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U p to  th e  tu rn  o f th e  cen tu ry  u n d er th e  in fluence o f S trüm pell an d  Leich- 
te n s te rn , th e  pathological process in  th e  b ra in  su bstance  in  w hich m ultip le  
p e tech iae  seem to  be a n  essential fea tu re , was held  to  be of in flam m ato ry  origin 
a n d  called haem orrhagic encephalitis. A t th e  beg inning  of th e  p resen t cen tu ry  
M. B . Schm idt d iffe ren tia ted  th is p ictu re  from  th e  in flam m ato ry  conditions and  
exp la ined  it  as re su ltin g  from  toxic v ascu la r changes. In  recen t years, chiefly  
A. W . H u rst, and  H enson  an d  Russel con tend  th a t  beside th is  n o n in flam m ato ry  
b ra in  pu rpu ra , there  also ex ists an in flam m ato ry  fo rm , th e  so-called haem o rrh ag ­
ic leuco-encephalitis. H . Jaco b  goes one s tep  fu r th e r , p lacing th e  cases of p u r­
p u ra  so far held to  be to x ic  o f origin, in to  th e  sam e class w ith  the  seroushaem or- 
rhag ic  inflam m ations o f th e  nervous system . A ccording to  Me Ardle, v a n  B ogáért, 
an d  L herm itte , in  cases w ith  sim ultaneous in flam m atio n  an d  destruc tive  proc­
esses i t  is difficult to  d ifferen tia te  betw een  p rim a ry  encephalitis an d  secondary  
in flam m ation , since v a rious processes (infections, in tox ica tions, m echanical 
c ircu la to ry  disorders) are  capable o f p roducing  an  iden tica l m orphological 
p ic tu re , a t least in  ce rta in  phases of the disease.

T he following fo u r cases m ay co n trib u te  to  th e  c larification  of th e  m orpho­
logical sim ilarities an d  differences ex isting  be tw een  b ra in  p u rp u ra  an d  haem or­
rhag ic  leuco-encephalitis.

Case No. 1. B. T ., a  boy , aged 2 1/4 w as o bserved  in  th e  P aed ia tric  D e p a rtm en t o f  th e  
U n iv e rs ity  of Pécs (P rof. K erpel-F ron ius), he show ed e le v a te d  tem p e ra tu re  and  general w eakness 
a w eek  before his d ea th , a n d  h a d  developed jau n d ice  th e  la s t  two d ays, vom iting  rep ea ted ly . 
On adm ission , the  case looked  one of grave sep tic  jau n d ice , w ith  th e  child on  th e  verge of u ncon­
sciousness, having a se t, f ix ed , u n stead y  look, a  rig id  neck , an d  B ab insk i’s a n d  K ern ig ’s signs 
w ere sligh tly  positive. T he te m p e ra tu re  was a t  f irs t  n o rm al, b u t  a fte r  a few hours i t  rose to above 
39° C. R ed  blood coun t, 1.400.000 ; white b lood co u n t, 36.000. R eticu locy tes, 72 pe r m illion. 
T hrom bocy tes, 1.000.000. D ifferen tia l count, Jg . 2 ; S t, 5 ; Sg, 68 ; Eo, 1 ; B a , 0 ; Mo, 2 ; 
L y , 22. Serum  bilirubin  2,6 m g per 100 ml. A fte r a  h o sp ita l s ta y  of h a lf  a day  th e  child  died.

A utopsy (D ep artm en t o f  Pathological A n a to m y , M edical U n iv ersity  o f Pécs, P rof. E n tz ). 
P n eu m o n ia  in bo th  low er lobes ; fibrous p u ru le n t p leu risy .

B rain . On the  surface  o f th e  b ra in  no patho log ica l changes were visible. C oronal sections 
rev ea led  innum erable t in y  p u n c ta te  petechiae, confined  to  th e  w hite m a tte r  a n d  in g re a te s t 
n u m b er in the  ro stru m  o f  th e  corporis callosum  (F ig . 1.). T h ey  were s itu a ted  sym m etrica lly  
and  subcortically  w ith  a  sh a rp  line of dem arca tion  im m ed ia te ly  ben ea th  the  U fib res b u t, as a 
ru le , w ith o u t reaching th em . T ow ards the  v en tric les th e y  becam e scan ty , a lm ost to  d isap p ear
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in  th e  c en tru m  sem iovale. T here  w ere no petech iae  in th e  cerebellum , in  th e  p ons, an d  in  the  
b u lb . T h e  walls of th e  v en tric les , a n d  th e  choroid p lexuses w ere norm al.

In  all four cases u n d e r rev iew , several p e tech iae-con ta in ing  an d  haem orrhage-free  areas 
o f  th e  w h ite  m a tte r , and  p o rtio n s o f th e  cen tres an d  b ra in  stem  were su b jected  to  m icroscopical 
e x a m in a tio n , em ploying N issl’s, haem atoxy lin -eosin , v a n  Gieson’s, Sp ie lm eyer’s, S u d an ’s, 
B ielschow sky’s, M asson’s, M allo ry’s m eth o d  for glia , an d  fo r connective tissue.

