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From  the  l ite ra tu re  p e rta in in g  to  d issem inated  sclerosis, and  from  m y 
own clinicopathological observations (1952, 1953), I  c an n o t b u t  conclude a) th a t  
th e re  is p robab ly  m ore th a n  one fac to r p lay ing  a p a r t  in  th e  pathogenesis of th e  
disease, and b)  th a t  i t  is alw ays ano ther one of th e m  th a t  exerts its effect in  th e  
d ifferent stages of th e  disease.

I  d istinguish  th re e  stages in  d issem inated  sclerosis, viz. — (i) the stage of 
onset ; (ii) th e  la te n t period  ; (iii) th e  developed  o r dem yelination  stage.

B y the  fac t th a t  in  a ce rta in  proportion  o f cases in  th e  in itia l stage re tro 
b u lb a r neuritis occurs, a tte n tio n  has been d raw n to  th e  op tic  system .

In  re tro b u lb a r n eu ritis , th e re  is little  p recise know ledge as ye t as to  w h a t 
is really  tak in g  p lace  in  th e  optic nerve, b u t th e  passing  character of the  o p h 
thalm ic disease a n d  th e  course of dissem inated  sclerosis m ake i t  ap p ea r p ro b 
able th a t  m in u te  foci su rrounded  b y  oedem atous zones develop. K now ing th e  in 
flam m ato ry  oedem atous ch a rac te r of »fresh foci« in  d issem inated  sclerosis, i t  
is assum ed th a t  s im ilar foci m ay  arise in  th e  op tic  nerve.

This a ssu m p tio n  appears to  be confirm ed b y  th e  changes of th e  o p tic  
system  in au topsied , i. e. fu lly  developed, cases o f d issem inated  sclerosis.

A lready Oppenheim  (1887) described in  five au topsied  cases d em yelinated  
foci in  the  op tic  nerve , th e  optic tra c t, and  th e  ch iasm a, an d  em phasized th e  p os
sib ility  of th e ir  presence even w hen vision is u n im p a ired  and  the  ophthalm oscopic  
finding negative. In  11 ou t of his 20 cases, i. e. in  m ore th a n  50 per cent, of th e m , 
he observed patho log ic  changes in  the  ocular fu n d i an d  altera tions in  th e  v isual 
field.

Uhthojj (1890) found  in  five of his six au to p sied  cases pathologic changes 
such as sclerotic foci, sim ple a trophy , and  » in te rs titia l neuritis«  in  th e  o p tic  
nerve and  th e  ch iasm a. The sm all vessels an d  cap illaries were d ila ted  an d  rep le te  
w ith  blood, p ro life ra tio n  of th e  cellular e lem ents in  th e  vessel walls was m ark ed , 
and  in flam m ato ry  reac tio n  was presen t a ro u n d  th e  larger vessels and  in  th e  
d istended  connective tissu e  sep ta .

Viilsch (1908) fo u n d  one sm all focus of d issem in a ted  sclerosis in th e  ch iasm a, 
several foci in  th e  op tic  nerve and  tra c t,  an d  a single sm all one in th e  r ig h t 
pu lv inar of th e  th a la m u s .
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F la tau  and Kölichen  (1911) en coun tered  in  two ou t of fou r cases foci in  
th e  o p tic  nerve ; in  th e  one th e y  observed  com plete absence of m yelin , sclerosis 
a n d  th ick en in g  of th e  p ia -a rach n o id ea  ; in  th e  o ther, m ark ed  dem yelination  
a n d  th ick en in g  of th e  vein  w all.

Velter (1911, 1912) described  foci in  th e  optic nerve an d  t r a c t ,  in  th e  chi- 
a sm a , a n d  th e  optic rad ia tio n .

R önne and W im m er  (1913) n o ticed  in  th e  chiasm a a v e ry  large  sharp-edged  
p la q u e  in filtra tin g  th e  op tic  t r a c t ,  an d  in  th e  optic nerve th e y  observed  dissem i
n a te d  degeneration  an d  a lm ost com plete  degeneration  of th e  ganglion ic cellular 
la y e r  in  th e  left bulb us.

Siem erling and Raecke (1914) encoun tered  in  th e  op tic  n e rv e  in  eight 
cases a tro p h y  of various degrees, glial sclerosis, and , in  one case  each , round  
cell a n d  p lasm a cell in filtra tio n  respectively .

T aylor  (1922) found  in  th re e  cases sclerotic foci or fu lly  developed  sclerosis 
in  th e  ch iasm a, th e  op tic  nerve  an d  th e  tra c t.

L isch  (1933) observed in  12 cases o f d issem inated  sclerosis m ark ed  p laques, 
d iffu se  m ed u lla ry  lesions, p eriv asc id ar lym phocy tic  in filtra tion , in  som e instances 
also » ra rified  perivascular foci«, in  th e  chiasm a, th e  optic nerve a n d  t r a c t ,  as 
w ell as (L isch  and Herm ann) in  th e  la te ra l geniculate body.

