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Summary. The material obtMned from 11 cases of gliosis and 4 cases of tumours associated 
with RosenthM fibres was studied under opticM and electron microscope. 

Ultrastructurally the Rosenthal fibres appear in the form of osmiophil amorphous masses 
deposited in the cellular cytoplasm among the gliM filaments, the latter showing no degenera- 
tive phenomena. 

The development of I~osenthal fibre-forming gliosis is closely linked to dysplastic processes, 
resulting in discontinuity of the ependymM epithelium, coneomitantly affecting the normal 
embryonic development of the subependymM glial system. 

The spongioblast, a Rosenthal fibre-forming element, represents the type of dysplastic, 
subependymal glial ce11 with fibrillofoming and proliferative potentiallites (Bielsehowsky, I-Ial- 
[ervorden, Schlote). The presenee of osmiophil bodies hext to Rosenthal fibres forms the specific 
ultrastruetural properties of the spongioblastic cell in contrast to the situation in normally 
differentiated astrocyte. 

Bosenthal  fibres described by  this author  in 1898, in blastomatous gliosis, 
around a syringomyelia cavi ty  have been of late the subject of detMled studies in 
the electron microscope (Schlote, 1966, 1967; Hager  1968; Herndon  et al. 1970). 
Even  if t oday  the int imate structnre of these formations has been fully established, 
the way in which they  are produced still gives rise to m a n y  different interpretations 

Thus Hallervorden (1961) believes tha t  the formation of t~osenthal fibres is 
closely linked to a certain type  of cell which he considers to be the sprongioblast, 
the cell preceding the astrocyte and oligodendroglia. Russell and Rnbinstein (1971), 
on the other hand, consider t ha t  the cell forming RosenthM fibres m a y  be assumed, 
in view of its fibrillogenetic activity,  to be a pilotcytic astrocyte.  Since the term 
of piloid gliosis was first used by  Penfield (1932) to designate isomorphus fibrillary 
gliosis it is obvious that ,  according to this concept, the proper ty  of forming Rosen- 
thal  fibres actuMly belongs to the fibrillary astrocyte (Russell and Rubinstein,  
1971). The results of these investigations are not  yet  conclusive. The question 
appears to be whether formation of the t~osenthM fibres is a characteristic of the 
fibrillary astrocyte and therefore an altogether unspecific degenerative product  of 
isomorphus (piloid) fibrillary gliosis or else belongs to a cellular system with a more 
or less specific mechanism. 

This is the qnestion to which we have tried to find an answer in the present 
work. 
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Ma te r i a l  and Me thod  
The autopsy material 0~t our disposal eonsisted of 250 brains reeeived over a 2 year period 

from patients who died from different eerebral diseases. To this may be added 800 biopsy 
specimens representing the operative material from different eases of tumours of the nervous 
system. 

In  11 of the autopsy eases gliosis foei with the formation of RosenthM fibres were found. 
These cases together with those whieh served as eontrols are described in the following table. 

Table 1 

Case Diagnosis Presenee of rosen- 
sex, age thal fibres 
(years) 

Loealization Obserwtion 

1. B.H.  Craniopharyn- -t- + + aceom- In  the vieinity of 
m, 30 gioma of 3rd panied by eellular the tumoral inclu- 

ventricle proliferation with sions, in the sub- 
fibriIloforming ependymal tissue 
bipolar proeesses of the 3rd ventricle 

2. B. 1V[. Craniopharyn- -k q- -k aeeom- In the subepen- 
m, 25 gioma of 3rd panied by prolif- dymal tissue 

ventricle eration of bipolar around the intra- 
fibrillogenetic cerebral inelusions 
cells forming the of the tumor 
stroma of the 
epithelial tissue 

3. R.O. Malformation of ~-~-accompanied In  the subepen- 
m, 4 4th ventricle by cellular prolif- dymal tissue 

with int. eration with elon- around the 3rd 
noncommunicating gated nuclei and ventricle 
hydrocephalus abundant fibrillary 

proliferation 

No R. Fibres were 
found in the sub- 
ependymal tissue 
of the lateral 
ventricles 