M icroscopical ex am in atio n  (F ig . 2.). Chiefly rin g  haem orrhages a re  p re sen t in  th e  form  
o f  n a rro w , hom ogeneous zones m o stly  a ro u n d  vessels, su rrounded  by glia and  enclosed, b e ltlik e , 
b y  re d  blood corpuscles. In  th e  cen tre  o f m an y  ring  haem orrhages, and , in some in stan ces , also 
in  th e  vessels a round  th em , h y a lin e  th ro m b i, s ta in ing  yellow  according to  v an  G ieson, are  d e tect- 
a  b le . T he cen tra l vessel w as a lw ays fo u n d  to  be a  cap illa ry . I ts  w all is o ften  hom ogeneously  
th ic k e n e d , in o th er in stan ces decom posed in to  fine  f ib res  an d  m ore th a n  once un recognizab le, 
h a v in g  p resum ab ly  m elted  in to  th e  surround ing  necro tic  tissue. A round  vessels o f p recap illa ry  
o r p o s tc ap illa ry  ch arac te r no  h aem orrhages are v isib le b u t  effusion of p lasm a is n o t  u n freq u e n t 
a ro u n d  th em . No in fla m m a to ry  e lem en ts are dem o n strab le . No d em y elin a tio n  a ro u n d  th e  
v esse ls , o r in  any  o th e r p lace. G enera lly , the  m y e lin a ted  fib res are only p u sh ed  a p a r t ,  b u t  
o ccasio n ally  th e  axis cy linders a re  frag m en ted  and  th e ir  ends swollen.

T he h isto log ical p ic tu re  is characterized  b y  ring  haem orrhages an d  by  
c a p illa ry  throm bosis.

Case No. 2. Sz. S., a  g irl, aged  12 (P aed ia tr ic  D e p a rtm en t o f  B a ja  H o sp ita l, H ead , D r. 
U jsá g h y ). H isto ry  revea led  th a t  because  o f fever fo r tw o w eeks, she h a d  been g iven  P y ram id o n  
ta b le ts  a t  hom e. R ep ea ted  b leedings o f th e  nose, d ifficu lt to  stop. On adm ission , a  m edium - 
d e v e lo p ed  and  average-nourished  p a tie n t  w as seen in  a  g rave  s ta te  ; w ith  reduced  tu rg o r, and  
p a llid  sk in  On the  dorsal surface  o f b o th  th ighs b lu ish  d isco lourations w ith  d is tin c t bo rders 
a n d  th e  size of a th u m b p rin t. In  th e  r ig h t corner o f th e  m o u th  a crust-covered  d e fec t of ab o u t 
f in g e rp r in t  size. T here w as fo e to r ex  ore. C ontinous b leeding from  nose an d  m o u th . L iv e r and  
sp leen  n o t  palpab le. C ardiac sounds fa in tly  audible  ; pulse 140. Swollen lym ph  nodes w ere p a l­
p a b le  in  several regions. T he p a tie n t  w as in co n tin en t. Sensorium  clouded ; no answ ers to  ques­
tio n s . T em p era tu re  a ro u n d  39° C. D ea th  occurred  a  w eek a fte r  adm ission. R ed  b lood  coun t 
a ro u n d  1.000.000, n o tw ith s tan d in g  rep ea ted  transfusions. W hite  blood co u n t, 1200, la te r  600 
H g b , 20 p e r cent. D ifferen tia l c o u n t, Seg, 2%  L y, 98% . S ed im en tation  ra te , 180/hour. N um ber 
o f  th ro m b o cy tes  and re ticu lo cy tes  p ra c tic a lly  zero. No m ed u lla r e lem ents in  th e  s te rn a l p u n c ta te , 
o n ly  a few  red  corpuscles an d  r ip e  lym phocytes.

A u to p sy  (P a th o lo g ist, D r Cseh, B aja). Tonsils in  s ta te  o f gangreneous decom position . 
I n  th e  m ucous m em branes o f th e  ileum  an d  th e  colon crust-covered  c ircum scribed  necroses. 
R e d  in fa rc t  in th e  low er lobe of r ig h t  lung . B onem arrow  of th e  ste rn u m  a tro p h ied , t h a t  o f th e  
fe m u r f a t ty .  Siderosis in  th e  p a ren ch y m a l organs. D iagnosis : panm yelophth isis.

B ra in  : In  th e  w hite  m a t te r  o f  th e  b ra in , in th e  cerebellum  and th e  pons, th e re  a re  in n u m e­
ra b le , t in y , p in p o in t pe tech iae , w ith  a fa in t sp o t in  th e ir  cen tre  a lm ost invisib le  to  th e  n ak ed  
ey e. T h e y  are  s itu a ted  subco rtica lly  an d  sim m etrically , becom ing scan ty  tow ards th e  ven tric les.