T h e  la te s t books on n eu ro h is to p a th o lo g y  (Jakob, Biggart, L ichtenstein)  
an d  th e  m ore  im p o rtan t co n trib u tio n s to  th e  subject, all em phasize th e  presence 
o f  foci in  th e  areas m entioned . I n  th is  connection , M arburg's figures N os. 7 and  
249, P ette 's  figures Nos. 105 a n d  151, Zim m erm an  and  N etsky 's  N o. 109, and 
A d a m s  a n d  K u b ik 's  No. 8, m erit p a r tic u la r  a tten tio n .

I n  m y  opinion, th e  re s t of th e  v isual pa thw ays shows also a specific disposi
t io n  to  p a rtic ip a te  in  th e  process. A ccord ing  to  th e  clinical o b se rv a tio n s  of 
S a v itsky  a n d  Rangell, changes in  th e  op tic  rad ia tio n  occur in  46 p er c en t of th e  
cases, a fa c t  w hich Zim m erm an  an d  N etsk y  correlate w ith  » the  v e ry  freq u en t 
lesions« o f  th e  w hite m a tte r  a ro u n d  th e  poste rio r horn.

W ith  a view to checking th e  correctness of m y assum ption, I  endeavoured  
to  c o n tro l in  tw en ty  au topsied  cases of d issem inated  sclerosis th e  above d a ta  
re fe rrin g  to  lesions in  th e  cen tra l an d  p e rip h era l v isual pat hways.

T h e  follow ing Table shows th a t  proper joc i o f disseminated sclerosis were 
m ost f re q u e n tly  encountered  in  th e  w hite  m a tte r  around  th e  p o s te r io r  a n d  th e  
lower h o rn s , in  th e  chiasm a, and  th e  op tic  tr a c t  an d  nerve.

T h e  co lum n »other lesions« is m e a n t to  ind icate  th a t ,  w hereas there  
were no foci o f d issem inated sclerosis in  th e  chiasm a and th e  optic nerve o r tra c t,  
re sp ec tiv e ly  in  tw o cases, in  th e  la te ra l  gen icu la te  body  in  te n  cases, a n d  in  th e  
th a la m u s  a n d  th e  w hite m a tte r  a ro u n d  th e  low er horn  in  one case each , there 
were, on the other hand, histological changes to be observed which represent fea tures  
that are essential from  a general pathological p o in t o f view. Such fea tu re s  a re  : 
d ila ta tio n  o f  capillaries and sm all vessels, p rec ip ita tio n  of fibrin in  th e  perivas-
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Pathologic changes in  the optic system  o f  20 autopsied cases

S ite  o f  les io n
N u m b e r (and p e rc e n ta g e )  o f  cases show ing T o ta l  

n u m b e r  
o f  casesfoci o f  d isse m in a te d sc le ro sis o th e r  lesions

C hiasm a и cases 55 per cen t 2 cases 13

O p tic  n e rv e  or t r a c t 9 « 45 « « 2 « i i

L a te ra l  g en icu la te  body 5 « 25 « « 1 0 « 15

W h ite  m a tte r  a ro u n d  p osterio r 
h o rn 17 « 85 « « _ 17

W h ite  m a tte r  a ro u n d  low er ho rn 1 0 « 50 « « 1 case 11

T h alam u s 6 « 30 « <( I « 7

cu la r space, in  som e instances m ore or less m arked  in filtra tio n  b y  ly m p h o cy tes  
(F ig . 1, la te ra l geniculate body), hyaline changes in  th e  vascu lar w alls , an  
increased  n u m b er of adven titia l fibres hlling  th e  d ila ted  perivascu lar space, 
som etim es a lm o st com pletely (Fig. 2, ch iasm a), foci o f »spongy« ap p ea ran ce  of 
th e  nervous tissu e  (Fig. 3, optic nerve), p ro life ra tio n  of in terfascicu lar connective 
tissu e  (F ig. 5, op tic  nerve). V ery  in te restin g  are  th e  secondary changes in  th e  
genicu late  b o d y  in  cases N os. V I, V II , X I, an d  X I I  : here the  m ed u lla ry  fibres 
p en e tra tin g  from  th e  op tic  tr a c t  a re  spongy , d istended , and  d is in te g ra te d , and  
th e  nervous cells show fa t ty  degeneration .

The th a lam u s has been included in  th e  Table because th e re  e x is t in te r- 
nuclear connections betw een th e  la te ra l gen icu la te  body  on the  one h a n d , an d  
th e  p u lv in a r o f th e  th a lam u s, respectively  th e  v e n tra l and  la tera l th a la m ic  nuclei, 
on  th e  o th e r h an d  ; besides, because i t  is know n from  th e  la te s t in v es tig a tio n s  
b y  H artm ann and  S im m a  th a t  areas 18 an d  19 (la tera l occip ital gyri) are in  
connection  w ith  th e  p u lv in ar nucleus.

