
VJ'. A Co~ztl*ibl~tion to tlie Stl6dy oJ Dcscclzcling Dcganalntions in tltc Brain a7zd 
S'7inal (3bl*rl, ci<~~cl of the Seat oJ Origin clrbcl Pntl~s of CYonductio?~ of the Pita i.12 
Ab,qintl~c IJj~il c11,vj. 

r 1 LZII~Y i.n.vcs.tigt~ti.olr was unclo~talrctl a t  tho suggcsti.011 of P1-of'essor HO~SLEY, in orclei* 
,to tlotol:mino ,tl.ro  eat of 0rigi.n of tllc fits in abaiatho cpilopfiy nilcl t o  fiilcl out what 
sharo t11.o motor cortex or: o,(;llor portion of tho cerebs:~l herni.sl:)l~oro, ,tlie 11nsal gnnglia, 
car.elncl.l.uln., or tho contrcs in ,tho ~xrodullu a i d  spinal corcl, might t;~lre in tlie procluc- 
tion. of t11.o fit. 

For t h i s  1)uq)osa numerous 1csion.s wcro xnudo bob11 ill tho br;l,ia and apiilnl corcl of 
,th.o cat, ancl u1)sinl;ho ac1:rsziniatored innmodia.tely &or, or :rfter tho lnpso of clays 01: 

wcalcs, Tho reaul,(;s of tho absiixtb.~ sti.mulntion were recoril.oc1 by tho gl:a,phic 
nn o.tl.~.a tl. 

Tho kllowing is tlio list of lesiolls :-a 

I . Lbxnovr~l of IL coi~iplolo coYobral lloliiisphcro 
in 4U cals. 

2, R<crnovt~l ol motor nroa oaly, <I cnls. 
3, 1)ivirlion ol c r u ~  oorobri in 2 cats. 
4. Itolnovl~X of e lo110 of corobollum in 12 c:~ta. 
5 ,  I-ro~nisoclio~~ of spinal cord in 4 cnts. 

I 1, .ficniolre c i J s ~  tul~L~11.  ~ b ~ ~ i l ~ ~ r d t l  zuuw 1101 b * q l  

olive ,/by nlzy Zeny l l~  I![ l ir~ze,  

I . 1)1locoi[i~g o1)0~*1~tioli~. 
8. 12ou~ovel of bol,ll ocrobrd l~omiu]~l~oros. 
3, Rtolnovr~l of cclobcll~un. 
4. Iloatovnl ol' one corobi~nl Iloini~pbc~~e nllrl 

ol11)oiLo Iobo oE coi+cbollurn, &c,, &c. 

5 ,  Ztomovnl or oilo homisphoro and ilivisioil of 
o l~po~i to  lla11' of t11o ~ p i ~ l a l  cord, 

2 r 29,d. 95. 
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The large amount and variety of material arising from these experiinunts f~~riiiliul~etl 
the basis of an anatomical investigation, by the MarcJ~i rnethocl, of inor0 cspeaially 
the centrifugal paths in the brain and cord. 

In  order to enable a clearer comparison to be Inado between tho .va-rioua roeulte 
obtained by the experiinental and anatolnicel methods, the paper ia clivided into-- 

I, The anatoinical changes. 
11. Behaviour if the ai~ilimal during life. 

a ion. 111. Results of absinthe excit 1:' 
IV. Conclusions. 

MiC1'0~copic Tec1znique.-The tissues were hardened for about ten days i n  Miillor's 
fluid, and then thin slices transferred to Marchi's solution of osmic acid i n  Mlil lc~. '~ 
fluid. In  this solution the slices remailled for a fortilight o r  longer, great cnro beiiig 
taken to prevent the loss of %lie oslnic acid by evaporation, and to 9-enezo i t  ~11013, it 
became weak. The slices.dic1 not exceed the & in. in thicleness. 1.1; wna f o ~ ~ n d  tllnt 
the osmic acid pelletrated better tvl~en the tissues had been tlloroughly hardsnecl in 
MiiUer's fluid, very good results even being obtained after one year's hardening. 