M icroscopical ex am in atio n . O n ly  one section w as availab le  from  each  th e  cereb ru m  and  
th e  cerebellum . In  these, rin g  h aem o rrh ag es were v isib le m o stly  w ith o u t a  vessel in  th e ir  cen tre . 
I n  th e  e ry th ro cy tic  zone, too , b lo o d  cells were on ly  recognisable in  re s tr ic te d  n u m b ers . The 
p r in c ip a l ch arac te ris tic  o f th e  p e tech iae  is a b road  g lia  w all (F ig. 3). T here are no signs o f in f la m ­
m a to ry  reac tio n . W ith  M allory’s s ta in  th e  w hite  m a tte r  seems diffusely loosened.

B ra in  p u rp u ra  is know n to  accom pany diseases of the  haem opoietic  system . 
I t s  associa tion  w ith  p anm yeloph th isis  gives our observation  a special in te rest.

C ase No. 3. Zs. J . ,  a w o m an , aged  50. Six m o n th s previous to  her d e a th  she had  
u n d e rg o n e  tonsillectom y w ith o u t com plication , on  acco u n t o f recu rren t p o ly a r th r itis , b u t  
o th e rw ise  h a d  no disease w o rth  m en tion ing . She h a d  been  a p p a re n tly  well, occupied  w ith  
h o u sew o rk , w hen she su d d en ly  co llapsed, becam e dazed  and  confused, la te r  unconsious. 
N e x t  d a y  adm ission to  h o sp ita l ip  a dy ing  s ta te . T em p era tu re  40° C. Pupils m io tic  ; deep 
re flex es  o f  th e  lower ex trem itie s  ab sen t. P a tie n t died  60 hours a f te r  onset o f disease. The 
lu e s  re ac tio n s  were neg ativ e  in  th e  blood.
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Fig. ’ . N um erous p u n c ta te  h aem o rrh ag es in  th e  su b co rtex  b a rrin g  th e  U  fibres 
F ig. 2. R ing haem orrhage . H om ogeneous p e riv ascu la r a rea  su rro u n d ed  b y  red  blood corpuscles 

(black in  th e  p ictu re). T h ro m b u s in th e  vessel lum en. M asson’s sta in  
F ig . 3. B road p e rinecro tic  glial p ro life ra tio n . N issl’s sta in  

F ig . 4. Sym m etrically  loca ted  subcortical p e tech iae , becom ing few er in  th e  cen trum  ovale b u t  
num erous again  in th e  in te rn a l capsule an d  th e  corpus callosum
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A utopsy revealed  oedem a of th e  lungs, and confluen t su bp leu ra l and  
su b p ericard ia l haem orrhages.

B rain . W eight 1195. g . Leptom eninges m ark e d ly  hyperaem ic, convolu tions sligh tly  
f la t te n e d . T ransversal c u t su rfaces show ed innum erab le  petechiae o f poppy-seed  or even m illet- 
seed  size, s ituated  close to  e ac h  o th er ; sh a rp ly  d em arca ted  groups o f th em  w ere dispersed 
p ra c tic a lly  over the  w hole o f th e  w hite m atte r , fa irly  siinm etrically  in  b o th  hem ispheres. T hey 
w ere  p re sen t in th e  g re a te s t n u m b ers  in th e  co nvo lu tioned  w hite m a tte r , scan tie r in  th e  cen trum  
sem io v a le , b u t all th e  m ore num ero u s again  in  th e  corpus callosum  a n d  th e  capsu la  in te rn a  
(F ig . 4). Petechiae in  larg e  n u m b ers  were visible also in  th e  w hite m a tte r  o f th e  cerebellum , th e  
p o n s , an d  spinal cord, in  w h ich  th e  process w ass less severe in  th e  lu m b a r segm ents th a n  in  
th e  cervico-thoracic p a r t.