4. L .J .  Malformative +accompanied by Idem 
m, 21 dilation of the 4th fibrillocellular 

ventricle multiplication 

Idem 

5. G.K. Cyst of the -k accompanied by Idem 
f, 64 lateral proliferation of 

foramina, Gen- elongated fibrillo- 
eralised internal genetie eells 
hydrocephalus 

Idem 

6. F.S.  Cyst of the 4th 
f, 14 ventricle with 
months obstruetion of 

Magendie and Lus- 
chka's foramina. 

q- aceompanied by In  the subepen- 
proliferation of dymal tlssue 
elongated eells arond the 4th 
with moderate ventriele. 
fibrillogenetic 
activi•y. 

Idem 

7. S.F. Hydromyelia 
m, I 

---}- cells with 
elong~ted nucleus, 
some with round 
nuclei and others 
with monstrous 
nuc]ei. 

In  the subepen- 
dymal tissue a- 
round the hydro- 
myelic eavity 



Dysplastic Gliosis (Spongioblastosis) and the I~osenthal Fibres 

Table 1 (eontinued) 

Case Diagnosis Presence of rosen- Localization 
sex, age thM fibres 
(years) 

Observation 

8. 0.A. Spongioblastosis A--l- ~- accom- In the nervous 
f, 20 with intramedul- pamied by elon- tissue surrounding 

lary eyst gated fibrillo- the intramedullary 
forming eells cavity 

9. E.C. Micronodular q- accompanied by 
f, 8 encephalitis proliferation of 

elongated fibrillo- 
forming eells. 

In  the subependy- Dysraphism of t h 
mal tissue below 4 th ventr. 
the floor of the 
4 th ventricle 

10. R.H.  Chronic meningo- q-q- accompanied EpendymM granu- R. Fibres also 
m, 37 arteritis, proba- by elongated fusi- lation present in gliosis 

bly syphilitic form eells and glial of the epiphyseal 
fibrosis gland 

11. S.A. Intraventricular - -~-~-  in elon- In  the reactive R. fibres not 
m, 39 and meningeal gated bipolar eells subependymM found in subpial 

melanoblastosis tissue gliosis. 
Abundant around 
a cyst of the 
epiphyseal gland. 

V = ventricle; R = RosenthM fibres; ~- = rare R. fibers; A- A- = R. fibres in moderate amounts 
B -~ -~ = abundant R. fibres. 

Control Cases. Two eases of craniopharyngioma that  developed striet]y intraventricularly; 
in the subependymM fibrillary gliosis no Rosenthal fibres were found. Fifteen cases of ehronic 
interna] hydrocephMus of various origin (tumours, encephMitis, abiotrophic disease - -  Hunting- 
tou chorea - -  demyelinating diseases, senility). In spite of the presence of aecentuated sub- 
ependymM fibrosis no evidence was found of Rosenthal fibres at this level. 

Bosenthal fibres were detected in 3 eases of cerebrellar spongioglastomas (the so-called 
cerebrellar astrocytoma) and 1 ease of diffuse spongioblastomatosis of the brMnstem with selec- 
tive subependymal development in the cerebrellum up to the thalamus. To these may be added 
2 cases of diffuse spongioblastosis with l~osenthal fibres associated with intraeerebral dermoid 
cysts, whieh however have been studied separately (Vuia, 1973). 

The biopsy material of 3 tumours and one intramedullary spongioblastosis associated with 
Rosenthal fibres was fixed directly in glutarMdehyde and embedded for examination in the 
electron mieroscope. 

The autopsy material was embedded in paraffin and stained by the hematoxylineosin, 
Goldner and Heidenhain methods; Rosenthal fibres showed a marked tincorial affinity for the 
two staining methods. 