I f  th e  essen tia l histological features now  u n d ers  tood  to  be in c lu d ed  u n d er 
th e  h ead ing  »o th er lesions« were added  to  th e  p ercen ta  ges shown in  th e  above 
T ab le  we w ould  be justified  in  s ta tin g  th a t  foci o f  d issem inated  sclerosis o r 
d iffe ren t o th e r  pathological lesions have b e e n  found  : 

in  th e  ch iasm a in  65 per cen t o f th e  cases 
in  th e  op tic  nerve or tr a c t  in  55 p er cen t o f th e  cases 
in  the  la te ra l geniculate body  in  75 p e r cen t o f th e  cases 
in th e  w h ite  m a tte r  a round  th e  p o ste rio r horn  in  85 per cen t o f th e  cases 

(unchanged)
in th e  w h ite  m a tte r  around the  low er h o rn  in  55 per cen t o f th e  cases 
in  th e  th a lam u s in  35 per cent of th e  cases  —  under review .
L et us now  proceed to  th e  p h o to g rap h s of some of our i l lu s tra tiv e  cases . 
Foci in  th e  lateral geniculate body an d  th e  semioval center can  be seen  in  th e  

W eigert p rep a ra tio n  of case N o. X V III  (F ig . 4). Foci in the  chiasm a  and  th e  
optic nerve are show n in  sections sta in ed  according to  Spielm eyer (F ig . 6 —11).



F ig . 1. Case N o. X I V .  Lateral geniculate body. H a em a to x y lin  —  v an  G ieson. M any lym p h o cy tes in  th e  d ila ted  p e riv ascu la r space w ith  
f ib r in  th re a d s  am ongst th em . F ig . 2. Case N o. X I .  C hiasm a. H aem a to x y lin  —  v a n  G ieson. Vessel walls th ick en ed  and  f ib rilla ry  ; 
d ila ted  p e riv ascu la r space filled  w ith  ad v en titio u s fib res . F ig. 3. Case N o. X I I .  Optic nerve. H aem ato x y lin  —  van  Gieson. »Spongy«

a rea  'in  no. com m unication  w ith  vessel. F ig . 4. see in  te x t .

398 
T

. L
E

H
O

C
Z

K
Y



PA T H O L O G IC  CHANG ES IN  T H E  O PT IC  SYSTEM  IN  D ISSEM IN A T ED  SCLEROSIS 3 9 9

F ig . 9 an d  10 p resen ts a micro-focus in  th e  op tic  nerve. Fig. 11 show s fa t-n eg a
tiv e  degenerative s trip es  betw een in ta c t m yelin-bundles in  the  op tic  n erv e , w ith  
m a rk e d  destruction  an d  frag m en ta tio n  of m yelin . Fig. 12 d em onstra tes a  case 
w here , although th e  focus in  th e  op tic  nerve  is of old s tand ing , th e  p ia i m em 
b ra n e  contains cells w ith  num erous f a t ty  granules, ind ica ting  th a t  th e  process 
c a n n o t y e t be reg a rd ed  as com pleted . T he focus of th e  lateral angle a n d  th a t  o f  
th e  lower Iwrn a re  show n in a m yelin - sh ea th  p rep ara tio n  (W e ig e rt— 
P ál) in  Fig. 4.

The p h o tog raph  of case No. IX  (F ig. 13) represents a cha rac teris tic  p ic tu re  
o f  th e  foci a round  the  lower horn. Foci in  th e  w hite  m a tte r  a ro u n d  th e  low er 
h o rn  can  be observed  in  Fig. 14. In  F ig . 15 th e  eye is caugh t b y  subco rtica l 
dem yelination  in  th e  region of th e  fissura  calcarina, pa rtia lly  sp a rin g  th e  »U « 
fibres ; under low  pow er m agn ification  th is  appears in  case N o. V. as a  ch a rac te r
is t ic  »undu la ting«  s tru c tu re . (Fig. 16).

