafloceulus or both. Frequently, the p-rafloecoulus
hes been misonlled flcoouluss Dersay's (*14) often
quoted work on the funotion of the floceulus appenrs Lo
heve been dome entirely on ihe poraflocenjus, The dife
Tiouities of interpreting mueh previous work is ot onoe
npparent.

Ferrier and Turner {'97, p.687] observed thot,
in monkeys, rolloving lesions of the "pedunoulue flooouli™
degenersiions were treced to leiter's nueleus, the vermie
cerebelll ond the tegmentum ~ontis.

Elimoff (799, pell) destroyed o part of the coree
bellus of the redbit shioh he e»lled "flocoulus® bdut which
was probably flocsulus “nd per=flocouluns, He found de-
generation to the loteral part of the dentste nueleus
tnd possibly %o Delter's nuoleus. Jle observed rrounte
fiters conneoting the folie of the flocoulus to eseh other
mnd to the nearest folin of the heniaphere nd vermie,

Van Cehuohten {*00, pe52} stuted that the com-
‘plete extirpation of the Wloeoulus® of the rahbit's
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oersbellum slwys osuses » lesion of grester or lesser
depth 1in the “oeredellar olive® whieh in turn produces
o degenerot lon in the homolsteral suverior cerebeller
peduncle, IHis promised compiete report of this work to
have been published with Poviow, with whom the work was
Jone, hes not ag yet deen looated,

Muskene ('04), mocording %o Lowy {*18, peliB),
obeerved efter the removal of the "formotio vermiculeoris”
in the rabtbit two bundles of ‘egenerested fibers lecving
the "floooulus®, These le ve the verebellus vis the
brechiun conjunctivum and the brechium pontia, both ase
sehid snd sveatw ily resdl Lhe regios of ithe red nucious,

Glark ond lorsley (*08, ps28) concluded that the
floceulus »nd pernflocouius send fibers to the festiplal
nucious, They differentiate betweea these prrta in their
dlegrams and expleneations dbut only in onme anim i wes the
paraflooeulus Gemoged without elso iavolving the f1lo00uw
lus. In this onimel, the psreflocoular lesion was only
inoidentol to She main leesion which ws on the “snterior
pennnte lobe®,

Van Cehuehten {*06, p.652) denies the nresence
of sommissurcl fibers Letwmeen the cortex of the two ceree
tellar henlspheres or the two ";’loeanli‘g

Lowy (*18;, in rebbite snd guineaw-pigs, trnoed
the Jegeneration followine injury of the "formwtio vere

- micularis®™s The lesions probavly eenteved on the
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peraflocoulus »nd, from the degeneration desoribed, probe
ably also favolved the floooulus. From s "eortical lesion™
he treced fivters to the floooulus proper, to the neighe
boring folie above, to the dentete nucleus and » few
fibere to the sontraletersl ocoulomotor nucleus vie the
breohium conjunctivum, [e nlso deserided an "anpuler
bundle” whioh pasees mediclly inferior to the brashium
conjunctiva oad arehes over the restiform body ae » olosve
fitting onp, then sscends slong the fourth ventriele in
the rngle between the cerebellum nd the medulls to the
region of Bechterew's nucleus ond up 8 far »» the Mesehe
eephalic rooy of the srigeminuss A deeper lesion in-
volving the dentate nucleus, &s well, produced the degene
erantion ns deseribed above as well ss sdditionsl fibers
in the brrohium oonjtumotivum -nd slgo fibers pacaing down
the brashiam pontis to the nuolel of the III and IV
oronisl nerves, Fibers were nlso trsced te the abducens
agoleus but none into the posterior longitudinoel dundie.
De Villaverde ("0, p¢id48) reported the re«
sults of operstions on the “flocculus” in 1% r bbits of
which only 5 lived the reculred 1f to I4 doye after opern=
tion, lis lesions, ns Le otates, were not whot he hed
hoped for »nd invoived not only large srens of the ceree
bellus byt extrascerebellsr structures os well, From
his deseription of the "floeeulus®, on p,185, one must

conalude he refers to thet pert =iich we would designnte



e

ns She nareflocoulus, He coneluded (pel198) thet sll the
fibers from the caortex synnpse in the dentate nucleuss
thet no fibers go 10 the abduoens nuoleus, Other bdeliefs
expresssd were thet fibers go from the dentate nucleus
out the rechium pontis to the pontine nuolel of the some
ond oprosite side »nd thet the "floooulus™ of the rabvhin
is homologous to the humnn oerebellsr hemisphere,

lrouwer and Coenen ('21} removed the *flocoulus”,
probably pereflocoulus, in & rebbits with more or leas
infury to the dentete nucleus, The degencreiion desorided
in the homolatersl braohium confumotivum wes present in
provortion to the extent of the Infury to the dentste nue
oleus =d wee soid $0 Le absent entirely when She injury
wee minimele They found no direst connection between the
*flocculus” =nd the dorsel lomgitudinel btundle, the abe
Guoens nucleus or the medulls oblongeta, They did trace
degenereted Tibers to the middle and doreal part of the
veraie, Their lesions, ss Jenson { V33, p.098) hee nointed
out were of sufficient depih te probebly involve incoming
ridbers to the vernis,

Allen (84, 1s402) reported the results of copre
ticnl injuries to the "lobulus petrosus®™ vs well ne othep
prts of the sortex of vermis nd hemisvhere without gnus
sing degenerstion in ony of the recognised efferent poths
from the cerebeilum. [la did obeserve degenersted fibers

Trom the vermie t0 the lotersi vestibular mueleus,
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Herbvurg ('24, pedd; 'D4m, p.Sl4) fuile to Qife
ferentinte floooulus and parsficegulus, He shoes Tibers
from whst he hes labeled "flocoulus® golng %0 the dentote
nucleus, out the brechiam conjunotivum and rossibly to
Deiter's nucleus,

Farume (26, p,107} '27, ».158) folloming lostions
of the "floceulus™ in rabbits found Jdesenersted fibers in
the iobus mediconus, centrsl nuclesr mrea, the lobus perce
medlinnus, the lobus anterior, the lobus mneiforais, the
uvuln, snd the linguls, prineipelly om the side of the
lesion, Txtrasgerebellar f'ibers were found in the dorso~
iatersl rortion of the corpus restiformis, in the reglon
of the feolml gemu, in the mterior medullsry velum on
both sides, There wan also perce~iible degenerstiion in
the costerior lomgitudinel bundle »nd in the hom=lntersi
brachium conjunctivame He rlso found degener ted fiders
ia the homol~teral Yrachium pentia or to the region of
the nucleus of the III o VI oremisl nerves,

Tohman (*PP; D480}, recogniring fully the dene
gers of Talse interpretetion in ths use of the Merehi
technique, found thet lesions restrioted o the cortex
of the perefloocculus in eats prodused fegeserstion only to
the homoleateral dentrte nuoleus, He d41¢ not injure the
flocculus in sny oeses