Results 

I n  t h e  opt icM mic roscope  R o s e n t h a l  f ibres  r e semble  k n o b  or  rod- l ikc  fo rma-  

t ions,  a m o r p h o u s  masses  s tMning  rose  w i t h  eosin or  b r igh t  r ed  w i t h  Goldner ,  di- 

s t r i b u t e d  a m o n g  t h e  gl ial  f ibres  of t h e  ce l lu lar  processes  a n d  r a r e ly  o b s e r v e d  in t h e  

p e r i k a r y o n  cy top l a sm.  (Fig.  1). T h e  cells in  c o n t a c t  w i t h  t h e  R o s e n t h a l  f ibres  

a p p e a r  to  be  e l o n g a t e d  w i t h  b ipo la r  processes ;  n e x t  to  t h e m ,  cells w i t h  n u c l e a r  
anomal ies ,  o the r s  w i t h  r o u n d  clear  nucle i  or  m u l t i p o l a r  a s t r o c y t e  cells were  no t ed .  

I* 
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Fig. I. Subependymul g]iosis and Rosenthul fibres uround the malformutive dilution of the 
4th ventricle. H.E. x 40 

In  the eleetron microscope the Rosenthal fibres appear as amorphous osmiophil 
masses in the eytoplasm of the eellular processes und more seldom in the cy~oplasm 
surrounding the nueleus. The amorphous osmiophil masses, that  are not delimited 
by a membrane, develop among the glial filaments which do not exhibit degene- 
ration phenomena. Intaet  glial filaments without alterations or interruptions can 
be clearly diseerned among the mass of amorphous deposits (Fig. 2). In  the cellular 
cytoplasm, in the neighbourhood of the osmiophil masses, eonstant evidence was 
found of mitochondria with manifest dystrophie alterations: tumefaction, de- 
struction of the internal cristae und aecentuated osmiophilia of the content. The 
Rosenthal fibres-forming cell appears us a glial element with a brisk fibrillo- 
genetie aetivity, abundant filaments being found both in its proeesses and in the 
perikaryon. In the basal cytoplasm evidenee was found of various organelles, such 
as mitochondria, lysosomes, ribosomal granules and a granular free eanallicular 
system (Golgi system) (Fig. 3). Rarely found in eonnection with this system, more 
frequently free in the cytoplasm were small partieles with a filamentous structure, 
delimited by a membrane. The characteristic fe~ture of this cell is the ~bundance 
of a series of osmiophil bodies, diffusely distributed both in the perikaryon and iu the 
proeesses, around the Rosenthal fibres ineluded. Cells whose eytoplasm is predomi- 
nantly charged with these elements were seldom observed (Fig. 4). In some fields 
we were able to follow up in these osmiophil bodies the transformation of mito- 
chondria, on the one hund, and of the particles with a iilamentous content on the 
other. The l~tter frequently presented a deposit of small osmiophil granules, proof 
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Fig. 2a und b. Ultrastructurul uspect of l~osenthul's fibres: a) osmiophil muss deposited be- 
tween the glial filaments, multiplying abundantly; b) umong und within the osmiophil mass, 

gliul filuments without degenerutive phenomena cun be seen. a × 10500; b × 22500 

of an ev ident  f a t t y  degenerat ion.  The  osmiophi l  bodies d id  not  seem to be d i rec t ly  
connected  with  the  amorphous  m~sses, both  developing i ndependan t ly  in the  cellu- 
lar  cy top lasm (Fig. 5). 

Interpretation o~ the Results. Discussion 

The u l t r~s t ruc tu ra l  aspect  of I~osenthal 's  f ibres corresponds to  t h a t  descr ibed 
b y  Schlote (1966) and Hage r  (1968); amorphous  mass depos i ted  among the  glial 
f i laments ,  no t  de l imi ted  by  a membrane  bu t  a lways present  in the  cellular body,  
never  free. These deposi ts  appear  more f requen t ly  in the  cellular  processes and  
rare ly  in the  per ikaryon .  I n  all the  cases s tudied  by  us the  glial f i laments  do not  
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Fig. 3. a) Ultrastructural aspect of the Rosenthal fibre-forming cell. Cell with round nucleus 
rieh in chromatin. The organelles may be diseerned in the cyeoplasm (mitoehondria, lysosomes 
and retieulum of the Golgi type). Multiple bands of glial filaments and a series of corpuseular 

formations with a fine fibrillary eontent ean be seen. × 7500 

exhibi t  degenerat ive phenomena,  therefore the osmiophil masses do not  appear as a 
degenerat ion product  of the glial f i laments,  as sustained by  some authors  (I-Iern- 
don et al. 1970 ; Gul lo t t ta  and  Fliedner,  1972) bu t  as a produet  of the basal eellular 
cytoplasm. Lending support  to this assumpt ion are the al terat ions of the eellular 
organelles (mitoehondria) eons tant ly  made evident  a raound these osmiophil 
masses. 