M arburg , a n d  la te r  m any  o th e r au th o rs  have described  »m aplike« sca tte re d  
o r  concentric foci, besides w hich foci ch a rac te ris tic  of d issem inated  sclerosis 
w ere also observable  (Hallervorden an d  Spatz, Juba, Hechst, Steiner, Sträussler 
and  Scheinker, Benoit, Peters, Ferraro a n d  Jervis, Pette, etc .). In  be tw een , in  1927 
a n d  1928, Baló has published  his case of »encephalitis periaxialis concen trica« , 
w hich  gave rise to  m uch scientific in te re s t. Baló  la te r  re-nam ed  th is  disease 
» leukoencephalopath ia  concentrica« an d  in sis ted  upon its being in d ep en d en t 
o f  b o th  the  d issem in a ted  and  th e  Schilder-ty p e  diffuse sclerosis. Som e o f  th e  
re sea rch  w orkers, w ith  Barré and van Bogáért in  th e  lead , have accep ted  th is 
s ta n d p o in t, while o thers, chiefly  Hallervorden  an d  Spatz, Ferraro, e tc ., re fu ted  it, 
d ec la rin g  the  co n cen tra ted  focus to  be a specific histological detail-structure ; 
a ll  th e  more so as sim ilar h isto logical change h ad  been observed in  Schilder
ty p e  diffuse sclerosis b y  a long chain  of investiga to rs (Barré, M orin , Draganesco 
a n d  Keys, Waggoner and  Löwenberg, Zem an, Ule etc.). Since sim ilar obser
v a tio n s  had been m ade by  Ferraro an d  Jervis  in  acu te  encephalom yelitis a n d  in  
po tassiu m  cyanide poisoning, an d  b y  Lehoczky  in  chronic СО-poisoning, i t  seem s 
to  be obvious th a t  concentric sclerosis is a special form  of degenera tion  o f  th e  
w h ite  m atte r, w h ich  throw s ligh t on th e  genesis o f th e  pathological processes in  
t h a t  area. A ccording to  Lhermitte, i t  is q u ite  possible to  reconcile th e  »m yelolytic  
d iffusion  theory« , w hich is based  upon  th e  s tru c tu re  of th e  L iesegang rings 
(Hallervorden a n d  Spatz), w ith  th e  allergic concept. In  such cases th e  an tigen - 
a n tib o d y  conflict w ould  run  its  course on th e  m odel of the  sa id  rings.

In  our op in ion , th e  fac t th a t  concentric  dem yelination  a n d  its  preceding 
stag e , respectively , appear in  d ifferen t clinical pictures is ind icative o f  a com m on 
pathom echan ism  in  th e  leukoencephalitides. This should, of course, n o t be 
re so rted  to  for th e  purpose of d raw ing  a n y  conclusions in  respect o f aetio logy.
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In  sum m ing up  the above data o j the literature and our own histological 
jin d in g s  ice feel bound to state that since in  dissem inated sclerosis lesions in  the 
extra-cerebral as well as in  the intra-cerebral p arts  o f the optic system appear to 
be of striking frequency, the optic system ought to be regarded as one of the sites 
predilected by the disease

F ig. 5. Case N o. I .  O ptic nerve. H erxheim er’s sc a rle t-h a e m a to x y lin . Scar tissue  w ith  s m a l
foci am ongst bund les o f  n e rv e  f ib re s .

Fig. 6— 3, see in  te x t .

W ishing to  som ew hat expound th is  s ta te m e n t I  w ould refer to  a  w o rk ing  
hypothesis b ro u g h t fo rw ard  by  me an d  p u b lish ed  in  some previous papers, th e  
essen tia l po in ts o f w h ich  are  th e  following.

As already  m en tio n ed , th ree  stages are to  be d istingu ished  in  d issem ina ted  
sclerosis : th e  stage o f o n se t, th e  period of la te n c y  an d  th e  dem yelination  s tage .

In  the in itia l stage, or stage o f onset, a n  un k n o w n  infectious ag en t, which  
m ay be a virus, p e n e tra te s  th e  organism  from  th e  ex ternal e n v iro n m e n t 
(  M e A lp in e  ; M argulis, Soloviev and  Shubladze).



F ig . 9 —11, see in  te x t.
F ig . 12. Case N o. I .  Optic nerve, H erx h eim er’s sca rle t-h aem a to x y lin . M any fa tty  g ran u la r cells in  th e  p ia  m ate r.
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A ccord ing  to  som e au tho rs (  M e A lp ine ) , th e  skin , the  subcutaneous 
tissue, th e  th ro a t  and  th e  in te s tin a l tra c t can  be  sites o f penetra tion . A  possible 
ad d itio n  to  these, w hich m erits  serious consideration , is the eye. This seems to  
be co rro b o ra ted  by  all th e  clinical d a ta  repo rting  th a t  in  a high p roportion  of

F ig . 13. Case No. I X .  V a s t sc lero tic  foci a round  th e  c en tra l p a r t  and  th e  low er horn  o f th e
la te ra l v en tric le s .

F ig  14, see in  te x t  (Spie lm eyer’s m y elin  stain).
F ig . 15. Case N o. I X .  O ccipital lobe. Spielm eyer’s m y e lin  s ta in . Subcortically  s itu a te d  dem yali-

n a te d  focus.
F ig . 16. Case No. V. W hite  matter o f  occipital lobe. H e rx h e im er’s sca rle t-h aem a to x y lin . 
D e g e n e ra te d  areas show ing p a r ticu la r  u n d u la tin g , »m ap -lik e«  trac e ry . F a t ty  g ran u la r cells in

th e  d ila ted  p e riv ascu la r spaces.

th e  p a tie n ts  re tro b u lb a r neu tritis  precedes b y  several years, even decades, 
th e  clin ical syndrom e of d issem inated  sclerosis (fu rther details on th is  po in t 
follow  below).