“aseen {50, pe448) stoted thet the peroflocoulus
in rebbite was destroyed without injury to the dentete
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nuslens snd 'n obvious tfs“ of degenerated fibers pessed
directly inte the maperior cerebellar redupele »nd om %o
the red nuoleus., e then stizted thot » loss of the paraw
fiveoculus results in » loss of the righting refiex on the
side of the lesion, Ile oites eariier work by Limself
{*87, peB44) where he had mede the statement thot the desw
truction of the floooulus produced suoh = loss of funetion,
Jansen {'33) has deseribed Athl dogenerstion of
arounte fibers resulting from lesions of the snrefloooulus
in retbiss, These, he found, to extend only te the folis
of the uninvoived portions of the rersflcoeooulus 'nd to the
fivoculus, IFrom his disgrams e soulld assume Shot the
other degener ted filers ended oaly in the lateral deep
serabellayr nuelei, He does not show the results of any
injuries to the rlocouluss }
The following observetions hove heen mode gone
gerning the afferent supply to the parte of the nores
bellum mith which we are ohiefly conserned,. mﬂmr
root fibers o the cerstellus of mommels ore mentioned
as followsi %o the ocerebeller sortex by Cajel {'09, p.7e3,
*11 peldl), Camis (%30, pe24), Iugver {*18, p,008),
Pasger do Barenne (*24, p,004), Crey (%20, p.858), Miler
(*2¢, ped20), end Abble (34, peR8)§ to the deep muoled,
especirlly the festiplal nuclel, by Andre«Thomem {1098,
12, peB0), Winkler {'19, ped78), A, Van Cehmohten
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(%08, pe5B8 end pe887), Lotdler {'16, pe)99), Sache
(*2L, peldd), Oray {*26, ps382), Ingvar (18, p.008),
Dusser de Serenne {'84, p.004), Miller {*26, p.d28),
and Py Von Gehuohten {*87), Acocording to Merburg
{24e, »,288) primery root fibers to the cerebellum
have been foumd by Frobet ('08) and Techermak {1608)
while Lewandowsky {%04) is cmoted as bveing umsdble to
180 them, Winkler (B, pe305) denies Shet direot root
fibers of the westibuler nerve go %0 2ither the ceree
beller cortex or nuelel in the higher mesmsls elthough
he previously stoted {'10, p.478) that they ended in the
nusleus festigdl in ¢he radbit, The ozact projection
of the root fidbere has been shown by Ingvar in the ast
{*18, pe886), e descrides the fibers es ending in the
Tastlelini nuolous of both aiden, the dentete nucleus
of the homolsterel side smd in the ocortex of the nodulue,
the uvala, the Clocculue snd in the lowermost folia of
the onterior vermien lobes shiefly the Lingula,
Seoondnry vesiibuloscerebellar Tibers ere
deseribed by Van Cehuehten {*00n, pel62] origineting in
Deiter's and Dechterew's puoclei ond pessing to the roof
nuclets OSuch conneotions ere not mentioned, however,
by Ven Oehuobten (%04 te *08), Rasmussen ({*882), Miller
{*2¢) nor Oray ('80)s Peul Ven Cehuchten {'27) conoiudes
thet there rre apporently mo important sfferent oone
nections of the veetibulsr nuclei with the cerebellun,
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It has been cssumed by u‘nﬂl suthors that these
seoondary vestlosulowaeresellar Tibers go to mdst parts
of the cerebellum. A coreful senrch of the Literature
has felled %o disolose eny evidence for sush an nesumpe
tion. Winkler {'18), =mlweys emphasizing the features
whick the coohlesar and vestibular divisions of the VIil
nerve heve in common especizlly in sthelr ocentral course,
states (p.477! thet secondary cotavowoerebellar ribers
originste in Deiter's nuoleus, the wvenlirsl cochlear
auclews end the tubereulum sooustioum and end in all the
deep cerebellar nuclei. Later Vinkler ('El, »s805)
g¢henged Nhis mobem: and shows secondary ostavosgereballor
fivers originating from the ventinl ocochlenr nucleus and
the triengular vesiibuler mmcleus,

Kappers (20, pe420 and 'Bl, p.720) quotes Bruce
and Winkler, Metzcheeh and Gshlesinger, end fruce, to
the effeet that there sre afforent serebeller oofe
nectione from the triangulsr vestibular nusleus ond
stotes that there is some svidence b9 gupport the eone
tention that these end lergely im the uvule snd nodulus,
f&;:sei ’OG;: ‘;,;ite?md 27, PelZ8) hus attempied to
golve this prodlem by the use of the Kissl stein for
chromatolysis. Following destruction of the *floceulus®,
probebly rerefloceulus, he found ehrometolysis in the
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following nuolei: the dentote nueleun, the fastigisl
nuelei, the middle sired celis of Deiter's mucleus snd
the sbduoens nucleus, The dorsel pert of the eculomotos
auclens also showed some ohromalytie chnnges Beohterenw's
auwoleus ~nd the nusleus dorsclis of the acoustie were
entirely spared,

Yoshide ('24) hes desoridbed chromedolyais in
Deiter's nucleus following lesions in various ports of
the cerebellar sortex.

A review tf the lisersture on the termination
of spino serebellsr fibers will not be atfempted here,
The litersturs s sumssrdsed by WeNalty =nd Hersley {%0U)
end Beok ('27), Ingver (10, 17400} hes treced s fow
fivers from the dorsal spinocerebellar treot to the
paraficoculue, espeoiclly shown in one sproimen, He
found no fibers to the floooulus or nodulus, 7The ree
mainder of the Tibers of both the spinocerebellar trrets
were shomm to be distributed to the uvule, nyrenis,

8ll of the enterior lode and the lobulus simplex. Beok
(*87, peB4) traced u emell dundle of the dorssl spinsl
eerebellar troot te the stolk of the "floooulus”™ but the
exaet eourse oould not be determined, ‘e 414 not 4ine
tinguish between flocculus 'nd prafloeeulus, Klimesf
in his soheme (*00, p.llf) shows no fivers coming in the
inferior pedunele to the rloseulus, Collier snd Parzard
{03, peBOO)} oppiied Marohi teohnicue to tr-nsverse
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iesions of the sord in hum-na, They observed degener=ted
fibers through the restiform body to the stalk of the
floooulus in every oese,

The projection of the olive sverebellar fibers
are less well knoen, Holmes -nd Ntewars {'08) give ne
Anformeotion concerning olivary fibers to the floceulus,

Lewandowaki (*04) desorites olivo=gerehellsr
fitera to the "floooulus® but Heppers ('21, ».780] is
of the opinion that they prodbatly go to the parsflooeulus,
Wilson {38, De474) has expressed the opiniocn that the
buge size of the medial socessory colive in the whale may
he related to the enomously develoned parefloceulus in
this enimal, Fooy ('18, 1,663) has slno expresaed this
ppinion,

ronto=cerebellsr fiters sre dietrituted to the
hemisphere only, ascording to  ndro«Thomss {*12, p.24)}
and Masude {*14), but to the vermis »s well nocording to
Spitzer and Karplus (*02) end Besta {*13). Xappers
{%21, pe731} states that they have never been found
going %o sny part of the "floosulus™s Wilson {'53,
De443) estimntes Shat in the whele 60% of the incoming
fibers to the pareflocculus origincte in the nontine
nuclels Kliimoff (*90, pefl8) desoridbes fiders to the
"flosoulus® following lesions of the breohium pontis,
The desoription of the operation would suggest th-t he
posalidly injured seecondsry vestibulomgerebeller fibora,
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Ingver {"18) considers that pontowsorsbellar fiders eand
ehiefly in the lobulus -mnsiformis, peremedionus snd mide
dle lobe of ihe vermis., Ne hes done no degonerstion
experinents in this conmeotion, He has chaerved (p.404)
that in the brein of o out, showing a congenital etyophy,
the middle lobe of the "vemis®, the lobulus ansiforais,
the lobuius paremedicpus »0d oleo the paraflocoulus chowed
develommentol defocts,