M icroscopical ex am in a tio n . C om pact b a ll haem orrhages w ith o u t a n y  p a r tic u la r  glial 
re a c tio n . They are sh a rp ly  c ircum scribed . In  sm alle r n u m bers , there  a re  also som e ring  haem or­
rh a g e s  to  be found. In  th e ir  c en tre  there  is a hom ogeneous m ass, ev id en tly  a  necro tised  vessel 
w a ll w hich  stains a b lu ish  red  w ith  trichrom e a n d  is su rrounded  b y  a  n a rro w  necro tic  zone o u t­
side  o f  w hich a b road  zone b u ilt  u p  by  e ry th ro cy te s  is ly ing . T here  are also foci in  w hich  only a 
few  re d  corpuscles can be seen even ly  sca tte red  a ro u n d  th e  vessel w hereas th e  glial tissue is 
lo o sen ed  by  ex trav asa tio n  of b lo o d  p lasm a. On m yelin  sta in ing , dem y elin a ted  a reas o f p inhead  
size a re  visible to th e  n a k e d  eye. U n d er th e  m icroscope, they  show sh a rp ly  defined  borders 
(F ig . 5.), and  against an  u n s ta in e d  background  m a n y  n o rm ally  s ta ined  an d  shaped  m yelin  sheaths 
c a n  b e  recognised, in  w hich  e lem en ts  a re  in  a b o u t th e  u sua l nu m b er p re sen t a n d  on ly  a few 
e ry th ro c y te s  are sca tte red . W h erev er a vessel can  be  seen in th e  cen tre , i t  is a  cap illa ry  around  
w h ic h  a  tissue d e tritu s  in  ly in g . In  ba ll haem orrhages no  dem yelination  is o b servab le , y e t th ey  
c o n tr a s t  w ith  the  en v iro m en ta l m ed u lla ry  substance  due to  th e ir  m assive c o n te n t o f  blood cells. 
T h e re  is no fa tty  d is in teg ra tio n . A round  th e  cen tra l cap illa ry  o f some o f th e  la rg e r pe tech iae, 
s c a tte re d  polynuclear leu co cy tes  can  be recognized. W ith  silver im p reg n atio n  fo r axis cylinders 
a  s im ila r  p ictu re  was o b ta in e d  to  th a t  described in  case 1. A p a rt from  a h y p erem ia , th e  m eninges 
show  n o  pathological lesions. T h e  in trace reb ra l vessels a re  also hyperaem ic , b u t  th e  ind iv idual 
e ry th ro c y te s  can read ily  be  id en tif ie d , a n d  th ere  a re  no  th rom bi.

Case No. 4. К . T ., a  w o m an , aged 44, a d m itte d  on A ugust 22, 1944. T he h is to ry  con ta ined  
n o th in g  w orth  m ention ing . H e r  illness had  begun  th ree  days before adm ission , w ith  sudden 
sev e re  headache, n ausea, u n e asy  sleep, an d  an o rex ia . One day  before  adm ission , she lo st her 
sp eech  w ith o u t unconsciousness, becam e confused, trism u s and  urine  re te n tio n  developed. On 
ad m iss io n , blood pressure  165/100 m m  m ercury , pu lse  66/m in. Physical an d  rad io log ical exam i­
n a tio n s  showed no pa th o lo g ica l changes in  th e  in te rn a l organs. The p a tie n t  w as e n tire ly  uncoope­
ra t iv e .  H igh degree o f sen sitiveness in  le ft fro n to tem p o ra l region an d  slig h t signs o f a  lesion of 
th e  p y ram id a l t ra c t  on th e  r ig h t  side. T here  w as s lig h t n u ch al rig id ity . T he cereb rosp inal flu id  
w as s lig h tly  yellowish, i ts  p ro te in co n te n t 0,60 m g p e r 1000 m l., cell co u n t, 30/3 ; com plem ent 
f ix a t io n  te s t  for syphilis, n e g a tiv e  ; bic. m astix  reac tio n  0,01, 2, 3, 4, 3, 2, 1, 0,0. T he tem p era tu re  
k e e p t  g rad u ally  rising, th e  g en era l s ta te  d e te rio ra ted  u n til  d e a th  occured  11 d ay s a f te r  the  
o n se t o f the  illness.

A utopsy  : D issem inated  bronchopneum onia  in  th e  inferior lobe o f th e  le f t lung  : sero­
f ib r in o u s  pleurisy, chron ic  en d o card itis , and sclerosis o f th e  ao rta . P n eu m o n ia  an d  p leu ritis  
w ere  secondary  developm ents sh o rtly  before d ea th . T he endocard itis  w as o f severa l y ears’ d u ra ­
t io n  a n d  com pensated.

B ra in . W alls o f b a sa l a r te r ie s  appeared  n o rm al. L ep tom eningeal vessels w ere congested 
a n d  th e  leptom eninges v e ry  s lig h tly  b lu rred  and  p in k y . C onvolutions n o rm al. T ran sv ersa l cu t 
su rfaces  p resented  h y p e raem ia  o f  th e  w hite  m a tte r . In  b o th  hem ispheres, la rg e ly  sim m etrically  
s i tu a te d  p u n c ta te  h aem orrhages w ere visible in  som e regions showing a ten d e n cy  to  confluence. 
T h e  haem orrhages were localised  ch iefly  in  th e  a n te rio r  an d  posterio r p a r t  o f th e  in te rn a l capsule, 
in  th e  la te ra l  p a rts  of th e  co rp u s callosum  and  th e  cereb ra l peduncle, in  th e  b rach ia  co n junctiva , 
a n d  in  th e  rad ia tion  of th e  sp lén iu m  corporis callosi over th e  posterio r h o rns. I n  th e  las t-m en ­
tio n e d  region the  haem orrhages coallesced and  in  th e  m ed u lla ry  substance overly ing  th e  posterio r 
h o rn  softened. No h aem orrhages w ere p re sen t in  th e  b u lb  in  w hich occasionally  a la rg e r vessel 
seem ed  dila ted . The g rey  m a t te r  was everyw here free from  haem orrhages.

