




















































































































































Neuroglia. ..., I y "I I 

\ith this even more than with t he other tissue elements the picture 

in ny individual cuce is modified bTI the degree of cuteness 

of the process and probably also by ability of tre ti Que to to 

the stimulus . ne glial elements t ho a marked sensitiveness to the 

sup9osed toxin for before the fiber ure u_preci-bly affected 

there is an increase in the size and number of gli ce ls . It is not 

evident that the neuroglia prolifer tion initiates the parenchyrra 1 

Chan es but rat .er progresses p ri passu v.ith the lter in the 

nerve fiber . 

There is an increase in the protop asm of the gli ce and the 

nucleus very dis tinctly. ·s the oning of the she th ta res 

lace the l&rge urotop smic cells f rm proceese t ha• surround 

the disintergrating fibe r • • t thi t e 'ei ert 1 sho s 

s ollen medu ary sand a ittle 1 ter the char sieve-

11 ·e These ce s very gre t yin size nd n:t infre.uentl the 

extensive processes hie., b· 

1 cing it pr ocesses of other f rm 

tomo 

mo 

..... nd inter 

be ut.: fu 

net\. ork. T e fibril"' often sho. definite ation hip o t e v cu a r 

tructuree . 

• s t e "'C erosis beco s m"re r •ed t e p · der ce L re es 

le. s a1 tin ct 
. 

nd "'een n 1 ce of t' e J....r e rot r nc -

i g gl.'""' ce ls f o ing r t h er 00 e et · cu e e "" ... i r 

.. th com. r ti el fe · nucle . 
C'he " c od l""11U e r e ' 

e""tin Pt:L t Of t he oi ctur see i i 

pri ar rol_ in e 0 e . ... e . :he 
' 

..... 

ce .... l ... resent tic - ... f:> e i th t to r .... -
r e ' en r:: i ne h s c i d . re often 

v cu: _ e · . n crcs. ction t he · ie ... een lying in rne ... he"' on 
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·Teurogli . 

lo r:t.ltuclinal ectio so ten e r in colur.me p "'.rently occupying thA 

~-ce of the disint rg1ated xone - the fa gr~nule ce 1 being fi led 

v ith r.yelin n rticles. he se ne uroph es ccumu ..... te around t. e vesse s 

.iii.a un ci often form a ring round a. vesse fi ine tl e d cnti ti 1 

lym_'i" f::!'.J ce . In some sec ions the m er of gr nule ce i "O re t 

a to possibly varr nt te ing the rocess t t hat level ~ "f t-gr-nule 

ce~l myelitis ". ometi es ure .... s tr.tJ.t ,_ e r c ero ic in t .e 'e · g rt 

t le late •tages the nuclei of tlese sc venger cells vario ~ rades 

of disinter ru.tion ana fin lly they dis p e r . 

The origin of the corpor~ &§y l cea Q not been defin1tel 

·et ermined . Rene Sand cone ude s t .at the;-"" are ::;ri ina ed fro 

de~troyed axis cy inders . Ober te1ner and any other be ie et at 

t· e·- uri se from g ia .ce ther tl n the facv ., 
.J. • f t eir b ing f un 

in rows on on itu ina Eecti~n t ere i~ n~t ng ~o indic e their 

Ori in from t e rn e in s eath . On he other han~ t e f ct· a r .. .'e 

corp or c.i.my ace a are m st nun:ero!A 'ere i num ei re e n i 

re test abundance an . th t they re mo .... pro nen r und e.s e 

na ...,e t i. SU E:t ·ve t t the· rise rom ia ce l • ro 0 l:i 

ce there is so eti e s een a. ~ 
.I.. int ..,.± J( t in in ine 

m teri l .. hi(; iQ pr bl- he e i nin of t e oid bod form 

-~~~--------------------..... ----......:.:_~ 



is culinder . 