The ee]]s forming l%osenthal fibres closely resemble a g]ial eell and exhibit 
intense fibri]]ogenetie aetivity, the RosenthM fibres appearing in the eytop]asm 
of eells with a partieu]ar]y intense fibriIloforming aetivity (Spongioblastische 
filamentbildende ZeHe Schlote, 1967). 
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Fig. 4. Charaeteristic of the Rosenthal fibres-forming eell is the presence of osmiophil bodies in 
the eytoplasm, whieh in some eells eompletely fill the eellular eytoplasm. X 6750 

The presenee oB osmiophi l  bodies appëars  to be a eharaeter is t ie  of this  t ype  oB 
cell, f i rs t  no ted  by  t I o s smann  and  Weehsler  (1965) and  also eonfirmed in t issue 
eul tures  (Gul lo t t a  and  l~'liëdner, 1972). The presenee in small  amounts  of osmiophi l  
bodies is a fea ture  of m a t u r e  glial or t umoura l  eells, as well as of any  o ther  eell wi th  
an intense prote inogenet ie  ae t iv i ty .  

I n  the  ease of Rosen tha l  f ibre-forming eells the  abundanee  of osmiophi l  bodies 
beeomes str iking,  ev iden t ly  expressing dev ia t ion  of the  p ro te in  metabol i sm.  Lend-  
ing suppor t  to this  po in t  of view is also the  t r ans fo rma t ion  of the  mi toehondr ia  in 
these format ions  and  the  presenee of degenera t ion  phenomena  a t  the  level oI the  
small  f i lamentous  s t ruetures .  

As regards  the i r  re la t ionship  wi th  the  RosenthM fibres, the  osmiophi l  bodies do 
no t  t ake  pa r t  in the  fo rmat ion  of the  osmiophi l  masses depos i ted  be tween the  fibres, 
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Fig. 5. Next to the osmiophil masses und osmiophil bodies in the basal cytoplasm note the pre- 
sence oB a degenerated mitoehondria. × 12000 

the  two processes ac tua l ly  being two separa te  dys t roph ic  phenomena  t h a t  occur 
in the  ey top lasm of the  same cell. 

I n  all the  eases s tud ied  b y  us the  w a y  in whieh the  Rosen tha l  f ibre-forming 
glial eell appears  seems to be a proeess eons t an t ly  l inked to  the  a e t i v i t y  of the  
subependymM glia;  a phenomenon  first  deser ibed b y  Zülieh (1959). 

The  eondit ions under  whieh the  Rosen tha l  f ibre-forming cells develop seem to 
be mer  with,  on the  one hand,  in tumours  wi th  a s ta r t ing  po in t  from this  subepen-  
dymM glia, and,  on the  o ther  ,in a glial  prol i fera t ive  proeess developing subependy-  
ma l ly  a round  a series of pa thologie  proeesses. I n  our  eases these appear  to have  been 
the  following : 
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A. Cranioloharyngioma associated to gliosis with gosenthal fibres in 2 cases. This associa- 
tion was also reported by Hallervorden (1961) and by gussell and l~ubinstein (1971) and more 
recently by Ghatak, Hirano and Zimmermann (1971) in the eleetron microscope. Worthy of 
note in our cases is that Rosenthal fibres only developed when epithelial inelusions developed 
in the nervous parenchym, in whieh case glial fibrosis with gosenthal fibres forms a veritable 
stroma around the epithelial formations. B. In 4 eases of malformations of the 4th ventriele 
and 2 of intramedullary cysts, Rosenthal fibres appear in the subependymM area around the 
malformed tissue. In the other eases of intemal hydroeephalus of nonmalformative origin no 
Rosenthal fibres were found in the subependymal gliosis. 