I  believe th a t  i t  is by  drop infection  th a t  th e  infectious agent first finds 
i t s  w ay  to  th e  con junctiva , from  where i t  d rifts  in to  the  lim bus to  be passed
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th ro u g h  th e  com m unicating  veins in to  th e  op h th a lm ic  vein, th en  to  th e  op tic  
nerve, from  there  to  th e  chiasm a, reach ing  finally  th e  op tic  tra c t.

I t  has been defin ite ly  estab lished  th a t  som e of th e  know n virus diseases 
can be tra n sm itte d  to  th e  con junctiva . Such v iru s  diseases are rabies, po liom y
elitis , lethargic encephalitis , Jap an ese  encephalitis  ty p e  B , E aste rn  encephalom y
elitis , acu te  ly m p h o cy tic  choriom eningitis, ascending  m yelitis, chickenpox, 
an d  ingu ina l lym phogranu lom a. In  some of these  spontaneous in fection  is 
know n to  have occu rred  via th e  con junctiva ; m oreover, in  a few instances 
acc iden tal corneal infections are  repo rted  to  have happened  (L êp ine and  
S a u tte r).

Since in  d issem in a ted  sclerosis re tro b u lb a r neu ritis  is a tran s ien t phenom e
non  and  th e  p a t ie n t ’s vision is re s to red  a fte r th e  lapse of a few weeks or days, 
o r sometimes even w ith in  a few hours, i t  seems to  be ev ident th a t  th e  foci causing 
th e  optic n eu tritis  a re  sm all ones w ith  a ten d en cy  to  rap id  regression. F ro m  a 
pathological p o in t o f view  th ey  are  in  all p ro b ab ility  reversible, in flam m ato ry , 
oedem atous foci w hich only  tu rn  in to  irreparab le , scarred  foci if  th e  process is 
repeated  (Foster K en n ed y).

Since th e  o b serv a tio n s of Oppenheim  (m entioned  in  th e  foregoing), au to p - 
sied  cases have b een  repo rted  b y  Uhthojf, W ilbrand  an d  Sänger, H erm ann, 
M archesani ; in  w h ich , in  spite of th e  presence of v e ry  m arked  optic foci th e  
ocular fundi w ere fo u n d  to  be com pletely  norm al (see U htho jj’s case No. IV , an d  
MarchesanVs F igs. N os. 19, 20, an d  21).

The ex p lan a tio n  of th is co n trad ic tion  m ay  b e  th a t  in  these cases th e  v isual 
u p se t is caused less b y  th e  foci th a n  b y  th e  in f la m m a to ry  oedem a accom panying 
th em .

Theoretical im p o rtan ce  a tta ch es  in  our op in ion  to  th e  case rep o rted  b y  
Oppenheim  (1914), in  w hich the  onse t of d issem in a ted  sclerosis m an ifested  itse lf 
in  th e  optic nerve  o f a  34 years old fem ale p a tie n t a n d  fo r 10 to  15 years alw ays 
» re tu rned«  to  th is  s ite  an d  rem ained  confined to  i t ,  w h ich  rea lly  m eans th a t  th e  
op tic  system  alone fell ill. Oppenheim  offered th e  ex p lan a tio n  th a t  th e  area 
once in jured  rem ain ed  a »locus m inoris re s tis ten tiae« . These were th e  cases 
w hich  he called th e  optic or ocular fo rm  of d issem inated  sclerosis.

How is the recurrence oj the in itia l sym ptom s taking p lace? In  m y  opinion 
i t  is no t due to  a n y  ad d itio n a l infective agents finding th e ir  w ay  in to  th e  organism  
b u t to  th e  fac t t h a t  th e  form ation  o f th e  sm all p rim ary  foci in  th e  optic system  
involves decom position  of m yelin sh ea th s , an d  th a t  th e  decom position p ro d u c ts  
induce th e  p ro d u c tio n  o f an  an tib o d y  in  th e  nervous tissue of th e  opticus.

The a n tib o d y  o r an tigen  is ca rried  b y  th e  b lood  to  every  p a r t  of th e  o rg an 
ism  and  thu s also to  th e  cen tra l nervous sy stem , an d  if  in  th e  la te r  (th ird ) 
stage  some e x te rn a l adverse effect, such  as a cold, p regnancy , em otional o r 
physical s tra in , h ap p en s  to  befall th e  organism , th e re  arises in  th e  sensibilized 
nervous tissue a n  in itia lly  sm all b u t  continuously  grow ing dem yelinated  a rea , 
th e  focus of d issem in a ted  sclerosis.