After the action of the osmic acid, the slices were dehydrntecl and e~beclcled in 
collodioll and cut under alcohol. The sections were clarified in  xylol-phenol ailcl 
mouilted in Canada balsam. My experience has shown that  inere time (up t o  two 
years) has not had any serious solveilt action upon the myelin which has reacted witb 
the osmic acid, but the latter appears to slowly diffuse from the  rest of the nerve tissuo, 
tho sharply differeatial anatomical outlines of the recently-mountecl section becoming 
so011 lost. These differences will be readily appreciated in the  ~ ~ h o t o g ~ ~ ~ p l ~ s .  

TI2.6 J l a ~ c h i  Reaction.-I have observed commellciilg signs of the blsclc reactioa a s  
early as the 4th clay in the vicinity of the wound. 011 the 5th day thoro is a 1il;Llo 
extension, ancl t#lIis increases to the 10th day, when the clegenerative reaction is 
extensive. From the 14th day onwards, to weeks, or two or three months, I hnvo not 
observed in the cat ally marked extension of the degeneration, 

Numerous objections have been raised against the Marchi inethocl, chiefly on tlro 
ground that it staills too much, the reaction attacking t h s  healthy nerve-fibre~. 13112; 
a long, straight, healthy, darkly-stained nerve-fibre, if present, can be readily d i ~ -  
tiilguished from the varicose and brolceil up, blzlck, degenerated fibre ; I have found 
the former very rare in my preparations. It is said that  some nerve tracts ancl iiorvu 
soots nlay normally give the black reaction, but this I cannot coafirm in  tho cat. 
When, in the cord, a hemisection is made, only the tracts upon the salm side, and n, 
few fibres upon the opposite side, degenerate ; yet I have seen cases where, aftor t l~e 
operation, there has been considerable change upon the opposite side ; but in these 
cases the cause could be readily demonstrated in the complete tra~1matic myelitis nt  
the  sealt of lesion. In many of MARCHI'S own cases, which have been characterisocl 
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1)y most mr~rlrocl, witle spro:arl ollango in v:l,iions diroctioas, I tliililr that  a similni: 
ea1)~en;~tioil iKiuHt bc ~0llfi1.t. It is 1)o~~iblo  tha t  the fibre8 react moro readily ill Homo 
;~nil-rl:J~ tIl:ul ia otl ler~,  bu-t, of this wr: will Lo able to  judge better aAer inore extended 
ol)~c.!rvn.liun. In m y  own prepnr:~tions .tlm accuracy of tllis beauti.fl11 mel;llorl of 
tlotnousti:nLi~~g t:logol~ort~.Ln p:vt,lls 1:ests upoil tho foI.lowiug data :--I. Thero is no traco 
of rot~otion I normid cxtr' cords, or i,a c o ~ d s  before tho fo~lrtli clay after the lesion. 
I llrivo vorilied t h i ~  i,n nuknorouH cases. 2. Tllo degonerdion is strictly limited to 
tlcfiili-LC aa~oko~nisr~d groups of fibres, 3. I n  tho cnso o:f bilateral t r ~ ~ c t s ,  the clc+geae- 
rntioi~ ia confinocl to 0110 tmct in tho cam of uniln,ternl lesion. 4, Tlie mstrkecl 
nuifo~~niby of t;'I.lc~ ~ 'o~~d. t f i  obh~i1lod i,n each grou~:) of sxperirnol.lls. 

' I . .  Z X o  J)r,qotac!vc~sdol~s I ? ~ s ~ ~ l l i ~ ~ y , f i ~ o m  1 7 ~  It~71101rd o f '  r r ( ~ ~ i ~ l 1 7 ~ ~ 9 ~ e  '171 1,i'~c Cat. 