The importsnce of the trigeminel nerve ia the
cerebeilum is beooming morz nnd more nvparent, Zdinger
(*08, pedB4) montione the Vth nerve slong with other
eranlel nerwss o hoving sonneotions with the ssrebsllume
Kappers {('21, p.728) stotes thet the presence of suoh e
oonnection 1s bevoning more and more substentisted, The
work of Herriok sad Larsell, =s mentioned nbhove, hns
demonstirnted the importsnce of the trigeminus im the
ghylom of the ceredvellum, Abble {'34, p.B8) stetes
that in ‘ehnidn eculeate the VEh nerve is very large and
haa meoy cerebeilsr sonneotions ghiefly to the pera-
flosoulus, lle oonoludes (p.17) that the ceredellus re~
oeives direct root ridbers «nd also fiders from the ohief
and spinel Vth nuelei, »nd states that the size of the
Vih nerve cmd the parafliocoulus is »ell ecorrelsted in
Eohidne, Ornithorbynohus, _euglodonts osnd monotremes,
Ingvay {('23, p.GlE) mekes the suggestion that the fuot
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thet the paraflocovlus regresses 506 strikingly in man
mny be reisted "So the fact, that owing to the ereet
grit, the trigeminal region hes not the ssme importance
in motliity im man o Lt has ip the guadrupeds, shere
it 45 o very importasnt orgen for grasping, defense,
eta."

Uther medullary centers send sfferent 9onw
neotions o the ceredellum sceording to Zdinger t*i)a,
PedB4) and Erouse (%30}, The latter, using the Harohi
method, Tollowed degeneratod fiders from lesions ine
volving the sensory nuclei of the vapue »nd glossos
sharynpeal merves into the onrosite restifsorm body to
end in the lobus medicnus snterior ond in the uwvuls end
lingules fmesell {1007, ».43%) and Ferrier end Turner
(1000) denied the mresence of such conmeotions wheon they
were advooscted by “dingers

Hetlsulo=oerebellsy fiders hnve deen lesoribed
by Van Gehuohten {'0R, p.4f and '04, p.138) and by Popes
{*30, pelB)e The latter investigntor traced them to ¢ e
"flosouler lodes”, |

Jensen {'28) has recently summeriszed the mork
of Clerk sud Uorsley {('08), Hrouwer »nd Coenen ('21},
and Seito (*23) on the arocunte fibers of the seredellum,
Yariable reesults have been oblained es to thelr extent
end distribution, Kusume {'26, '27) end Bender {'32)
have sleo studied this problem, /is Jsnsen has pointed
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out, unless the lesions sre super icliel snéd restrieted
to & single port of the cortex, the reaults are insonw
olusive. Go far no lesions hove been reported on the
flosculus or nodulus without involvement of other parte
of the serebellum, Mamy hove used the tersm flocoulus
but on enelysis, 1% is cleer that they hove slwoys ree
ferred to the paraflocoulus,

Prootioelldy uothing ls known concerning the
connections of the nodulus, considered separntely from
other parte of the cerebellums Xiimoff (18990), Clark
and loreley {'00), Allen (*24}, Hohmen (*29) and others
have gooh Shasrveld tho comnections of the vemmis 0 the
fostiglinl nuclels They rlso lhave desoribed fibers, ose
pecially from the sn%erior pert of the vemis, to the
vestibauler nuoleis Sender, (*52, ps#4) 1in o study on dogs
following lestions of the besilar perts of the cerebellum,
is able to freoe fibers to the roof nuclei. By soeonlled
long cortico-fugnl fidbers, the besel ceredbellsr rfolis
are suid to be comnected with the vestidtuler nuclei snd
adjncent reticular formotion of the s'me =nd the opposite
sidensy From en snslysis of her lesions it s A1fficuit to
ex¢lude poseible injury to troote originating in gores
bellar »nd pera«serebveller nuelei, She descrides associes
tion tundies to ¢ll parts of the paleowcerebellum (vermis
end flocouli)e The fibers to the flecoulus, found in dog
A7, may be secondsry vestibulowgerebeller friders, The
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desion in this saimel involves, in adiition to She
eortex of the uwuln, nodulus, and lingula, the uua'-m
mrfoce of the left inferior pedunsles All other
lesions sere obviously even more extensive snd oould
hardly have evoided deep cerebdeller structures. She
states that the nodulus reccives fower sssooistion bune
dles then sy otlﬂ- part of the vermis,

Ingver {*18, ps408} 4n hic sohems of the
sfferent supply to the cerebellum puts the floseulus
ond the nodulus in o separete olase from all other parts
of the oerebellums These two Lodules sre phowm %0 be
the only peris of the cerobslilum =bish reseive purely
vestibular efferent conneotione,

Yore infometion is needed concerning the nose
oible differences in the efrerent sortical connectioans
of spmeifio parte of the poesenlled "wi'li.l".
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DERCHIPTION

The Parafloooulus

in the oxparimental procedure on which the
present study is besed, the nmﬂéaaulu. nlone wap
demaged only in ret 17 (figes 20, 21 and 28); deep
ieaions of the paraflotenlus =2ad flosoulus, inoluding
incoming Tibers to & greater or leos extent, were made
in reta S, 10, 81 end 32 {fige. 86 and 27); the parse
flosoulus and lodbulus sawiformis were demnged in rat

21 and on% @ {flge. ) snd 2); the lobulus sxsiformis,
the paraflogoulns ond flocoulus In et 4 and ent 1L
(figes 3, 4, 5, &, 7 and 6]}3 end the lodulus ansifornis,
pareflocculus ~pd vestidbuley nerve in cat 13 {fige. 12,
12, 14, and 18)s 4l) of these speoinens were stalned
by the Merchi method.

Dogenerated fibers from leaions of the oortex
of the peraflocculus in »oth the ecat »nd the ret osn be
followed 1o the ventroosudsl portion of Lhe dentorte nue
elous and te {he laterel extremity of the mucleue inter
positus vhere 1t is continuous with the dentotus {Lip. 58).
is rat 17, the fiters panrs medislily from the parsflocculus
fate its stelk {fig, 22) and then crudel to the 1nconing
pontine Cibers to end in the ventroocudrl portion of the
dentete nuoleus (fige B4)e OSome of the riders extend
farther medielly to ond in the bsallar portion of the
pucleus interpositus (fige P5)s In onte U, 11, cnd 15,



lesions i85 the pareflosculus wers followed by similer
degeneroted trects (Pigss 1 Yo 19)s Ho fiders from the
parafiosoulus sould be treced in either the ost or the
rat to the r»uxgiux. aualceus or the vesiibular nuoles,.
The findings are culte in oloee spreenent =ith those of
Mohmen {'90])4 '

‘ Areuste fiders from the pureflogsulns pass to
the three or four folle adjecent to the lesion and in
Aesser numbars to the flgsoeunlus {figs. 2, 4, 5, 8, 15,
14, 18, 21, 22 end 28}, Nome wers found couwoting the .
parafineoulusr »mé lobulus mneiformais. 1In rets 81 and
38 in whileh the entive parsflocoulus was dentroyed,
fibers oould de treced =eszing to the uvule =ad pyrimis
(fign. 28, 29 and 29), These nppesr to have their origin
in the medis} portions of the psrsfloeculus since none
~pe Tfound nfter lesions ~onfined to the lsteral rogion
{fig.21)s These fiders sl terninated ifu She lateral
| parta of the uwals rad nyremis, The nyranis and uvuls
oerg sontimous with the serofloconins in the young rot
{Loweell end Dow *858), These srousto fiters in the rs%
appear to sgree well with theone Tound Yy Jensen {'03)
in the yabhit. [lo does not desoribe eny erperiments
in »hieh the medicl portion of the cortex of the paree-
floconlus was deastiroyed,