10 Acta Mofphologica IV/3
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T h is , th e n , were th e  ex p lan a tio n  o f th e  possible appearance of m yelinolytic 
foci in  th e  la te r  stage of th e  disease a t an y  place w here there  are m yelin  sheaths,
i. e . in  an y  p a r t  of th e  cen tra l nervous sy stem , m oreover in  th e  cerebral and 
p e rip h e ra l nerves.

W h a t has been se t fo rth  in  th e  foregoing is considered a w ork ing  hypo
th es is , a n d  there  are several side-issues a tta c h in g  to  it.

T here  is, for in stance , th e  problem  p resen ted  b y  th e  periventricular and  
subependym al location of th e  foci in d issem in a ted  sclerosis, w hich cau g h t the 
a t te n tio n  of even th e  earliest in v estig a to rs . A t one tim e  th is  was th o u g h t to  be 
ex p la in ab le  by  the  p ro x im ity  o f th e  cerebrosp inal flu id  and , respectively , b y  
th e  p resence  of a supposed pathologic  a g e n t in  i t .  H ow ever, th e  perivascu lar 
orig in  o f th e  foci was po in ted  ou t by  Pette as ea rly  as in  1929. (See F ig . No. 
157 in  his book : »Die ak u t en tzünd lichen  E rk ran k u n g en  des N ervensystem s«). 
D üring , in  1939, observed sm aller foci a ro u n d  th e  po ste rio r horn  sep ara ted  
from  th e  surface of the  v en tric le  b y  a s trip e  of in ta c t m yelin (see his F ig . 3). 
I  h av e  m ade sim ilar observations and  th ere fo re  share  D öring’’s op in ion  th a t  the 
p e riv e n tr ic u la r , continuous, large focus shou ld  no t be u tilised  in  an y  pa thom echa- 
n is tic  o r pathogenetic essays. B u t a p a r t from  th is , the  frequency  of p e riv en tr i
c u la r  focus fo rm ation  rem ains an  open questio n  to  w hich th e re  is as y e t no 
d e fin ite  answ er. I t  m igh t be a pecu lia rity  of th e  v ascu la r system  (Schob), b u t it 
m ig h t eq ua lly  be th a t  several o th e r fac to rs are p lay in g  a p a r t  in  i t .  A m ongst 
th ese  fac to rs , in  m y opin ion , significance a tta ch es  a t th e  above-enum erated  
areas o f th e  ven tricu lar system  — to  th e  o p tic  sy stem  as a p red ilec ted  site . The 
freq u en cy  of lesions in  th e  w hite  m a tte r  a ro u n d  b o th  th e  posterio r an d  lower 
h o rn s is m ade com prehensible b y  th e  visual radia tion  o f Gratiolet proceeding 
from  th e  la te ra l geniculate bo d y  tow ards th e  o cc ip ita l cortex  (se i T ab le  I).

A n o th e r problem  is, w hy  are th e re  o ften  lesions to  be found  in  th e  w hite 
m a t te r  a ro u n d  the  posterio r h o rn  in d ifferen t o ther dem yelinating  processes? 
T h u s , e. g. in  d issem inated  encephalom yelitis , in  w hich, according to  K örnyey, 
p e riv a sc u la r  lesions occur freq u en tly  in  th e  w h ite  m a tte r  of th e  occip ita l lobe. 
(See F ig . No. 13 in  his m onograph  : »M yelitis«.)

K örnyei, a n d  also D öring, deem  i t  a reasonable  answ er to  th is  question 
th a t  th e  tw o pathologic form s are closely re la ted  and th a t  th e  com m on basic 
d is tu rb a n c e  (»G rundstörung«) is to  be soug h t for in  th e  hypererg ic  m echanism . 
I t  seem s, however, th a t  ae tiopathogenic  research  alone trill only  be capable  of 
su p p ly in g  a  reassuring so lu tion  and , in  m y  opinion, th e  problem  should  be kep t 
in  suspense  un til clarification o f th e  aetio logy will have been  achieved.

The clinical sym ptom s of th e  op tic  system  an d  th e ir significance in  d issem i
n a te d  sclerosis have long since occupied th e  m inds of research  w orkers.

I t  is know n th a t  in  retrobulbar neuritis th e  v isual upset (am blyop ia , »hazy« 
v ision) begins w ith  re la tive  colour-scotom a, w hich la te r  tu rn s  in to  abso lu te 
co lour-sco tom s, and th e n  in to  abso lu te  sco tom a. As an after-effect o f re tro b u lb a r
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neuritis  and pap illitis  respectively, the  tem poral h a lf  o f th e  papillae, or on rare  
occasions the e n tire  papilla, grow s pale, ye t the disease leads very seldom  to 
com plete b lindness: in 1,8 per cen t of the cases (H . D . M cIn tyre  and  A . P . M c
In tyre)  The p ro b ab le  reason of th is  is th a t  th e  axones are  spared  for a long tim e.