111 t ~ l l  Ll~irLy-livo cascs woi90 cxnmi~~ocl, tho matorial boiug ihrnisl~ocl by al imds 
rvliit:ll lint1 livo~l, for varying pcriod~, fi:0111 two d n y ~  to t l l~eo  montlls aRer tllo 
ol)c)~l~~lio~k, 

o x  (?~sc?~*nlion.-Unth tho u sud  l~rcc:~~~tioizs o r  coi11~?le2;0 nnrcstllesin 
nut1 I L H C ~ . ) H ~ ~ ,  LL C I ~ ~ ~ H ~ ( ~ L ) L ~ L L ~ ~ ~ O  11oi~tio11 of tho l(:.f2* 1101ni~1)110iu W:LR 1:tid 111~1'0, Af'tcr t11e 
lLt'l '0~b of ooaillg, *Lhs (IWI!IL was .hlooly ~ I C ~ H C C ~ ,  L L I ~ C ~  a bluut poinhutl bistoury pausccl 
1'i)rwl~rcl ~ ) ~ L w o L ! I )  1110 I ~ U I Y L ~ R ~ ~ I C L ' O U  to tl10 C L ' O I I ~ C L ~ .  Lono ; tlio 1r11ifo was tlicll carried 
l)i~c!ltw;~lv lrj, L ) i L U H i  I lg v~rtic:~lly Lllro~~fill corpuH c:~llo~uin :~ucl voi~i;riolc ; closo to tho 
I;on1ol1jul~ tlro Irllilil IVLLH o i ~ l ~ i ~ d  o~Zjw:~i:cI~ clivi.~lilig t l ~ o  crun cc?rel)lli f lu~h  with iho 
louLoz*iutn, Tlio 1~0irii~1111ero W ~ L U  .1;11011 I ' L ) ~ ~ O V O C ~  :~11d bloo(1i11g L L ~ Y U M ~ O C ~  Ly cotton 
U~IOIII$W, 1 9 i l l ~ ~ ~ c l  011t of vory hot sLoi.ili~ctl watc3r, oy irorrnl~l ~alinc,  111 otller cases, 
r\,ntl wi Ll l ,  po~ l i l y )~ ,  Lot tor sucooas, t11o 1lomisl)l~ero wuu rcnlovccl izi soveral pieces, ueo 
l)ciirg irrt~clo of Lllo ~scaop a ~ l d  M C ~ H H O ~  ' f j ~  i '~~cilit;at~ hLo c~irnl)lt+to 1'01novn1 o f  tho ljruin- 
ui~l)r~t~~llac, Tho bloo~l,ing is son~oLr'mos Y O Z * ~  g~*ont. 'J.'llc ~~rruuilcl is closccl by catgut 
or ~ i l l r  ligatr~rcs, &lid pi:otoctoil by bortuic acid., woocl wool, 11,11(.7. co111)dion. I11 tlte first 
b~vo cawn ~ ~ ~ * L i f i ~ i i ~ l  1'~)~l)iriltiolL 1i~id LO 110 ~OHOI*( ;OCS L o .  

Al)firL 1,)1'0111 l l ~ o  wr~slljng ol' t l ~ o  skin wit;ll corrosive ~ul)l in~ato,  iio ~~~itisol)tics were 
u~ratl, rolialloo w:m 1)l:~cocl on  u(;~riliuo~l. WD,(;OT or st t l i~~o M O ~ L I ~ ~ ~ U ~ Z .  Expoi*ionc~ det~rly 
p~vcl ln~ot l  filllowoil t;llr~I; LI:ILCC\H of ca~l)olic ncid L L ~ I ~ ) ~ . ~ O L I  to  t110 iiltorior ol' t11c sk~111. 
refirulb~cl in irriti~tisn nncl tho (lerztli (sf tlla ni~irn n,l. 
Xf ally signs of prcssnro W C ~ U  rnnlliforjb tho w o m d  wnB ol~oliccl LL~ICI t11e caviLy wttc;l~ed 

out wit11, wun11 borr~cjc nckl. 
ICx:~ltli~ ~nhion of ,the l~raill :~1Lor dsu.l;h, or :LSLCL' 11t~rtlcl1i l~g,  ~l10117(!~1 txlat tlio divi~ioll 