The 3ielschovsky nd _ord-.obert on section Quld eem 

to indicate an early involve ent in t1e ·is cylinder . In 

· reas Tiher the myelin ~heath i~ apparent y i ntact the xis 

cylinder may be sho .ing the early change, indicent to de en

eration. Pffifier found the xis c linder 9roce ~ o be 

vell pre erved cs shown b~ t e Bielscho ... eth d; in the 

· brdin e en here there was ~vaned ner·e ce ·e ener tion 

the neurofibrils were e pre8erved. 

ile it i f ir y definite t' a-:: e l cy in'ers 

un · efgo slight change e r y in the i ea e i is certain 

that the disintegra ion doe n t oc ur ere s 

in the med ar sheath f :n ..L c li . er found in 

reater or e ... er n b rs in re as ext ens e mye n 

lea.th involv ent . mhis el u r ..... ted in p ri-

her a n rvo nich sho ed r .ea de elin'z n b the 

~eigert e hod but in ich t ere -aw fou · ~o be .re ent 

a nu. ·er fa' ... c li · er . 

~he ar iest chang 
re 
:t.E 

st i ned ,on ·t uain 1 sec~ ne 

na i i.regu r i c: inci er; 

be co cs r nci tor uoue 

it l t lie eosin st i a 

e t . e ta·n n 

t1 e e t• i s t e ne 

f t' e tn "l ft er .I. e 

gone the =ai:r.t st ini .: s c er 1 

t 10 mes. c .... sib e p ed to one 

en 

n •t ... 

i 

e i 

0 e""i 

e bv 

.he a.is cy in 
. er ec mes '"re rcmu· .... r 

a c1 fi al T ·c ap arentl bro· en u into s 11 

t e si" r 

fibeil 

c r 

ci r" r 

f 

r c 

een n 

11G·tterze 

d ic s 

r ... · c .... es 

fro i h ~o ether· ~th t!e ·· ~ · r.tegr~ted 
... re ... up o e· to .... 1ise(··~ e ) 

elin he th , 

en 



~edu:lury She t . l u I 

T:1e ch rises in the rnyelin .... he ...... th re ver distinct y 

.rei.;ented in the YarioUE ectio1 .... fr:r tne .. e co1d .... . 

':'Le tr svori:e sectiom. st i ed b · eire1t u c" 'Tc..n 

the e.c-.r : .. • eL .. i ·t cf t e . hc ... t: ; 

.., 

..... - c 

, . -
" 

.... , 

cu,.., 1 
.. ' .... 

l u -1 · .... .... c 8 P .... .... 1 eC o t 

, 
it ~ ' T 

,...r .. " ... .... e ' ... . .. ... _.._ 
- I.; 

e .... c" .e 

, ' :r ~ ....! ' -~c : r. t. - .., ~ 

v .... ~ - ..I. 
.... : .... ·nt 

ri c ..,. · ~ r'.._6e out. "rou .... cf t' e._e · .... t!Js 

.. ~t· t·P y .. ~ cyli.6e1 )t~r.e· to::; e i'e ~r o 

ec b • t l:i e f 

1 e ir 21 .... h :f u f · e li et c~ 

_. t..rentl 

curr:'...ec throue:h tl.e l,;T _: ..... ce .... t" t' .. b , ... ,a e . : .... b • 

t .. e :!:<;.;.t t,.1t..r.u e ce-1... . • 

In t e ::;(er ..... te av need .... t .... e t e t ee 

to 'e ."rl"' "T e. broken ·· no t e &re f. 

fl::l.t glo ules . 

In anot' er sort 0 re e1 e p e re urrc n 

b ';) '.) ci ·ef :;;e t e shei;.th. cont ined n .e re 

.., . pa er ..., ... . ,, ... 
ei he r n"r a or <'1II' J. e1 an ... e .... I.; 

... t 
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Discu sion of the Pathogenesis . 

x It is evU ent that hemorrh ges ere not the c use tim 

of the degenerations in these cords. for in the muny eo

tions examined from v~rious levels he o rhages vere r rely 

seen an o in most of the cords they were entirely absent . 

The v~scul~r ch~nges gener~lly ere even le th n 

one woula expect to find considering the extant of the 

changes in the other tis ues . Our sections ver definitely 

confirmed the observations of m ny neuropathologist that 

normal. or nearly normal. vessels may be found in scler

otic areas . In other instances where fairly . ked easel 

changes were present there .as usually no definite rel tion 

between the versels and the lesions . To a cer ain extent 

the vascular changes ma be s id to be coordin e 1th tee 

alter tions in the nervous tis ue n4neuro 11 

this relationship is not al as to be seen. 

but e en 

7hile noting the frequent lack of sufficient nd 

constant v~snular change to expl in the cord es ens 

m~ny obsArverE have fe t th t there a defi ·te re at-

ionshi9 bet een the ve~sels and the le ions . ed 

in the introduction t ere a been idel i er ing 

opinions as to the mech nism of thi relation hip . 

either has there been an greernent as to the le el oft e 

cord best sunplied ~ith blood . It has been exp ain d 

that the gray ~atter of the cord is exempt frc notable 

involvement because of its better blo d suppl through 

the ant er ior spinal arteries . 
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p, t' oge n&s is . 