Inooming fidere to the pareflocenlius are not
woll known. Spinoecerebellar fibers, (Ingvar 18},



trigoninel conneetions (ibbie *34), end (Ingver *23),
olivary conncetions {Xooy Y1G] ond (Wilson *23), pone
tine Ciders (Klimoff 180%) and (Viloon O8], and pose
eibly retlculo-serebellar conneotions (P.pez *30) Rave
all been desoridbed or suggested as beling inconing Tiders
% the percnflooculus., In this study no nrimery or
pecondary vestibular Tihere weore found to snd in the
perefivoculus {(fige, 10, 40, 47 and DR}, hparlﬁatl
uaing the Misael method following parsflocouler losions
in 3 reta rhoy no ohrommtolynis in the wvestidulsy
auclel, ths daep cerebeller muclel, the iaferior olive,
the pomtine auslsl, the sgaswry Tih muwleus insludisg the
dorsomedisl portion of sensory V, mesleus of the ceree
bellar commissure of Larsell ('29), imte whiok secording
to Allen (%19, 1.190) the mesemsephnlic ¥V root seonds
selleterala, The lack of ohromatolysis doees not
eliminate the nossidility of a connection Lotwesn some
of the muslei mentionad snd the para®loconlsr sertex in
view of the mpall sf2e of tha leston sompurad to the
wide arsam OF serebellar cartex inte whish many of these
nuslel ere knowm e send fidern, Ye ars noble to
sorrohorate Mumpee's (*94) daxerintion of extencive
shromatolysis following similar lesicons in the robbit,

The lLobulus insifornis
The lobulus =paiformis wos dmmeged in oate
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9y (fige, L ond 8) XX, (riges 2, 4, &, 6 end 7) end
18, (figs. 12, 13, 14 snd 18) end in rete 16, ©1, nnd
4¢ The degeneration osn be traced in all csses to the
nuoleus dentetus (figs. €, 9, ond 18), with fiders
fron the more snterior portions of Orus I and the
lobulus simplex slso going to the nmueleus interpositus
{figs 9)s Aldthough ne figures are given to show this
degeneration in the rot, the distridution in this
snimel is identionl to that found in the ente Arocuste
fivers oonneot Crus I lobulus nsiformis to Crus II
lobulus sneiformis ~nd vioe verss, Fibers from Crus 1l
gui e roged 4o nelghboring folis of the lobulus
paremedionus, No fibere were troced to the midline
unleas the lesion was deep enougch to involve incoming
fibers, probeobly rontines This differs from the eone
clusion resohed by Jemsen ('33, peS08]),

. The Floosulus

The flocoulus alone was (rmepged in rot 30
{figs. 31, 32 and 58)s It wes dr;nged, topether with
the perafloeoulus, ia rets O and 10; with the poree
flocoulus and lobulus -nsiformis rat 4 ond oot 11
{figes 8, 4 ond 7); with the pernflecoulus #nd braohium
poutis in rots 12, 51 ond 38 (fige. P6 end 27),

Degenerotion in the enty, From the lesion on
the oat's floocoulus (fig. 7} fibers of degeneretion



pass medislly sbove -nd rosiral %o the latersl recess
of the fourth ventriele and just osudal snd delow the
brachium pontis (fige 8)s GCome of the fibers nsoend
into & oredie~like bundie of Tibers bLeneath the nuolous
dentetun (fig, 9) shioh 4» port of the droohium 20he
Junotivum, llere they intermingle with fiders from the
lobulur ensiformis, whish descend "nd cpperently tere
minete in the meighboring portion of nuoleus dentatus
(fige O)s Some of the fidbers retein & more bosel |
position rostrally of the dorsal coohlear nuoleus.
These Tribers from the floooulus pess botween the upper
Tivers of ths 00 restiforme {fig. 10) to termincts
in the lateral part of the Deiter's muoleus {(Tige 1l)s
Those whioh peass medially in compeny =ith fibers to the
brachium oonjunctivum end in the suyperior vestibuler
nuoleus of BDeohterew (fige 1l)s JNome osn be followed
to the faetipgial nuoleus proper, althoush the vestibue
lor nuelei cmd the bnenl portions of both the nuoleus
interpositdas ~nd festigil ere, st momy points, oone
tinnous,

Degenereotion in the pnt, The fidbers from the
leatons on the flocoulus {fige. 27 nnd 33) paso medielly
~jong the rostrel apex of the lntersl recess of the
fourth ventriole nnd ore well sepcroted from the fibers
of t'e pereflocculus {figs. 26 and 24), Although & few
degeanernted fiders ~re seen in the besanl portion of
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the adjacent dentete nuoleus, the bulk of the {ibers
termincte in the vestidulsr nualel, as in the ont,
AfTter nrohing over the restiform body, the ms jority of
the floocular fibers terminnte in the istersl portion
of Deiter's nuclous (figs 20) which lies jJust mediel
%0 the restiform beody, The remeinder of ithe Tibers
forms o small compecot bundle =% the ngle between the
bese of the ocerebelium and the medullss 7This dundle
passes into the medinl portion of the Juxteerestiform
todye In the sogittal plene et shich the dorsal eoche
leer root Tibers poss deep into the substance of the
medulls, this tiny "engular bundle of Lowy” turas
sherply rostrally to terminate in the puperior vose
$ibvulor nueleus of Dechterew {fizs B3C)s No fibers pass
to the fastigial mucliels There is no doudbt that these
fibers come exclusively from the flocouwlus and not from
sny other pert of the soeonlled “"formetio vermioularis”
rrom whioch they are sald o0 be derived by ﬂwg It is
diffioult to comprre these findings with previous exe
perinensal work beoruse of the leck of det=ils given
concerning the exsot location of the lesions, There
probebly has been ne previous experimente where the lesion
wes confined to the Tloeoulus provers

The afrferent ribers to the flocoulus sre sntirely
vestidbular nd will de described below,
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The Nodulus, Uvula ané Pyremis

Lesions % study the comncotions of modulus,

uvale and pyromis have bwen made in rete 14 and 30
{Tige 3G), in whioh the uvule end nodulus were drmegeds
ret 10 {Tigs. 37 end 58] in whioh the pyrmmis ond uvuls
were domageds snd ¢ 28 in whioh all three lodules were
demaged, Sogether with the nuclet fretigll snd inters
posituse All of the above haove been st ined with the
Harchi method nnd are of value in demonstrating the
ef ferent conneotions of these pertss The afferent supply
to the nodulus ond uvale is disoussed inter under ves-
tibuler conneotiones The stein for chrometolysic has
beon used in the left helf of the ocerebellum of rats
14 and 15, and the whole cerebellum of retes 20 ond 28,
This mrocedure has given mesger results,