W ~ L H  I I I O M ~ ~ L ~ ,  01' vory I~UI ' IY  BO ; Ijll~~b .L;IIo cn~~dt~.t ,e  UI I~I  l~'rl.Licl11~~~' T I I L C ~ C ~ I B  awl tho ol)tic 
tl~rl,latr~a~, wiLh hllo oxcopLioil, ill somo cases, ol,' i ts  nlo,~t ~ O B ( ; C T ~ O Y  p r t ,  wroro ~*etnovocl; 
Ll~riZ; LZlu ol)tic I,I':LCL I V ~ H  ilieiclod, Ad110rii1g t o  tho cut  R I Z I ~ ~ L C C !  01' t110 rigllb Ilen~i- 
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The posterior i~icisioll through tlne crus cerebri amounted to a henziseclion of  the 
mese.~~cepha20~~ in, the 7,egiolz of the cory07~a pz~crd7ige1~zinu, aqz~educt of  Sylvius, and 
thiq-cl 9Lerve.s. The lesion in tlle majority of cases -penetrated exteraally a little lower 
than the level of exit of the third nerves, but as the latter are situotecl very nlesially 
they usrially escaped illjury. In one case the results of the lesion were foulld as low 
as the colnmencement of the ascellding root of the V'th nerve. The iilcisioil usually 
pasmed between the ailterior and posterior corpus quadrigeininuin, then extellclecl into 
the aqueduct beneath, and passed forwarcls aucl outwaxcls tln-ough the teginentum 

Fig. 1. 

Tpnnsverse section passing through anterior coFpora qnaclrigemina ancl MYYNEIW'S ~ l c ~ ~ s s a t i o i ~ .  J', lowci* 
end of mouild made by the heuzisection through the mesencepl~nlon on thc loft sic10 ; il, clogouorato 
and atrophiecl pyramid (left) ; B, FOR~L'S decnssating fibrcs conlinellci~ig to f o r ~ n  tlio latornl 
columuny tract; 0,  C', MEYNERT'S decussaling fibres commencing to Forni tllc nnt,oro-lntcral 
columnar fibres; U ,  clegeneyate posterior longitudillal bundla fibres (antorior columllar Etbros) ; 
B, degenerate desceudiag root of Vth ; G, Lemniscns; El, ant. corp. qnarl, 

(osnally avoiding the third nerve), through the onter port of the red il~~cleus, tlle 
outer part or whole of the fillet, and the outer part of the crusta, T l~e  line of incisioi> 
also penetrated obliquely down~ards as well as o~ltwards. The origin of tllc descend- 
ing root of ihe Vth iu the grey matter in the side of the aqueduct wafi invnrii~bly 
iiljjored. l'hese points will be rendered clear by the figures. 

&!esencephdon,* imme~iiately below the level of the I I I rd  nerve (fig, 1). Tho 