M icroscopical ex am in a tio n . The connective  tissue o f the lep tom en inges seem  loosened, 
th e  v e in s are d ila ted  an d  f illed  w ith  red  blood corpuscles. A round  th e  vessels th e re  are occasio­
n a lly  loose round  cell in f iltra tio n s . T he vessels o f th e  w h ite  and  grey m a tte r  a re  sim ilarly  d ila ted  
a n d  m ore  or less filled  w ith  b lo o d  ; th e  p e riv a scu la r spaces are also d is ten d ed . In  th e  corpus 
ca llo su m , th e  in te rn a l capsu le , a n d  th e  w all of th e  p o ste rio r horns th e  m a jo r ity  o f th e  hae­
m o rrh ag es  has the  app earan ce  o f  b a ll haem orrhages v a ry in g  in  size an d  com pactness. T he ner-
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Fig. 5. P e riv ascu lar foci o f  dem yelination . Sp ie lineyer’s sta in  
Fig. 6. C ircum scribed d em yelina tion  and  diffuse d iscolouration  in th e  corpus callosum . D iffuse 

d iscolouration  in th e  an te rio r  stem  of th e  in te rn a l capsule . Spielm eyer’s s ta in

6  Acta Morphologica IV/2
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v o u s  tissue  is often loosened  in  th e  in te rn al capsule, th e  corpus callosum , a n d  th e  walls of th e  
l a te r a l  ventricle . On th e  m a rg in s  o f  some bleedings a n d  in  th e  a rea  betw een  th e m  glial p ro life ra­
t io n  w ith  large scavenger cells is visible. In  these  a rea s, th e  m yelin  sh ea th s s ta in  b u t  poorly 
(F ig . 6). In  the  m arg inal p a r ts  o f  th e  glial nodules sw ollen an d  fragm en ted  m yelin  sheaths and 
m y e lin  globules are v isib le . A t  som e places, signs o f f a t ty  d isin teg ra tion . T he ax is cylinders are 
sw o llen  and  to rtuous.

Discussion

M inute p e ricap illa ry  haem orrhages rep re sen t th e  com m on fea tu re  o f our 
cases . No pronounced in f iltra tio n s  are found  in  an y  of th em . T he ex trav asa tio n  
o f  se ru m  is very su b s ta n tia l  in  Case 1, dem onstrab le  in  Cases 2, an d  4, h u t 
d o u b tfu l in  Case 3. W hile  in  Case 1 th e  m y elina ted  f ib e rp a tte rn  shows only 
so m e loosening, if  a n y  ch an g e  a t all, in  Case 3 sh a rp ly  circum scribed foci 
o f  dissociated fib res a re  p resen t around  sm all perivascular necro tic  zones. In  
C ase 4 , there are sm all in d is tin c t foci of dem yelination , an d  larger areas in  w hich 
th e  m yelin  sheaths gain ed  diffusely  a fa in t co lou ra tion  due to  th e ir  d is in teg ra tion . 
I n  th e  absence of su ffic ien t m ateria l, Case 2 could  no t be exam ined  sa tisfac to rily  
o n  th is  point. The e x u d a tio n  o f serum  seem ed to  be independen t of th e  haem or­
rh a g e s . I t  was show n p a rtic u la r ly  in  Case 1 th a t  wile th e  haem orrhages had  
o ccu rred  around cap illa ries, serum  effusion h ad  ta k e n  place from  veins and 
p resu m ab ly  from arte rio les . In  Cases 3 and  4 th e  nerve fib res suffered also inde­
p e n d e n tly  of the  haem o rrh ag es .

The p a th o lrs to lo g ica l analysis leads th u s  to  the  follow ing conclusions. 
C ase 1 m ust he reg a rd ed  as a case of p u rp u ra , associated  w ith  e x trav asa tio n  of 
se ru m . In  cases 3 a n d  4 haem orrhages an d  dem yelination  a re  presen t 
in d ep en d en tly  of one a n o th e r . Therefore th e y  m a y  be considered as haem or­
rh a g ic  leuco-encephalitis, in  sp ite  of th e  absence of in flam m ato ry  reaction.