The lite ra tu re  on the question  of the  frequency  an d  significance of re tro b u l
b a r neuritis in  d issem inated  sclerosis is im posing. W e refer to  the  com prehensive 
works of K yreleis, Marburg, an d  Marchesani.

The views differ g reatly ; one of the m ost im p o r ta n t causes of the  d iffer
ences in opinion is perhaps th e  fa c t th a t  in th e ir  s tud ies th e  authors d epart now 
from  re tro b u lb a r neuritis , now fro m  dissem inated  sclerosis.

Thus, w hile  Gunn, the oph thalm olog ist, observed  d issem inated  sclerosis 
in 22,8 per cen t o f 223 cases of re tro b u lb a r neu ritis , Behr  in  Siem erling's N euro
logical Clinic d iagnosed re tro b u lb a r neuritis in 75,4 p er cen t of th e  p a tien ts  
suffering from  dissem inated  sclerosis and  s ta ted  th a t  in  one th ird  of the cases the  
fo rm er condition  m anifested itse lf  as an early  sy m p to m . Marburg, th e  neurolo
g ist, diagnosed dissem inated  sclerosis in 55 per cen t of his re trobu lbar neuritis  
cases. The ophthalm ologists B ru n s  and Stölting  observed  lesions in  th e  op tic  
nerve in 58 per cen t of their cases o f dissem inated sclerosis, and  in 32 per cen t o f 
them  isolated v isu a l upset in th e  early stage of th e  disease. The ophthalm ologist 
W indmüller fo u n d  changes in th e  papilla in 57 p er cen t of 90 patien ts  w ith  
dissem inated sclerosis in the S trüm pell Clinic, b u t re tro b u lb a r neuritis as an  
in itia l sym ptom  occurred in 46 p e r  cent only.

Yaskin , Spaeth  and Vernlund  diagnosed re tro b u lb a r neuritis  in 55 per cent 
of m ultiple sclerosis, bu t only in  25 per cent as an  in itia l sym ptom . In  Ragnar 
M üller's 793 p a tie n ts  the corresponding  figures w ere 54 and  20 per cent, re s
pectively.

All these  figures represent th e  more frequen t »m ean values«. Of th e  ex 
trem es I w ould p o in t out the  70 p e r cent of each Curschm ann  and Kampherstein, 
an d  A die's  73,1 B ehr's  75,4 per cen t, also th e  22 p er cen t o f Leinjelder an d  th e  
13,9 per cent o f  A dam s  e t  al.

The follow ing m ay be fu r th e r  reasons for th is  divergency : 1. d issim i
la r ity  of the  m a te ria l exam ined ; 2. the  specific p rovince of the  in v estiga to r 
(w hether ophthalm olog ist or neurologist) ; 3. th e  p a t ie n t’s ignorance of the  
in terdependence of sym ptom s, ow ing to  w hich th e y  do no t observe th em  an d  
are, therefore, u n ab le  to  supply  ad eq u a te  in fo rm ation  ; 4. an  overlooking o f the  
fac t th a t  re tro b u lb a r  neuritis w ill no t always develop in to  dissem inated  sclerosis, 
th e  same as o n ly  in  a certain p ro p o rtio n  of the  cases will p rim ary  chancre develop 
in to  neurosyphilis ; 5. the fa ilu re  of authors to  com pile th e ir  s ta tis tica l d a ta  
on a uniform  basis. I t  is obv ious th a t those w ho rep o rt pathologic changes in  
the optic nerve in  general, as for in stan ce  Carter, Sciarra  an d  Merritt* (78 per cent), 
m ust arrive a t  values different from  those co n ta ined  in sta tis tica l re tu rn s  con
cerned solely w ith  re trobu lbar n eu ritis .

10*
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In  a smaller proportion  of th e  cases re tro b u lb a r neuritis is follow ed as early  
as w ith in  a week or tw o b y  th e  o th e r sym ptom s of d issem inated  sclerosis, b u t 
in  th re e  quarters o f th em  th e  ch a rac te ris tic  syndrom e will n o t ap p ea r un til 
a f te r  a  few years, or even decades.

A lready  Oppenheim  (1887) po in ted  to  th e  period o f  latency  o r »free in terval«  
em b rac in g  possibly te n s  of years. T hese have  been confirm ed b y  Strüm pell, 
Fleischer, W indm üller, an d  o thers. I n  O lo ff  s review (1917) o f th e  perta in ing  
li te ra tu re  th e  period of la ten cy  is show n to  ex ten d  from  8 to  46 y ears . According 
to  m y  ow n observations i t  lasts  from  2 to  15 years.

E lucidation  an d  significance of th e  la te n c y  period are su b jec ts  ou tside the 
scope o f th e  presen t pub lica tion .