* I n  the following snatomical clescriptions of the sections, tlio terns anljorior and posterior correspond 
to v o ~ t r a l  and clorsal respectively, wliilsb thc terms saperior aiicl inferior rofcr to an nppor (cephalic) aud 
lower (oaudd) level. 
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sectioil was made from a cat which lived thirteen clays. Cornparing the crusta oil both 
sidcs, the contrnsl; is rna~kecl. The degeiiert~te crustn is colnposed entirely of degeilerate 
rlervc fibres stainecl black by the osinic acicl ; it is flatteilecl and atrophied, and this 
atrophy exte11d.s to the subjncent substantia nigra and, in fact, slightly to the whole 
of tho tegr~ientum of that  siclo, In the opposite crilsta there is not one degenerate 
fibre. There is 110 degeileratioi~ of the fillet, nor, indeed, inarked atrophy. The 
wound is fieell to exteiid towards the grey matter of the aqueduct of Sylvius 
,2113 to i.nvolve the position of t l ~ e  comineilcelnelit of the  de~scencliilg root of the Vth 
v (3') From about the same region conspicuously degenerate fibres arch round 
the grey ~rlntter, to cross the rap116 t o  the opposite sicle, where some turn clowilriii the 
raphb in the position of (C"), whilst others, derived finom more anterior decussstillg 
fibres, ox.Lonc1 forwards ancl outwards and come to cz positioil (B), behind the inner 
I~order of thc ilorinnl crusta nrlcl close to the mesial ancl clorsal aspect of the leinniscua. 
'J'hese anberior decussating fibres will have in their course passed to the niesial and 
ventral asl~ecl; of tho recl i~ucletzs, or eve11 partly through the anterior part of tlio 
nucleus : ~ n ~ l  of tile ~~lperiov cerebellar pod~ulcle whiclz ruils down frorn it. I11 fact, 
the fibres ul:' I.,otll ti1acts must co~isiderably intelming1.c. This is rendered clearer by 
co~nl~ar i~on.  wit11 cases in which, owing to the removal of one lobe of the ceg*ebsllwrr~, 
tho aupc~ior cerebellar peduncle has degeneratecl upwards to the recl i~ucleus. 

Tho fil~ros which, having decnssated aa above nild crossed the nliclclle line to the 
01q)osiil;o s i ~ l ~ ) ,  1.1:ive turned down in the raph6 (ticfis MagmJc), in tho poaition of C', fig. 1, 
thnl; is iateri~al to and slightly be1ii.ud the recl n~~cluus, aiid in  Jront of the p0steriol.l 
Zvr~!;.it.~rc2:in~Z bu~zdla, I: will, fir the purlloso of cloarrless, call tlio a n t ~ ~ ~ o  lateral 
(:ult~r~~nur* $ b r ~ s ,  wl,lilst the fibre8 B, jig. I,, which aro Inore anterior . z~d  latoraj, I 
~vill  tsrm tllo lateg*nl colz~~n~~tsr*$b~es, Thus two groups of fibres have decussated a t  
this lovol fi:om iliu left or injurecl side. 

Occasionnlly ,tho presoilce of a v c ~ y  fezu clegoneratod fibres on the right side may be 
demonstrated, -ptls~ing round the aquocluct to turn clowil in the rap116 of the opposite 
~icle, as ~iiitoro-lateral c o l ~ ~ ~ r i l ~ n r  fibres of the 1.efb aide. Their number appears t o  

depend en.l;i.rely up011 the exterlt of the lesioll l~osteriol.ly into the roof of the acluednct. 
Altllougl~ fig, :I. shows that  on tho loft side the decussating fibres appem to  arise in 

n focus which coincides with tl.is  commencement of tho c10,rcending root: of the Vth, 
yet  an  examintltion of mal~y sectiolla will sl1ow tha t  somo of the fibres ~ r i , ~ i h a t o  
:hrther out ill tho tegrnentum. 

111 tllo roof of tlio aqueduct thero is a considerable number of degenenlte cornmi-, 
H L I ~ R ~  fibres; they appear to terinillatcl in the  posterior qundrigeminal body of tho 
soulid side. Owing, however, tAo their very short length and close proximity to tho 
womld, tho di,rection of the cleganorntioiz ca~lnot be deterlninccl in these seatiolls (see 
l.ater), 

Coinpiwing the p o s t e ~ i o ~  Zolzgitudinal bundles, it will be seen that there ie a well- 
dofirlot1 g~u,up of srrli~ll cb~!ye?~c?~c~te fibres iu tho posterior lo l~~i tnd ind  bonille of ,Lhe 
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left side (side of lesiou). As seen iin fig. 1, the fibres are close t o  tlne midclle line s11d 

the grey matter of the floor of tlle aqueduct ; they woulcl lie, tllerefore, at  a slightly 
higher level, in close relationship with the nucleus of the IIIvd uerve. Tho presonoo 
of these degenerated fibres is one of tlle most constaint phei~oineina in tbis series of 
ablation experiments; aind iL does not appear to depeind upon the exteilsion of l;he 
wound t o  the middle line at  the level of the IIIrd nerve. 