| Fiters from the nodulus snd the wvulas ond in
the fontiglel nuocleus and in o3l the vestibuler 'mhl
of the scme side (figs. 88 snd 50), Prom the medisl part
of the pyremis, fibers poes to the feastigiel nucleus
(Tige 7]}, but no degeneration is found in the bundles
of the cerebello~vestibulo fibers (s.vefs)(fige 50,
The lnterel port of the pyromis, which is clomely
assotiated with the lodulus pnremedionus, sends fibers
to the medinl pert of the nuoleus interpositus (fige 28},
There is no evidence from this study that fibers, in sny
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signifiesnt nundber, oross the nidline to end in eny of
the controlaternl nuoleis Arouste fidbers between i @
lobules 2re not AMEroOus. lmmMﬂtthuMu
to the nodulus {figs 57} nor from the wvuls to the pyremis
in rats 34 or 18 {flgs 38}« No lesion has se yet been
nnde ontirvely restricted to the nodulus, soc srouste
fibers from it hove not deen studied, Interconnections
are observed between the lesion snd the cortex of e
seme lebule medial ond lateral to the lesion, These
oaoas ionally crose the midlime if the originel lesion
=as plaoced -uite wedinlly, If th'iuiw invalves the
base of the Sasnia dotwosy the wvuls and the parse
flocoulus, & smoll amount Of degomeration mey be Obe
served 1o extend ss far ns She medinl part of the parae
floocular cortex and =ome degeneration is obeerved ito
$he flocoulus, the latter presumably lergely due to
iovolvemont of secondory vestibular fiders { see page
nos 30)¢ Conneotions similar to those of the nodulus
snd uwule have been deseribed by meny previous vorkers
but few Lave differentinted betwreen the npﬁrin lobules
of the posterior part, Moast of the fibe:s to the vese
tibuler eree sre desoribed as being from the vermis or
from the anterier p ri of the vermis.

The offerent connections of nodulus, uvala,
and pyremds ere disoussed in the deseription of the
vestibulor osystou,
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Vestibulowserebell r Tibers

foot fivers of the vestibular nerve cre low
volved in the lesions in rota 6, 20, 27 (rige. 59, 40,
snd 41}, asnd ont 1B {figs. 12 and 18}, The letter two
probably represent inommnlets severing of the vestidular
nerve, Jjudging from the sbsence of vestibular asymptoms
following the oper~tion, In rote 8 nnd £8 the vestibular
gonglion is not destroyed and enaanﬁulntly the degenerse
tion is confined to the distridbution of the ccohleer
divisions This hes been useful es o comntrol in inters
preting some of the other lesions whioh were more oxe
tensive, '

in out 12, the fiders cre treced inmto the
flosoulus lotersl to the ocorpus restiforme (fig. 16},
Ingvar (*18, p.368) shows fibers from the vestibuler
nerve coming into the flosoulus nround the res.ifom
bodys Ungittal series clearly show thet this is not the
sase (figs. 17 ond 18}, The remeining vestil iler fibers
peass medinlly between the restiform dody amd the spinsl
Vih root {fig. 17) to teminete in the vestibuler nuolel
(figce 18)» The westibuler fibers whioh ssoend towerd
the ceredbelliun pepe through Teiterts -nd Neohterswnts
nuolei and the basiler portion of the f=stigial nuolieus
(fige, 18 ond 19)s They teminete in pert in these
nuolei but some fibers continue onm to end in the cortex
of the ncdulus »nd the lLower folis of the uvula of the
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some side (fig. 193a. In this oot the lesion of the
vestibuler nerve wes invomplete, dut no Jegenerated
root could be tresed to the linguls or to sny other
ports of the anterior lobe. /Ileo none ¢ould be traced
to the deep nuelel or to the cortex of the Opposite
side,

These rosults sere confirmed in the rat
gxeept th.t direct Civers to the flocoulus were not
denonst*ated with certainty {figs. 30, 40, 41 and 42),
The resulis in this perticuler phese of the work were
sonevhat unsctisfactory beceuse the lenions when they
involvel the VIII nerve in its antirety clways iluvelved
ed jJeoent medullery strugstures, and the lesions in rot
29 end ont 12 were probebly inoomplete., TFrom these
experisents alome, no conclusion i possible as to
whether the degeneration deseribed ia the res it of
injury of the veatibulsr root {Ingvar *18) or of the
ventral coghlesr nusleus (Winkler *10 =nd *21), The
major pert of previous work would, hovever, indleste
that they sre truly vestibuler root fivers.

Seogondary vesiibvuloegerebellsr connections
have been studied by meons of fortunste lesions in the
Juxtrerestiform body of the rets 33, 34 sand 38, In rat
88 (figs. 46 and 47), the lesion wes o complete division
of the Juataerestiform hody without involving the restie
form body peoper, There wna e very e=all lesion on the
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under surfeee of the nodulus snd o slight druising of
the left posterior longltudinal bundle {(fig. 48), The
min lestion unfoftuqnxtly extends for emough rostrally
to sever the ventrel spimo=oerebellsy trect {(Pige 48},
Retes 34 =nd 30 have similer, though more extensive,
lesions, The degenerction found, however, is in hare
mony im all perticulers with thet from the oslmost 1deal
losion in ret 20 {Figs., 46 and 47),

The segondnry vestibulowserebellar “ibers %o
the homolrteral side (fige 47) peses %o the nodulus snd
uvala by the seme course sy wes iteken by the root fibers
ffic: 48): The fibers 3o the homolatsrsl flosculus are
divided into dorsal ané ventral groupes by the resgtiform
body (fige 48), The dorsal division srohes sbove the
rtttifﬁrm taking & course persllel to the ef eremt fibers
from the flooculue, while the ventrol division pesses
betwean the ohlef sensory nucleus of the trigeminua
and the fibers of the brsshium pontis (flg, 45). A8
the seotions are rend leterally these two groups oome
together (fig. 44) 'nd terminete entirely in the flooouw
lus (fige 43)s Nene are found in the pareflosoulus
{figs a8},

The seocondery vestibulsr fibers to the contrae
leternl parts of the oerebellum pass roross the midline
both onudally snd rostrelly of the fsetigisl nuclei,

The mejority of the Tibers %o the uvule snd nodulue



1.

aross at the base o these lobules, At the laternl ox-
trem iy of the controleatersl part of the nodulus o fevw
fibers sre present st the borse of the teenis of the
fourth ventriole. They pess into the Ploconlus (fize.
40, 45, 50, 81 and 52}s Theae fibers appear 1o repre-
sent the latersl commissure of Lersell, The majority
of fibers to the sontralstersl flceculus take « mere
rstrel course ond oress the nide-sagittel »lone in come
peny wi‘h the unﬁi;unnrutc& fivers whioh meke up the
uncinate foacleulus of Aussell (figse 40 nnd 40). A
few turn medinlliy %o terminote in the vestibular nuslei.
Thoae destined for the sontreinteral floseulus sontinue
Asterally tsking o gourse rostrsl and vealrsl to the
opposite restiform body and osudrl to the breghium
pontis {fig. 0] t0 enter the floooulus at its rosiro-
medial extremity (fige. 6l)s They end only in the
flosoulus {fig, 58}, These vestiduloeserebellsr con-
nections sgree guite well with tﬁqae desoride! by
Ghimazono (12} im the birds. From this meterial 4t

is impossidle to tell suether secondary veatibuler
fibers go to the enterior cerebellsr lobe or not, beonuse
the ventrnl spinowcerebellor trect wes nlso severed, nnd
the degenernted fibers %o saterior folle o2n be secounted
for on this basis. llowever, the course of the orossed
Tibers at the bepe of these folls snd the presence of

efTerent vestibular conneations Trom thie region, pointed



o o1

out by Allen (*84, p.438), Bender {*08, peP4) and
others, mrkes i% probeble thet there are secondary
resilbulo-cerebelior conneptions %o the folia of the
enter ior lobe, The degemerstion te the floceulus,
nodulue and yrula is not due to injury of the ventral
epinowcorebellar frsoioulus is shown by the faet thet
this bundle wep eclso nooldently severed in ret 11,
ead in tils serles its dlstridution is limited to the
eatoric?® lobe of the cerebeliume This i3 in agreemant
=ith the results of MaoNslty ond Horsley ('08), Imgver
(*18) amd others on the termination of the ventral
sping-coeredellsr $rocte The linguls is ssid 1o de
free OF spinoecerebeliar rivers scocordimg to Meolslty & loveley
(09, 2.800) while Ingver finis thet o few fidars of the venw
trel spino~cerebsller treet end in the limgula ('16,
Ped0) o