*

In  conclusion, i t  needs to  be m en tio n ed  th a t  th e  20 cases on w hich th is 
p a p e r  is based  all belong to  th e  chronic form  of dissem inated sclerosis. O f them , 
16 w ere slowly progressive cases, 2 progressed in  »outbursts« , an d  2 belonged a t 
th e  beg inn ing  to  th e  first, la te r  to  th e  second group.

A s regards extension, th e  cerebrum  p a rtic ip a ted  in  th e  pa tho log ic  process 
in  all th e  20 cases, in  17 of th em  in  a v e ry  m arked  m anner, in  3 to  a lesser degree. 
In  th e  sp ina l cord, foci were found  in  18 cases, in  2 they were completely absent, 
in  one o f the  la tte r  th e  disease la s ted  for 4, in  th e  o ther for 8 years. Hechst 
( H orány i)  in  an acu te  case, an d  A dam s and K ubik*  in  a chronic one lastin g  for 
23 y ea rs , also found th e  sp inal cord to  be com pletely  norm al. In  th e  earlier 
l i te ra tu re  a purely  cerebral localisa tion  h ad  been  described b y  Fürstner. In  the  
cerebellum  we encountered  foci in  7, a n d  in  th e  medulla oblongata an d  th e  pons, 
re sp ec tiv e ly , in  14 cases.

I n  th e  clinical p 'c tu re  i t  is p rac tica lly  alw ays the  sp inal sym p to m s th a t  
com e in to  prom inence (spastic  p a rap leg ia , incontinence, e tc .). T his is p robab ly  
because  w ith in  the  narrow  spinal co rd  even  sm all foci will cause conspicuous 
sy m p to m s. On the  o th e r h an d  th e  foci in  th e  cen tra l w hite m a tte r , an d  th e  som e
tim es v e ry  extensive ones a ro u n d  th e  poste rio r an d  lower ho rns, e tc ., m ay  no t 
g ive rise  to  clinical sym ptom s a t  all.

S u m m a ry

T w e n ty  cases o f d issem inated  sclerosis hav e  b een  exam ined h isto log ically . C h arac te r
is tic  foci hav e  been observed  in  th e  chiasm a in  55 p e r  cen t, in  th e  o p tic  n e rv e  o r t r a c t  in  45 
p e r  c e n t, in  th e  la te ra l gen icu la ta  bo d y  in  25 p e r  cen t, in  th e  w hite  m a t te r  a ro u n d  th e  posterio r 
h o rn  in  85 p e r  cen t, in  th a t  a ro u n d  th e  low er h o rn  in  50 pe r cen t, and  in  th e  th a la m u s  in  30 per 
c e n t  o f  th ese  cases.

I n  som e of th e  n e g a tiv e  cases lesions h a v e  b een  encountered  in  th e  ab ove  en u m era ted  
s ites  w h ich  from  p a tho log ica l p o in t o f v iew  are  considered  to  be o f  s ig n ificance  : d ila ted  
cap illa rie s , stasis, hya line  vessel w alls, ra re fica tio n  o f tissues, d ila ta tio n  o f th e  p e riv ascu la r 
space  a n d  serous p re c ip ita tio n , f a t ty  d e g en e ra tio n  o f n e rv e  cells, degen era tio n  o f  m y e lin  sheaths.

O n th e  basis o f o u r d a ta  we re g a rd  b o th  th e  e x tra -  an d  th e  in tra -c e re b ra l p a r ts  o f  th e  
o p tic  sy s te m  as sites p red ilec ted  in  th e  p rocess o f d issem inated  sclerosis

O u r pathological d a ta  a p p ea r to  be in  co n fo rm ity  w ith  form er as w ell as w ith  m ost 
re c e n t c lin ica l observations
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ПАТОЛОГИЧЕСКИЕ ИЗМЕНЕНИЯ ЗРИТЕЛЬНОЙ СИСТЕМЫ ПРИ РАССЕЯННОМ
СКЛЕРОЗЕ

Т. Лехоцки

Р е з ю м е
Автор наблюдал 20 случаев рассеянного склероза и при гистологических иссле

дованиях он нашел характерный очаг в перекресте в 55%, в зрительном тракте или нерве 
в 45%, в боковом коленчатом теле в 25%, в белом веществе около заднего рога в 85%, в 
белом веществе около нижнего рога в 50% и в таламусе в 30% всех случаев.

Кроме того в одной части отрицательных случаев он наблюдал на вышеприведен
ных местах изменения (расширение капиллярных сосудов, стаз, гиалиноз стенки крове
носных сосудов, поредение ткани, расширение периваскулярной полости и серозное
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выпадение, ожирение нервных клеток, дегенерация миэлиновой оболочки), которые он 
считает весьма значительными с общей патологической точки зрения.

На основании своих данных, автор считает как внецеребральную, так и внутри- 
церебральную часть зрительной системы предилекционным местом в процессе рассеян
ного склероза.

Патологические данные автора совпадают как с прежними так и с новейшими 
клиническими наблюдениями.
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