Upper Border of Pons.-Descending from the preceding level, a very dhort dis- 
tance, t o  the upper border of the pons, at  the level c1epicted in figs. 2 a i ~ d  3, it; is 

Transverse section passing through the nppor (cephalic) border of pons and tlic pos tcr io~~ colbporn clnail- 
rigeminn. A, B, a, D, 3, Z', a, ae in fig. 1 ; J, dcgenol~do cornmissu~~al libl-orj in [,]lo-rc~oC oC L l ~ o  
aqueduct ; I, euperior cerebellar decussation. 

seen that the pyramids have approached one another, each lemniucus apl~carii~g in 
consequence to have passed slightly outwards and bacl~wards. Tho il~asial portion oll 
the tegmantum is oocul~ied by the decussatioi1 of the superior cereLella~ padm~cllus, 
fig. 2, and between these decussnting fibres aind the dorsal aspact of l;ho pyrnrniA1 
fibres lie the collection of the lateral oolumnar$bres upon the right ~iclo. At a vory 
slightly lower level, fig. 3, the clecussatioin of the pecluncles having Leeii cornl)leted, 
the  lateral longitudinal fibres have a slightly more lateral sibut~ttion, bc.ilcat11 t h o  
fillet, from which they are quite distinct. 

The antero-lateml columnar fibres on the right nide are well ueen along the  rnplld, 
extending from the anterior border of t l ~ e  posterior longitudind bnndlo, s l i g l ~ t l ~  iuto 
the  superior cerebellar peduncle. The majority of tho degenerate hhms nru innu~c~d 



I N  TI114 BXtAIN AND SPINAL CORD, AND ABHTNTI-IE 1GPI.LEPSY. 3 27 

close in frolit of the po~terior longit~zdinal bundle; but sct~ttered fibrea extend 
forwards for about one-half to two-thirds the length of the raphd, figs. 2 and 3. 
Upon the left sicle is the clegonerate py~amicl begillliiilg to  break up into separnto 
l)~~ndles. The degeiierate fibres in the dorsal part of the postc~io~ Z~ngit~din~~Z bundle 
sro woll scc1-1, also more anteriorly a few scattered fibres in the anterior col~zmnar 
group. At  a  lightly lower level Borne of the degenerate fibres in the posterior longi- 
tuclinal bundle have inovad forwards. Upon the same side the degenerate descendi~zg 
root of the y i 7 ~  is coi~s~jc~~ous,  figs. 2 and 3. A few clegenerate fibres may bo enconilterod 
upon the Icft Bide in tho positioil of the lateral longituclinal iibres. They are very 
onell coznpletely nbsaiit, but; in two caseR they lmve bee11 as conspicuous as thoso on 

TI'LLIIHVOI~HO ~uuLiu11 t l l r~~lgl l  upper ((1011hr~lio) mnl*gin of pons n,11i1 cl~udnl oxtromiLioe of ~ I ~ F J I ; ,  corp. quad. 
A, I?, 0, D, 27, a, as bofo~lo; .ll; eupoi,ior oc~~obollai~ pod~ulclo. 

,tho riglx(; Bide,' Tb,e variation dopeilcls entirely upon tho exteilsioil of the wound 
~nssially and clowi~wards i.11 the region of t11e rnefiiencephnlon. If' the wound is 
extansiva and ponot;ra.I;es low clown., then both the lnte185~1 columnar fibres and niltero- 
lateral colulnizar fibres of tho ].eft, Bide are iizterrupted in their course ancl, in con- 
secluenco, clegenonbte, 

Apa't from the groups of clegaaerato fibres closcribecl nbove, it i s  extrcmety rlar*e to 
cncoeb?z%c?- scattcvod clqeno~atcz f ibres. 