The number of degenersted Tibers to the controe
lateral Tlocculus eppesrs t0 be only slightly less than
those to the homolateral flocouluse 80 far ss conolue
sions from these experiments sre justified as to the
ratio of secondary Tiders to root flbers in o given eves,
the honolater«l secondory vestibular ribers sre sbout
thres times os numerous as the root fidbers. Then those
from the opposite side sre included, sll seoondery
vestibulear Tiders are shout Tive times as nuserous as
the root ribers.
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“arehl preperetions ere inadequate to detere
adne speeifioally whlah of the veatlibulsr nuolel zive
rise to nuoladeserebelliar fibars and the experimonts
pudae, slag the Nissl method Bove botn unsatiefostory.
The review of the literature (see above p.18) gives very
little information bearing on thiz point, In the achemn
{rigs ©3) I heve purposely omitted o sell body on the
pecondary vestibulo-corebellar fibera,
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SUMMANY AND CONCLUSIONS

1. The litersiure concerning attenrts to
lesrn, by experimental meshods, the conneetions of
the Tlossulua, perefloecsulus, nodulus snd uvala is
revieved, Careful attention 2 civen to the previous
work done on the direet and secondary vestibulomgsre
taliar sonnentions,

2. The jmportance of considering the floooue
lua "nd pesrafloooulus separately in determining thelr
fiter conneotions is ‘nphttSsid. Attention ia onlled
to the lnok of such e distinet on in mush of the previous
work and the 4iffieulty !Ber&f@r? of properly interpre-
ting the results.

3¢ The materisl used in this study comsists
of 17 oats and 25 rats, The experiments on 4 onts and
28 rats were sufficiently successful to be used in this
study, |

4, The material wns either o;alucd ~y & stogs
dord Nerohi method for degenernted fiberas or by the
Nissl steln Tor ohmuasvnlyaai of narve cells,

B+ ¥hat ore bellieved t0 be direct vestibuler
root flbers, are traced to the vestibular nuolei, the
featipgial ouocleus, the floecoulus, the loteral helf of
the uvuls »nd nodulus sll on the seme side,

B¢ A lesion confined to the juxteerentiforn

body in the rat involves inooming fibers to the



cerebellum, The majority of these flibers are belleved
to be sesondery vestibduleseerebellor fivers, Thelr exsct
origin is not inown, They are dlsiribuled Lo both
Ffoebipial nusled end the cortex of both the floocoull,
the uodulus ad the uvule, They prodably sise end in the
basilar partes of Lhe anterier lohe, Thelr distribation
rosembles the veatibulowsershellar sonneol ions in lower
Pformwm, ‘o mamaels, however, the sourse of these oldest
cerebeliny sounco'lons hies been nodified and rushed aside
by the extensive Adeveloment of gpinge-nerotellar snd pontow
cerabelinr aystems. We gecondary vestibuloeaerebellar
fibere were atudied in the ant,

Ve The parsflosoulus in both the rat mnd the
ant sends efferent fibers S0 the ventroeandsl border of
the dentnte nucleus and into the Lateral »ardt of the
beniler portion of the rueleus intervositun, The fivers
nre sharply limited from the efferent Tibers from the
floeomlus in their course ond distridutisn, N¢ fidars
fron the cortex of the paraflocoulus lesve %he serebellunm
by any of 1%z rodunolos, Little information was gnined
soncerning the nfferent sunply to the varaflocanine,
Lesions involving primnry mnd secondery natihﬂmmbﬂkr
fiders cruse no degenerantion in the seraflnesulus. Lesions
confined to the paraflosonlus followed by stoin for ghromee-
tolysia Toiled to Aimolose the origin of its incoming
fiters. Trom leelons confined te o feow folis of the

pornfloeculus in the est, srouste Tibers meas te neighboriag
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folln elthin the par:flosoulus end » few pass into the
homolateral flocouluws, In the ret the sems sondltion
$6 found except that when the wmedinl extronity of the
pereficioulns 1s damaged, nrousts flhlers nuss to the
Interal port of the onyremis and wvuls,

S+ The flosculus sends effsrent fiders, ia
Both the rat »nd the ont, to Delter's end Seahterse’s
nweledy None end in the frstiplal nuolel. The flosculus
recgives direct root Tibers of the vestibalar nores in Lhe
ent snd probadbly alec in the mt. Theas fiders enter the
flosanlue lotersl %o the restifornm Podys In the rat the
floceulus recolivss sscondary vestibulowcerebelier Fibers
from the ventibuler suclel of the seme ond pnvosite atldes.
Aroucte Tivers connect the sortex of the Tlocoulus with
the noerest portions of the persflocsular sortex,

Y+ The lobulus ansiformis sends fide sz ¢o the
dentete nuoleus In both the est and the ret. The rnterior
part of Crus I lobulus ansiformie and the lobulus sinplex
send fibers to the nueleus interpositus slmo. Owrus I and
Crus II of the lobulus ensiformis sre interconneeted by
srouste fibers, Crus II sends arouste fibers %o ths nearer
folia of the iobulus paremedisnus, No true arouate fibers
pass to the “wvernis® from the lobulus snatformis in either
the ort or the rat por are $he two ocerebellsy *henispheres”
sonneated by srouste fibers.

10 In the ret, Tibers pass from the medinl navrs



e

of the pyremis to the Pestipial muoleun, The loteral
part of the pyremis is connected to the nueleus intere
positus, 1% sends no flbers to the vestibular nuclei,
Raitaer direst nor secondsry vestibuler fiders #nd in
the pyremisz. Arousie fibers from the istersl part of
the pyremis pose Lo the nesrer folis of the lodulus
peramedinngs, Nomne go %o the lobus medius,

tle In th' rat the uvuls ond nodulue wend
fihors %0 the fastigial nucleus on the same gide ar the
losion, The nodulus snd %o some extent the uwrule sleo,
acnd earebelloevestiduler Tibers shrough the i‘utighl
auglie = into the Mrteerestifom body where thay iter=-
minete in the homolnterel veatibular ruclei. The nodulus
snd uvele recelve primary ot fiders of the vestidulse
nerve in theip homolaterol halves, They receive secone
dary veatibulewsersbellar fidore bDoth orossed snd Unhe
eronaad, Mo arounte flhere panse from the avals to She
nofulus or pyrantis, The srouste fibers of the nodulus
were not cetermtined,

iR, Ample cvidence in presented ‘o indicete
the neoessity far 4if srentisting beotween the flosoulus
“nd the paraflooculus in ell Mture exporiments on t ese
perte of the ocerahellum, The fiber connections of *hose
lobules 40 not tustify tieir slessifiention inta = ninele
lohe,

12« This work indlostes, e Ingver hes shown,



thot the cerebeller vermis sonsiste of separatn parts

sith 4ifforent cosneotions. It reeemvhasises the fallsey

of considering the vernis o8 & single enctomiosl entity,
14, This 2tudy shoms, by experimentsl methods,

thzt the 4ivision betwsen the floconlosnodulsar lobe sné

he sormis csrebelilt 1o fandamentel in the marsholosy

of the eerabellum,
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Fig. 1 «- Lateral view of the cerebellum of art no. 9.