Cases of b ra in  p u rp u ra  were described in  connection w ith  various infec­
tio u s  and  toxic diseases, su ch  as sepsis, in flu en za , nephritis , jau n d ice , m alaria, 
po ison ing  by phosp h o ru s, lead , arsenic, cy an id e , veronal, CO, f a t  em bolism , 
a n aem ia , leukaem ia, e tc . A ranovich  in  1939, an d  H u rs t in  1941, described as 
p r im a ry  in flam m ato ry  d isease th e  haem orrhag ic  leuco-encephalitis. Sim ilar 
cases  were reported  la te r  b y  H enson and  R ussel, an d  b y  H . Jaco b . In to  th e  same 
c lass  seem to  fall th e  cases described b y  A dam s, C am m erm ayer, a n d  Denny- 
B ro w n  as »acute n ec ro tiz in g  haem orrhag ic-encephalopathy« . B aker described 
20 cases in  1935, b u t  in  o u r  opinion th e ir  p lace is m uch ra th e r  in  th e  group of 
seco n d ary  purpurae th a n  in  th a t  of p rim ary  haem orrhagic leuco-encephalitides. 
T h e  10 cases rep o rted  b y  A lpers as »brain  p u rp u ra  or haem orrhag ic  encepha­
litis«  developed as seq u e lae  of nephritis, sepsis, pneum onia, e tc .

Clinically, th e  h aem o rrh ag ic  leuco-encephalitis appears w ith  a  sudden 
o n s e t am idst perfect w ellbeing , in  th e  form  o f acu te  cerebral disease. The sym p­
to m s  are  fever, head ach e, nausea , vom iting , m en ta l confusion g rad u a lly  leading
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to  a com atose s ta te , signs of m eningeal ir r ita tio n , increased  re flex irritab ility , 
pathological reflexes, often ep ilep tifo rm  seizures an d  focal sym ptom s. The 
disease lasts  from  a few hours to  tw elve days. T he cerebrospinal flu id  is clear o r 
sligh tly  yellow ish-pink, som etim es showing m o d era te  leukocytosis a n d  con­
ta in ing  an  increased am ount of p ro tein .

H aem orrhagic encephalitis canno t be d iffe ren tia ted  from  b ra in  p u rp u ra  
b y  changes visible to  th e  naked  eye. T here are  num erous tin y , p u n c ta te  pete- 
chiae in  th e  w h ite  m a ttte r , m ain ly  in  th e  subco rtica l m edulla , the  in te rn a l capsule, 
and  th e  corpus callosum . T heir d is trib u tio n  is u su a lly  fa irly  sym m etrica l. In  
all four cases un d er review , th e  elective invo lvem ent of th e  w hite  m a tte r  is 
d is tin c t, n o t only  th e  m acroscopic b u t  also th e  m icroscopic changes being  e n ti­
rely  re s tr ic te d  to  it.

As regards m icroscopic changes, th e  essen tia l fea tu re  of b ra in  p u rp u ra  is 
th e  ring  haem orrhage around  a capillary . The vessels are usually  d ila ted  w ith  
stasis, or som etim es a clot, in  th e ir  lum en. In  som e in stances th e ir walls are  only  
a tte n u a te d , in  som e others broken  up  in to  fine  s treak s of fibres run n in g  largely  
paralle l w ith  each other, and  y e t in  o thers irregu la rly  th ickened . These la s t  show 
a hom ogeneous sta in ing , as is usual in  fib rino id  degeneration  and m elt g rad u a lly  
in to  th e  su rround ing  necro tic  tissue. T here are  no signs of in flam m atio n . 
A round th e  haem orrhages th e  m yelin  sheaths are d istended  and  occasionally  
th ickened , b u t  th e re  is no dem yelination . C onsequently  we have to  assum e th a t  
the necrosis in  th e  centre of pe tech iae is due to  a fib rino id  degeneration  of th e  
vascu lar w all. Som etim es a broad  glial layer form s around  the  hom ogeneous 
lum enless substance  (Fig. 1 and  3).

The classical concept perm its th e  diagnosis o f haem orrhagic encephalitis  
only  if  th e  presence of petech iae, in  co n tra s t w ith  th e  p ic tu re  dealt w ith  above, 
is associated  w ith  th a t  of in flam m atory  cells an d  dem yelination . H ere, too , th e  
haem orrhages are  ball or ring  ty p e . The pathological changes in  th e  v ascu la r 
tvall are generally  th e  sam e as in p u rp u ra . The in flam m ato ry  process is ch a rac ­
terized , a p a r t from  serum  exu d a tio n , b y  e x trav asa tio n  of po lym orphonuclear 
leucocytes, to  a lesser ex ten t b y  th e  presence of lym phocytes, and  b y  p e ri­
v ascu la r p ro life ra tion  of th e  m icroglia. The g rea t num ber of po lym orphonuclear 
leucocytes rem inds one of a p u ru len t process, as i t  is tru e  for th e  observations 
o f H . Jaco b , Me A rdle, Van B ogáért and  L h erm itte , and  A dam s, C am m erm eyer, 
and  D enny-B row n. In  these  cases m assive leucocytocic m icroglial in f iltra tio n  
reached d iffusely  also th e  grey m a tte r.