In all these cases the basic process was evidently a dysplasia. In 3 cases the basic disease 
had a different eharaeter: subacute nodular meningoencephalitis, chronic meningoarteritis 
probably of syphilitic origin and diffuse intraventricular metastases of a melanoblastoma. In 
case 2 it may be seen that the Rosenthal fibres developed in the ependymal granulations as re- 
ported by Opalski (1934) in a case of cerebral cystieerosis and by Dietzel and l~ottman (1958) 
in a tb meningoeneephalitis. 

A more detailed study in the first Base reveaied dysraphism of the 4th ventricle ependyma, 
gliosis, with Rosenthal fibres being present only at this level. In the other 2 cases, Rosenthal 
fibres were also made evident in the pineal gland that did not exhibit a tumoural or inflamma- 
tory invasion but presented a series of dysraphic ependymal eysts. This demonstrates that 
neither in these 2 latter cases does the formation of Rosenthal fibres appear as the expression 
of a reactive glial fibrosis but is related to a preexisting characteristic of the loeal, glial system. 
The association of the Rosenthal fibres-forming proeess with dysraphism was also emphasized 
by Hallervorden (1961). 

F r o m  these d a t a  i t  m a y  elearly be seen t h a t  Rosen tha l  f ibre- lorming gliosis 
aeeompanies  ma l fo rma t ive  lesions eharaeter ized b y  embryonie  d i scon t inu i ty  of the  
ependymM epi thel ium,  a process also eoneomi tan t ly  affect ing dur ing the  foetal  
life the  normal  deve lopment  of the  subependymal  glial t issue. The  embryonic  glia 
deser ibed b y  Bergs t r and  (1932, 1937), ar res ted  in i ts normal  deve lopment ,  will give 
rise to falsely d i f ferent ia ted  dysplas t ie  elements,  mani fes ted  s t rue tu ra l ly  b y  elonga- 
red cells wi th  a spongioblast ic  eharaeter ,  hex t  to o ther  eells wi th  nuelear  anomalies  
and  f inal ly  o thers  resembling the  embryonie  glia (eells wi th  a round,  elear nueleus.) 
The  ee l lu lar i ty  of Rosen tha l  f ibre-forming gliosis is ano ther  charaeter is t ie  of th is  
proeess whieh pleads  for i ts intense ac t iv i ty ,  and  makes  i t  a t  t imes  so diff ieult  to 
d i f fërent ia te  a pu re ly  reae t ive  subependymal  proeess from a tumoura l -pro l i fe ra-  
t ive  one (Russell, and  Rubins te in ,  1971). 

U l t r a s t rue tu ra l ly ,  the  fo rmat ion  of Rosen tha l  fibres and  osmiophi l  bodies re- 
presents  the  u l t r a s t rue tu r  speeifie of the  dysplas t ie  glial eell as eompared  to  the  
no rma l ly  d i f fe ren t ia ted  as t roeyte .  

On the  basis of these we eonsider t h a t  the  t e rm of spongioblas t  given to the  
I~osenthal f ibre-forming subependymal  eell is the  most  su i tab le  sinee i t  is a fibrillo- 
forming dysplas t ie  eëll, s t and ing  at  the  basis of a series of proeesses eharae ter ized  
b y  a eellular ma l fomat ion  with  a t endeney  to lent  prol i fera t ion (as Gl iadysgenesien 
mi t  b l a s toma tösem Einschlag  deser ibed b y  Bielschowsky) t o d a y  ealled phaeoma-  
tosis (Kissel and  Dureux,  1963). 

I n  re la t ion to the  a p p a r e n t l y  p r i m a r y  and  diffuse subependymM Rosen tha l  
f ibre-forming spongioblastosis  a quest ion arises eoneerning its re la t ionship  to the  
subelinieM form of Alexander ' s  disease. Thus,  Tihen (1972) found in a ease of een- 
t ra l  pont ine  myel inosis  an obvious ly  independën t  proeess, developing diffusely,  
subependymMly,  wi th  I~osenthM fibres. The  au thor  r igh t ly  speaks  in his ease of a 
subelinieal  form of Alexander ' s  disease. 
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