Lesion in s0lid bleck, l.Bx

Fig, 2 =~ Schema of the ocat cerebellur modified from
Riley ('29)., Lesion in cat no., 9 in solid
black with distribution of the srcuste

fibers shown by stippling.
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Fige 3 ~= Lateral view of the cerebellum of e2t nc. 1ll.

Lesion in so0lid black. 1.5

Fig. 4 ~- Schema of the cat cerebellum modified from
Riley ('29), Lesion in est no. 11 in solid
bleek with the distribution of the srouste

fibers shown by stippling.
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Fige 5 == Sagittel section of the leteranl part of the
cerebellum of cat no., ll. 3.75%., HNote the
lesion snd the srouate fibers to ~djacent

f@liﬂ' (ll L, g"g”g)o

Fig., 6 =~ Sagittal section of the cerebellum of cat
nm. ll mﬂial tD fi@;. 50 3.?5:{’ (ll L,
Belwl), |
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Fig. 7 «~ Sngittal section of the cerebellum of the cet
no. 11, medial to fig. 6. B.76x. (11 L,
7"'2""1).

Fige 8 -~ Segittel section of the cerebellum of cat no.
11, medial to fig. 7+ B.78x., BShows fibers
from lobulus smsiformis snd perafloeculus
separated by the ianconing pontine fibers.
The fibers from the flocculus are isolsted
from the others being located just above the

fourth ventricle. (11 L, 13~1-8),
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Pig. 9 -~ SBagittal section of the cerebellum of ¢=t no.

Fige 10 -

11, medial te flg. 8, 3.,75x, The flbers from
the lobulus csneiformis and pasraflocculus have
termineted in the nuoleus dentetus., A part of
the parafloccular fibers end in the nucleus
interpositus. The fibers from the floceulus
are moving upward to lie rmong the fibers Just

beneath the nucleus dent-tus. (11 L, 17-2-3).

Sagittel section of the cerebellum of c¢st no.
il, medlal to fig. 9. 3.78x. The fibers from
the pareflocculus =nd lobulus ansiformis have
practically nll teminnteds The fibers from
the flocoulus are seen pessing medislly by

twoe routes; one between the incoming fidbers of
the corpus restiforme, end the other cmong the
fivers of the brachium conjunctivum. (11 L,

24-2-2),
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Figs 11 «= Sagittal secotion of the cerebellum of eat
no, ll, medial to fig. 10, 3.78x. The
fibers from the flocoulus are seen ter-
minating in Deiters® and Bechterew's

nuelei., (11 L, 30-2~1).

Figs 12 == Loteral view of the cerehelluvm of crt no.

13+ Lesion in s0lid black. 1.5%.
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Fige 13 «~ Scheme of the cat cerebellum modified from
Riley ('29). Lesion in cat no, 13 in solid
blagk with dlstribution of the sreuate fibers
shown by stippling. (The stippling seen on
the lower part of tne nodulus does net indiw
*=%e arcuate Tibers, dut shows a part of the
cerebellar cortiesl area supplied by the

vestivular root fibers).

Fig: 14 -~ Sagittel section of the latersl part of the
cerevellum of cet no. 13. 3.75x. Note the
lesion end arcuaite fibers to adjecent folia,
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Fige 15 =~ Sagittal seetion of the cerebellum of cat
biidu M 3..5’ medisl to fiEs 14, 3+75%. (15 L,
3»3-%),

Flg, 16 =~ Segittsl section of the cerebellum of cat
no. 13, medlal to fig. 15. 3,75x. The
fibers from the perafloceoulus =nd lobulus
ansiformic are seen %o terminate in their
respective parts of the nucleus dentatus.
Root fibers of the vestibular nerve are
seen passing into the flocoulus, (13 L,

“‘:x""‘}.} *
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Fig; 18 ww

Seglttel seotion of the serebellum of oot no.
18, medial to fig. 16. B.75x. The Tibers
from the mrefleconlus are seen to end, in
pert, in the nueleus emboliformis, The

vestihular roaot 13 not shown. Note the

flosmlus ermund the rasiiform bo dve

{13 1, 13-2-8),

8201t 421 seation of the serebelilum of est no,
1%, medinl to fiys 17, 3.782. The seotion
passes through the juxts restiform tody -
{GeJars) and shows the distribution of ves-
iibulrr root Tibers to the vestibuler nuelel.
The Tibers which heve ;assed medinlly in the
dorsal coshlzor root of the scoustic nerve -
(redeo, TIII £.) desoend irough this scme
vestibulex nrea. (12 L, 20«8s-1),
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Fig. 19 =« Sagittel section of the ceredellum of cat
no. 13, medisl %o rig. 1l8. 3.76x. Root
fibers of vestibuler nerve are seen in the
basal part of the nucleus fastiglii snd in

the nodulus end uvula. (13 M, 6-1-1).

Fige 80 ~« Lateral view of the cerebellum of rat no.

17. Leeion in solid blaock. Bx.
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Fig, 8l ~= Schema of the raet cerebellum., Lesion in rat
no. 17 shown in solid bleek with the dise-
tribution of the srouste fibers shown by

stipopling.

Fig., B2 -- Sopittal scction of the latersl part of the
cerebellum of rat no. 17, 7.5%z. The lesion

is seen here, ({17 L, 19-5~4).
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Fig., 88 -- Sagittal section of the cerebellum of rat

?igs 2‘& -

no. 17, medial to fig. 28, 7.5%x. The
degenerntion is seen in the st=lk of the
parsflocculus =snd & Tew arcunte fihers to

the floeoulus. (17 L, 17-8-4),

Sagittal section of the cerevellum of rot
no. 17, medial to fig, £3. 7.5xs The
fibers from the parsaflocceulus are seen to
end along the ventrocsudel borider ¢f the

pucleus dentetus. (17 L, 15«23},
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Figs 25 == Sagittel section of the cerebellum of rat
no. 17, medial to fig. 24, 7.5%x. The
fibers from the paraflocculus end, in

part, in the nucleus interpositus.

Fig. 26 == Schema of the rat cerebellum. Lesion in
rat no, 32 shown in solid bleck with the
distribution of the ercuate fibers shown
by stippling. Degenerstion to other gcor-
tieal orees shown in subsecuent figures
is esused by the involvement of the
brachium pontis in the lesion, (see

fig. 2‘?) .
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Fig. 27 -~ Sagittel section of the lateral pert of the
cerebellum of ret no. 32. 7.5x. The lesion
involves the whole stelk of the flooculus
and paraflocculus znd a part of the brachium

pontis. (32 R, 9-1-5).

Fig. 28 ~~ Segittel section of the cerebellum of rat
no. 32, mecdiel to fig. 27. 25x. The degen-
eration is from both the floceulus snd the
paraflooculus., Compsre with fig, 24, in
which only the parafloceulus is demaged and
fig. 34 in which the flecculus slomne is

demaged, (32 R, 7-4-8).
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Fi&c 39 "

Fig, 30 ==

Seglt tal sectlon of the cerebellum of rat
no. %28, medisl to fig. 28, B8Bx. Arcuate
fibers from the medial part of the para=
Tflocoulus are neaer their teminstion in the
lateral pert of the uvula, The me jority of
the fibers from the floocculus are seen in

Deiter's nucleuns.