The question  arises, w hat pa thom echan ica l fac to rs p lay  a role in  th e  deve­
lopm ent of p u rp u ra  cerebri an d  th e  acu te  haem orrhagic  in flam m ation  of th e  
cen tra l nervous system . I t  is a generally  accep ted  view  th a t  pu rp u ra  is caused  
b y  tox ic  in ju ry  to  th e  vascu lar walls. F irs t, v asod ila tion  sets in  w ith  s tasis , to  
be followed by  vasoparalysis. Then th e  vessel w all becom es perm eable to  p lasm a 
and blood cells. L astly , th e  su rround ing  tissues necro tise owing to  hypoxaem ia .

6 *
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A  grav e  dam age leads to  th rom boses an d  histo log ically  dem onstrab le  lesions on 
th e  vessel w all (S cheinker). The aetio logy of acu te  haem orrhagic leuco-encepha- 
litis  can n o t as y e t  be  regarded  as solved. M argulis, Soloviev, an d  Schubladze 
re p o rte d  recovery  o f  a neuro trop ic  virus from  th e  blood in  one case of encepha­
lom yelitis , and  from  th e  b ra in  tissue in  an o th e r.

H u rs t  suggested  th a t  th e  haem orrhag ic  a n d  dem yelination  lesions rep re ­
se n t g radually  d iffe ren t tissu e  responses to  th e  sam e noxious agen t, an d  th a t  
c e r ta in  in te rre la tio n s  are  possible betw een  haem orrhagic  leuco-encephalitis and  
o th e r  dem yelinating  diseases on th e  one h a n d , an d  th e  so-called p u rp u ra , on 
th e  o ther.

Since in  o u r cases th e  clinical h is to ry  offers no support concerning th e  
aetio logy , we h av e  to  resign  ourselves to  conclusions from  m icroscopic exam i­
n a tio n . Conclusions m ay  be draw n, in  ou r opin ion , from  th e  coincidence of 
p e tech iae , effusion o f p lasm a, and dem yelin a tio n . According to  G erlach’s experi­
m e n ta l resu lts, hypererg ic  in flam m atio n  is f re q u e n tly  of haem orrhagic charac ter. 
S e ru m  ex trav asa tio n  is he ld  b y  m any  au th o rs  (Rössle, E ppinger, etc.) to  be a 
sign  of in flam m atio n  an d  allergic in  orig in . A s to  dem yelination , researches 
o f th e  la s t years in d ica te  th a t  it  is th e  m ain  histo logical sign o f neuroallergic 
cond itions. On th e se  grounds, th e  assu m p tio n  appears to  be ju s tif ie d  th a t  
h aem orrhag ic  leuco-encephalitis  is rea lly  a hypererg ic  in flam m atio n  of th e  
n erv o u s system , in  sp ite  of th e  lack  o f d ire c t p roof of an  an tig en -an tib o d y  
reac tio n .

Some o b serv a tio n s show th a t  in  p a ra in fec tious encephalom yelitis th e  
haem o rrh ag ic  c h a ra c te r  m ay  come in to  prom inence. E ncephalom yelitis  of 
h aem orrhag ic  c h a ra c te r  an d  u n d isp u tab ly  allergic in  n a tu re  w as observed  b y  
R u sse l following sa lv a rsa n  h yperaesthesia , b y  Cserm ely a fte r te ta n u s  vaccina­
t io n , and  by  H u b e r  on rep ea ted  in trav en o u s  in jec tio n  of novocaine. G iedion 
re p o r te d  a case o f  haem orrhagic  encephalom yelitis  following vaccination . 
P e tech iae  in  th e  w h ite  m a tte r  m ay  also be fo u n d  in  parain fectious an d  p o s t­
vacc in a l encephalitides, p a rticu la rly  w hen  au to p sy  is carried  ou t sh o rtly  a fte r 
th e  m an ifesta tio n  o f  neurological sym ptom s. D em yelination , how ever, s tands 
in  th e  foreground o f th e  histological p ic tu re , a n d  haem orrhage is re legated  to  
th e  back g ro u n d . In  haem orrhag ic  leuco-encephalitis , th e  s itu a tio n  is ju s t  th e  
reverse , bleeding being  th e  dom inating  fe a tu re , an d  dem yelination  of secondary  
im p o rtan ce . M cA rdle, v a n  B ogáért, an d  L h e rm itte  raised  th e  p o in t w hether 
th e  difference betw een  perivenous en cep h a litid es  and  haem orrhag ic  leuco- 
en cep h a litis  m ay  n o t  be dependen t up o n  th e  g rade  of reaction  of th e  organism , 
a n d  w h e th e r h aem orrhag ic  leuco-encephalitis is no t ju s t  th e  pe racu te  form  of 
th e  id en tica l process. In  ou r opinion, th e  tim e  fac to r can be ta k e n  to  explain  
som e of th e  differences betw een th e  tw o  syndrom es. In  some p e racu te  cases 
p e tech iae  are ch ie fly  form ed. If, how ever, th e  disease is tak in g  a  slow er course, 
in  th e  w ake of th e  haem orrhages th e  e x tra v a sa tio n  of p lasm a and  in flam m ato ry
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elem ents will press in to  prom inence, toge ther w ith  dem yelination . In  o th e r 
w ords, b y  tak in g  th e  tim e  fac to r in to  account, i t  is q u ite  possible to  e s tab lish  
an  in te rre la tio n  betw een  haem orrhagic  leuco-encephalitis an d  allergie dem yeli- 
n a tin g  encephalitis. I t  is therefo re  v en tu red  to  suggest th e  denom ination  » h a e ­
m orrhagic  hyperergic leuco-encephalitis«.