J u.cob ana ' oxter, Rus ell, B&tten nd Collior, nutn m und 

Tc..ylor anC oth rs r rgard the a.nu.tonic 1 a i tri b ti on of the peri:pheri..l 

arteries s th deciding f~ctor in t ho lo ation nd syIILmetry of tho 

lesions . In olir sections t ere s ono type of lesion found in 

ppu.rent r 0lat ion to the blood ve n el or .. ept ; those a re ill be 
l.o11<1,,, / t....-c., q.t1"~11C1<..'. L<p.--.../,1/f: 4">1 T .,.; cq 

discussed lut r. The • redo min tin ch ng ·aL in no,arrap~ement of 

the pi.l e~8els. Onto other h~rd "efinite chan es ~ere found in 

t he gr..,.y ma tor, even. be f:::re the invol vernont of tho v: hi te rn ttor ao 

ell I:J r ked ; further ore this chror lytic proce:. . did n'.)t )rorress 

coorain'-.tely in · 11 he cell ron ... ~ u iparently thoul be he c se 

v,ere the chanre .. · coponcent on v scul r r 1 tlon .. h i p • 

.... 1gely from the u._ Jourwicos of the .e i e:rt prepur ....... · ono t o 

type o lecion .. 1 vo b .en do'oribe"; thee ur or i rly ter 10 

'' r e cont,. eind "ola" "r " reol ... r" nd eclcrotic '. ,.,he e :re~ r pre nt 

respe ctively arly an ·ate st ce of the a e pro ea • Th unst 1 d 

eolorotic" or ''o d" ure soon in the :oigert octi ons c"iff rs in its 

hit:it '"' locy cc:rdi g to the 6e r o of v ncomont of t e ctu 1 

eoleroai ; it v ie" from mu:-o of fut ru.nu ce ... o and ot or 

protopl amic vli JD to~ m. of gli fibril 1th only a fe 

nuclei een r t o "o ... orotic re • Th "a type of de nor ti on is 

probubly of t oxic r t~ ori in. Tho ro involved re not rel t d to 

ny special rt rial di tribut i on but do repro ent t'1e lon fiborf' of 

t he po torior Jater 1 columns nd e caption lly tho longer fibers 

o ..1. t he an teri or column. e Putn m, De jerino, Billi n a in and 

other have u ~ tod the ch r ct riEtio involve ont i de r ener tion 

Of the lon fibc1 of the 001d nd t e proce is , us Hu• sin s t tes , 

e anti lJy 'cc· trc...l neu1iti" ~ ol~h eyer) 3e ide t he syrrrotry 

Of the le one, t loc tion of.tte re- 0 , an- tlo putholog·c 1 chall8es 

Ugfe ting toxic centr 1 neuritis , t e chu.r...1.ct e1 of the le .... ion in 

+h..,._ 
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the the ascending and descending tracts at various leve s would 

apparently confirm this view. he degenerat 1 on may be of the areolar" 