Segittel section of the cerebellum of rst
no. 32, medisl %o fig. 29, 285x, The
"angular bundle of LOwWy" is seen ending

in Bechterew's nucleus, (32 R, 4-1-3).
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Fig. 31 == Lateral view of the cerebellum of rat no.
30, Lesion shown in solid black., 3x. The

lesion is confined to the floeculus.

Fig, 32 ==~ Schema of the cerebellum of rat no. 30.
The lesion is shown in hlasek end the dig-
tribution of the srcuste fTibers is shown

by stippling.
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Fig. 38 =~ Seglttal secticn of the cerebellum of rat

Fiﬁ » 34 =

no, 30 to show the exteant of the lesion,
7.9x, lote the &reuaté fibers to the nearer
portions of the paroflocceulus. (30 H,
10wB=d) .

Sagittal secetion of the cerebellum of rat
no. 30, medisl ¥o rig. 3%. 25x. HNote the
difference in degeneration resulting from
& lesion confined to the flocculus to that
resulting from demeage of both the flocoulus
end parafloceulus, fig., 28; =nd from the
peraflocculus nlone, fig. 24. (The ter-
mination of these fivers is identicsl to
the flocculer fibers shown in figs. B9 end

30.) (B30 R, 9-2-8},
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Fig. 35 -- Segittel section of the cerebellum of rat

le 86 -

no. 15 Lesion on the nodulus snd uvrula
shown in solid black. 7.5x. KNote the
degeneration to the fastigisl nucleus.

(15 L’ 1"‘3"3—) »

Sagittel section of the cerebellum of ret
no. 15, leteral to fig, 55, 18.75z., Note
the cerebelleo-vestibuwler fibers (c.v.f.)
which ere collected into bundiss. They
descend to the vestibular nuelei, (15 L,
B=l=5) .
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Fig, 37 ~=- Sagittal seotion of the cerebellum of rat no.

Fi{;’,t % e

18, Lesion on pyramis and uvula shown in solid
bleck., 7.5x. Note degeneration to fastigial

nucleus, (18 L, 6«2-3),

Segittal section of the cershellur of rat no,
1€, latersl tc fig, 37. 1€,75x. Note the
distrivution of fibers from the pyremis to
the nueleus interpositus, snd the sbeence of
degenerstion in the smell bundles of cere-
bello-vestibular Tibers (ec.v.f.). Comnrare
with fip. 38 in which thece bundles are

filled with fine grenules. (18 L, 7-2-7),
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Fige 39 =~ Lateral view of the cerebellum of rat no,

27. Lesion shown in solid tlacke 3z,

Fige 40 -~ Smgittal seotion of the cerebellum of rat
nos 27, 7.5xs Hote the slight degenerstion
te the floecoculus. The degenersted fibers
in the breachium pontis result from demage
t0 that trect ferther medial. {89 L,
i4=1-2],
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Fig. 41 ~~ Sagittal section of the cerebellum of rat

Fi@‘ 43 —

no. 287, mediel to fig. 40, 7.5x. The
lesion involves the V root with resulting
degeneration in the spimal V trect end
its sensory nucleus. The region of the
vestibular nuclei is further medisl.

{27 L, 11-3-8).

Seglittal section of the cerebellum of rat
nos 27, medisl to fipg. 4l. 7.5x. The
cerebellum slone is shown. The vestibular
root fibers teminate in the vestibulayr
nuclel as well as the nuoleus fastigii,

the nodulus sznd uvula. (27 L, 7«3-1),
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Fige 43 =~ Sagittel section of the latersl part of the

Fi@n 44 we

left half of the cerebellum of ret no. 35.
18,7852, Secondary vestibulo-gerebellsar
fibers ere seen ending in the floceulus.

‘53 I:, léﬂ?u“é}u

Sagittel seotion of the left helf of the
cerebellum of rat no., 33, medial to fig.
4%. 18.75x. HNote the secondnry vestibulo-
cerebellar fibers enterime the region of

the floecsulus. (33 L, 13-1-8),
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FPig. 45 -« Sggittal seotion of the left half of the

Fig. 48 -~

cerebellum of rat no, 33, medisl to fig. 44.
18.75x. Note the secondery vestibulo-oere~
bellar fibers (s.v.f.) passing to the homo-
lateral flocculus both dorsal end ventiral to

the restiform body (c.r.). (33 L, 12-8-5),

Seglttal scotion of the left half of the
cerebellum of rat no. 33, medisl to fig. 45.
Lateral edge of the lesion 1s shown in sol.d
black. 18,75x. Note the involvement of the
ventral spino-cerebellar traect (v.s.c.t.),
the brachiun conjunmetivum {br. conj.}, the
mesencephalie root of the trigeminus
(nes.V.f.) and the faustigio-bulbar fibers
ending in Deilter's nucleus {nu.D.).

(33 1., 9-26).
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Flg. 47 -- Sagittel section of the left half of the

Filg. 48 -

cerebellum of ret no, 33, medis)l to fig.
46, Medis) port of the lesion shown in
s01lid blaek. 18,75x, Note the complete
division of the jJuxta-restiform body
{€ejares)s Primary and secondery ves-
tibulo-cerebellar fibers are seen ending

in the uwvule end nodulus, ({33 L, 6-2-8).

Mid-sngittel section of the cerebellum of
rat no., 33« 18.75x. The fibers termina-
ting in the nodulus ~nd urula are slrost
entirely secconfary vestibulo-cerebellar
fibers, Fibers crossing more rostrally
are mixed secondary vestibulaer fibers and
fibers from the veniral spino-cerebellar

tract, (33 L, 2-2-3).
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Fige. 49 -~ Sagittal section of the right helf of the cere~-
bellum of ret no. 33 laterel to fig. 48, 18,75x.
Note the secondary vestibulo~-cerebellar fibers
terminating in the nodulus =nd uvula. They are
seen both caudel to the nueleus fastigil at the
base of the uvula end nodulus, amnd also along
with fibers in the uneinste fsscieulus dorsal
to the broohium conjunctivum. These secondary
vest ibulo-cerebellar fibers terminate in the
contraleteral floceulus (fig. 52). (33 R,
4ulnB) .,

Fig. B0 -~ Sagittel section of the right helf of the
cerebellum of rat no. 3%, lotersl to fig. 49,
18,73x, Note the secondsry vestibulo-cere~
bellsr fibers passing to the floocoulus by
two routes; one at the base of the taenis of
the choroid plexus znd the other sontinuing
loaterally from the uncinste fesciculus,

(33 R, 7-1-8).
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Fig. 51 ~- Segittal section of the right half of the

Fi Ee B2 ww-

gcerebellum of rat no. 33, lateral to fig.
S50. 18.75x. Note the secondery vestibulo-
cerebellar Tibers «pproaching the medisl

extremity of the flocoulus. (33 R, 8-3-4).

Sagittel section of the right half of the
cerebellum of rat no. 33, lateral to fig.
5l 18,75x. Note that the sscondary
vestibulo-cerebellar fibers are restrieted

%o the floceulus, (33 R, L0~l-4),
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Pigs 53 == Schematic diagram to show the cerebellar and
vestibular fiber connections which were dster-
mined in this study., The cells of origin of
the secondary vestibulo-cerebeller fibers are
purposely omitted beoause no informstion as
to the exaet origin of these fibers was Obe

tained,

s ' 08 bibular root fibers,

Secondary vestibulo-cerebellar
tibvera.

memeeeeseaweeee GOTtico~nuclear fibers,

- e g e e e e ,Air@mte fiberﬁo
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