Pons a% .Lc:vel of V'th Nerve,-The 13yrni:ni.d~ have, a t  tllis levol, broken up into 
b~lnclles, snrl. these on t11e 1e:ft  ids are c0rnplete1.y~ clegunerate, whilst 011. the rig111; 
there are 110 clogellcrate fibres. 

Tlzo rn0s.b poaliorior of tho clegeneruto a.ntorfo-lateral columnar  fibre^ o f  the r igh~ 
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sicle have moved slightly forwards, al~cl the same is the case with the c~eg.one1Y~t.o 
fibres in the posteTior longit&al bulzdle and the two or three scattered clegenerato 

fibres in front of them, This moving forward of the fibres is very character- 

istic illto the corcl, but the relative position of the two groups of fi.bres 
is constaut-t~lose 011 the right side (anterior colurnilar fibres) are cdzcnys inore in 

advance of those on the left sicle (posterior longitnclinnl fibres). 
On both sides the descending root of the Vth nerve can be clearly see11 as it passes 

out from the lateral angle of the floor of the fourth veiltricle to gain the anterior ar~cl 
inner part of the rest of the Yth nerve, fig. 4, E. I n  its co~~r se  the root descencls~ 
loops downwards, coining into contact with the VIIth nerve, and then ascends 
slightly to its exit. Depending upon the direction of the seclion, the degenerate 
fibres ma.y be seen issuing in a bundle, or, owing to the looping, the root may l)e cut 
twice, viz., a s  it is clescencling and ascending. There are no degellerate fibres in the 
opposite Vth. 

It wozrZtJ seem tlzel~efore that tlte clegenerate descrmcli~y jbves of tluj Vtll, swccp ozit, 
without a junction into the motor rloot, just as the ascending :fibres of the Vth smeop 
in from the sensory root and degenerate dozonzua~ds in the ascellcling root. 

But not all the fibres in the descending trunk of the Vth are a t  the lower levels 
degenerate ; there is an accession of new fibres from the grey matter a t  lower 1.evels. 

The lateral columncw Jibyes on the right sicle are recogilieecl as n well. marked 
degenerate grollp, situated just in front of the motor root of the Vth. They have 
thus assumed a 1nore dorsal position, as compared with higher levels, hut the cliango 
is graclual and the difference of position not very great; from this level to the lntorc~l 
column of the cord, their relative position remains the same. 

In the same position on the left side, two or three scattered fibres or a woll rnni~kcc'l 
bundle may be fonnd, depending, as above stated, upon the extent of t l la  Icsion. 

Level of VIItlb aud VIIIth Ne~ves. Fig. 4.-At this level the thick VIIth narvo 
is readily recognized passing outwards from the grey matter of the floor of tllo fc)~~rl;h 
ventricle, the VIIIth nerve is close behind separated by the conspicuons sncl just 
entering ascending root of the Vtll. The commenceinei~t of the olive, of the ~zuclous 
lateralis, and of the substantia gelatinosa may be observecl. 

The antej.io~ columnal~ Jibres and the yoste~io~ longitudinal bundle liave much tho 
same position. 

The latela1 columnar Jibyes lie near the point of exit of the VIIth nerve, tho l i ~ t t e ~ ~  
nerve passing thro~lgll them posteriorly, fig. 4 ; they are also traversed Ly trapazoid 
fibres. They lie just in front of the descending root of the Vth and of the substantja 
gelatinosa on the inner sicle of this ; in fiont and sligl~tly towarcls the middle lirie is 
the commencing nucleus latepalis. At E, the descending root of the Vth har l i o t ~ d ~  
all passed.o~~t, below this level i t  is not seen. 

Thrmruugh the Medulla.--The pyramids lie close together, the clegeilerate slightly 

atrophied oile coiltrasting well with its fellow. The antero-lateral columnar and 














































































