type in one levle and the "sclerotic" type in a distant part of the 

same tract. The more advanced changes are found in the dis tal 

portions of t he tracts and the r ecent changes - the ballooning of the 

1sheaths and involvement of the neurofibrils are found nearer the cells 

from hich the axones arise. Therefore in t he upper cervical levels 

e find old sclerosis in the central parts of the posterior column 

with 1ess advanced changes in the column of Burd oh; like ise in the 

cerebellar tr~cts the ch nges a r e more dvanced in the peripher 

part of the tract. In the descending tr cts the o der lesions are in 

the lower levels of the cord ith more ballooned she ths seen in the 

u per regions. In other .ord it ie, s has been pointed out, the 

arts of the nerones fartherest removed from t e ~ r trophic center 

t :at i prim rily involved and the descriptive term given to this 

dise~se by Dejerine - x la syndrome des fibres radic laires longues 

des cordon poFt~rieur ' s r , 

Besides th a ve de 0 cribed type of esion another sort of 

o nge is found fairly frequent y though muo less ch racter atic 

t han the degeneration of the lon fibers of the c d involve ent in 

perniciou anemia. reas of this type are in definite rel ion o 

blood ve se R and ap ear in t he 1 ert s cti on a c erot io ar as 

surroundin a blood ve sel or sept and cont ining a rea r r BS 

number of n r al or trophic she the. ~ 1 ooned Rhe thQ are 

practica 1 never a art of this pict re and hen found in relation 

to such an ar a it iR prob bly coincident. The ve eel in these 

res may have ar~ed th·c~ening o! the dventitia bu not infrequently 

they ap 'e_r fairly nor:!tal. In the general et ins the "scler sis is 

seen to consist of a hy line li~e substance, although in Ro~e areas 

a number of granule cells are seen, especi lly XK~HE·~ :i:I surrounding 
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the vessel. These are~s vary from segment to segment lthough it 

eem likely that a certain amount of second ry "egenera ion occurs as 

result of these perivascu~ur lesions. 

Conclusions. 

1. o types of lesions predominate in the cord involvement commonly 

a s sociated with primary anemia. 

2. The lesion more characteristic of the ch~nges in these cords 

consists of a degeneration of the long fibers f cord, esp ci lly 

of those in the posterior column. This t e of lesion doe4 

not depend upon the arterial di tribution. 

3. A lees distinctive proceqs is a perivascul r ur a havin no:rma or 

atrophic shPathe scat red through the erea. bese discrete 

areas vury in different levels of the cord. 

4. Ch nges in the cells of the anterior horn and Cl r ' column re 

often of early occurrence but are prob bl not the prim ry f ctor 

in the deg erate cha ea in t he ·· te ter since the in ol e-

ment of the fibers occ ·t hout rked ch ge in t he a 

matter. H ever, it is li 1 

role in the rapidity of the ch ..... 

ch racter of the lesi o. • 

t h t the eel- ch 

e d poe !blf 

es do pl 

1 o in h 

6. ernorrh gee, thro bosis and dventi ial hi · en i n r f u 

are ot constant or frequent en u h t acco for 

6. .he chan s in 

etiolo 

e spin c r n e ti e f 

a 

n r io 

i 
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t fat granule cell.:1 • l\ow o 1 
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'Posterior c.olumn 
showing hi.stogenesis of fatty granule cell. 
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Fig. - (N35) eigert. 11 D segment . 

2 

Fig. - ( 46) eigert. l D segment. 
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Fig. - (NlO) Weigert . 1 L segment. 
Showing several areas \nth vessels in center, also groups 
of and individual ballooned sheaths not in relation to 
vessels . 

4 

Fig. - (Nll8) eigert. 2 L segment. 
A number of ballooned sheaths are seen. 
any apparent relation to blood vessels. 
sclerosis is seen at this level . 

These are not in 
Practically no 
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Fig. - (N137) Thionin. Posterior root ganglim. Excessive 
pigmentation and pale staini ng cells. 

6 

Fig. - (Nl25) Bielschowsky. 
Some tendency to irregularities in the fibers. 
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Fig. - (NlO) eigert. Sb.owing an area in relation to 
a pial vessel containing no swollen sheaths. 
Ballooned sheaths are scattered through and in groups 
in the posterior columns. 

8 

Fig. - (N35) Weigert . Lower medulla . Ballooned sheaths 
are numerous in the pyramidal tracts . Old sclerosis 
in the posterior column and cerebellar tracts . 
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Fig. - (Nl37) Iron hemato:icylin. 6 D segment. 
Large nrunbers of fat granule cells are seen in the glia 
meshes. 

10 

Fig. - (127) Lichtgruenfuohsin. 
[id dorsal region; posterior column. 
occupying the glia meshes and spaces 

Fat granule cells 
in the ballooned sheaths 
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Fig. - (Nl30) onin. Chroma.lytio changes in cells 
of Clark's column. 

12 

Fig. - (NlO) Weigert . 7 D segment . A small peri
vascular area is seen in the posterior cqlunm. 
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Fi g . - (N49) eigert. 1 D segment. 

14 

Fig. - (N127) Kresyl - • Violet anterior horn cells. 
Dilated percellular lymph spaces. 
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