K örnyey  em phasizes th e  w ide range of h istopath o lo g ica l changes in  h aem o r­
rhagic  leuco-encephalitis, leading from  sim ple p u rp u ra  to  perivascular dem yeli­
n a tio n  and  fa t ty  decom position , respectively , accom pan ied  b y  in flam m ato ry  
cell in filtra tio n  and  perivenous m icroglial p ro life ra tion . W ith  all these  h is to ­
patho log ical signs p resen t, th e  diagnosis seems in d isp u tab le . As, how ever, in  
m ost cases only a few of these signs are d e tec tab le , i t  is difficult to  decide on 
a g iven  case and  m ay  only  be possible on careful an d  sim ultaneous considera tion  
of th e  clinical, m acroscopic, an d  h istopatho log ica l d a ta .

O n th e  basis of th e  foregoing, th e  following c lassifica tion  of b ra in  p u rp u ra  
accom panied  b y  fo rm ation  of petech iae in  th e  w h ite  m a tte r  and of h aem o r­
rhag ic  leuco-encephalitis is suggested . (1) B rain  p u rp u ra  is always seco n d ary , 
and  a sequel o f infectious or tox ic  conditions. I ts  essen tia l h istopatho log ical 
fea tu re  is p ericap illa ry  haem orrhage, in  some in stan ces w ith  m icroglial p ro li­
fe ra tion . The hem orrhage is th e  re su lt of some tox ic  in ju ry  to  th e  vessel walls. (2) 
In  th e  pathological p ic tu re  o f haem orrhagic leuco-encephalitis, th e re  ap p e a r 
in flam m ato ry  and  dem yelinating  processes along w ith  th e  ball and ring  h aem o r­
rhages. A n allergic m echanism  w ould seem to  ex p la in  th e  pathogenesis.

Sum m ary

B ra in  p u rp u ra  an d  leuco-encephalitis need to  be d iffe re n tia te d  h istopatho log ically  fro m  
each  o th e r. The essentia l h is to p atho log ical fea tu re  o f p u rp u ra  is a rin g  haem orrhage w ith o u t  
cellu la r in filtra tio n  or d em yelina tion . T he pe ricap illa ry  haem o rrh ag e  resu lts  from  a  to x ic  in ju ry  
to  th e  v ascu la r w alls. In  th e  h istopatho log ical p ic tu re  o f haem o rrh ag ic  leuco-encephalitis in f la m ­
m a to ry  a n d  d em yelina ting  processes a p p ea r to g e th e r w ith  b a ll and  rin g  haem orrhages. In  th e  
a u th o r’s op in ion, a hypererg ic  m echan ism  is responsible fo r th e  condition .
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ПУРПУРА МОЗГА И ГЕМОРРАГИЧЕСКИЙ ЛЕЙКОЭНЦЕФАЛИТ 

Г. Чермей и К. Хаберланд 

Р е з ю м е

Опираясь на гистопатологический анализ 4-ех случаев, авторы обсуждают вопрос 
морфологической тождественности и разницы пурпуры мозга и геморрагического лейко- 
энцефалита. На основе литературных данных и собственных исследований они считают, 
что разделение заболеваний белого вещества головного мозга связанных с возникнове­
нием точечных кровеизлияний, на пурпуру мозга и на геморрагический лейко-энцефалит 
является обоснованным.

1. Пурпура головного мозга всегда является вторичным изменением, сопровож­
дающим какое-нибудь токсо-инфекционное заболевание. Патогистологическая сущность 
этого изменения заключается в перикапиллярных кровеизлияниях, в некоторых случаях 
в пролиферации микроглии, без воспалительной клеточной инфильтрации и без демие- 
линизации.

2. Геморрагический лейко-энцефалит является первичным заболеванием нервной 
системы, в патогистологической картине которого наблюдается кроме очаговых и кольцо- 
образных кровеизлияний и воспалительный процесс и демиелинизация.

Возникновение этого заболевания объясняется аллергическим механизмом.
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