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Summary. A case of an intracranial germinoma from the suprasellar region of a 9-year-old 
girl was examined in the electron microscope. The tumor consists, for the most part, of both 
large polygonal and small lymphocyte-like elements. Annulate lamellae are common in the 
epithelial cells. The small blood vessels are fenestrated, and the endothelial cells contain 
tubular bodies, membrane-bounded vacuoles containing dense fluid and occasional tubules, 
arrays of tubules within the nuclear envelope and rough endoplasmic retieulum, and a marked- 
ly irregular luminal surface. Dense, lamellated structures are present in the widened, collagen- 
containing perivaseular spaces. 
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Introduction 

The origin of  i n t r ac ran ia l  ge rminoma  is stil l  no t  clear  bu t  mos t  workers  seem to  
agree tha t ,  c o n t r a r y  to  ear l ier  opinions,  these  tumors  are  un re l a t ed  to the  paren-  
chymal  cells of  the  p inea l  g land  (Russel and  Rubins te in ,  197i).  E v e n  before elec- 
t r on  microscopy,  pa tho log is t s  had  recognized  the  s imi la r i ty  be tween  in t r ac ran ia l  
ge rminomas  a n d  those  found  wi th in  the  o v a r y  and  the  seminomas  of  the  test is .  
The  e lec t ron microscope has t e n d e d  to  confirm the  l ight  microscopic observa t ions  
and  the  cy to logy  of  the  t u m o r  has  been charac te r ized  (Ramsey,  1965; Tabuch i  
et al., 1973 ; Cravioto  and  Dar t ,  1973 ; Tani  et al., 1974). 

I n t r a c r a n i a l  germinomas ,  l ike the i r  a p p a r e n t  coun te rpa r t s  in the  o v a r y  and  the  
seminomas  of  the  test is ,  consist  of  2 t y p e s  of  cells. One is a large,  po lygona l  cell 
a n d  the  o ther  a small ,  l ymphocy te - l i ke  cell. W e  have  s tud ied  a case of  i n t r ac ran ia l  
ge rminoma  and  have  come across severa l  observa t ions  which have  ei ther  been 
over looked  p rev ious ly  or to  which we would  like to  a d d  a new in t e rp re t a t ion .  

Mater ia ls  and Methods 

The tumor was removed during surgery from the suprasellar region in a 9 year old girl. 
A diagnosis of germinoma was made by conventional neuropathologieal techniques and a 
portion of the biopsy specimen was reserved for electron microscopic study. 

This fragment was fixed in 5~ glutaraldehyde in 1/15 M phosphate buffer, pH 7.4, post- 
fixed in chrome-osmium, dehydrated in ethanol and embedded in Epon after 2 changes in 
propylene oxide. Thin sections were prepared, stained in uranyl and lead salts and examined in 
the electron microscope. 

8 Ac~a neuropath. (Berl.) Bd. 32 
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Fig. 1. A section through the germinoma showing the large, polygonal cells and small lympho- 
cyte-like components. Annulate lamellae (arrow) are present in one of the large, polygonal 

cells. • 6600 



Int racrania l  Germinoma 105 

Fig. 2. A formation of annulate  lamellae within a large, polygonal cell. x 30000 

8* 
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Fig. 3. A blood vessel within the germinoma showing fenestrae (arrow). The endothelial cells 
show markedly irregular surface undulations projecting into the lumen (L). • 

Results 

As repor t ed  b y  others,  the  overal l  ey toa rch i t cc tu re  of  the  t u m o r  consis ted of  a 
mix tu re  of  2 cell t y p e s  (Fig. 1). One was a large,  po lygonal  cell wi th  a p rominen t  
nucleus and  nucleolus as well as s ignif icant  amoun t s  of  glycogen in the  cy top lasm 
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Fig.4. Tubular bodies (T) are present in endothelial cells on either side of the lumen (L). 
• 54000 

(Ramsey,  1965; Tabuchi  et al., 1973). Frequent ly ,  these cells were connected by  
junctional  devices (Tabuchi et al., 1973 ; Tani, 1974) ; usually puncta te  adhesions. 
I n  addit ion to the usual organelles, the polygonal  component  of  the tumor  often 
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Fig. 5. An endothelial'cell containing both a tubular body (T) and a membrane-bounded vacu- 
ole filled with a dense fluid and occasional tubules (arrow). x 33000 

contained a well known variant  of the rough endoplasmic reticulum known as an- 
nulate lamellae (Fig. 2). These consist of adjacent elements in which the membranes 
lining a single cistern fuse, forming a regular series of constrictions. 

The other cellular component of the tumor (Fig. 1) is significantly smaller than 
the large, polygonal cell and is indistinguishable from a lymphocyte.  Not  in- 
frequently, plasma cells, phagocytes and other leukocytes are also seen. In  ad- 
dition, occasional elongated cellular processes, closely adherent to other cells, are 
present. The origin of these processes is unknown. 

We paid special at tention to the vasculature of the tumor. The small vessels 
were fenestrated (Fig. 3), and the endothelial cells showed numerous pinocytotic 
vesicles and undulation of the luminal surface. The endothelial cells also contained 
prominent tubular bodies (Fig. 5) which were often found in the vicinity of the 
Golgi apparatus and were of variable density. In  addition, some endothelial cells 
contained membrane-bounded vacuoles with accumulations of moderately dense 
fluid and occasional tubules about 150--200 A in diameter (Fig. 5). These strue- 
tares sometimes assumed great proportions and were always in the neighborhood 
of tubular  bodies. 

The nuclei of the endothelial cells often showed a collection of tubules within 
the nuclear envelope (Fig. 6). Similar arrays were observed within cisternae of the 
rough endoplasmie reticulum (Fig. 7). 

The perivascular spaces within the tumor were large. The endothelial base- 
merit-membrane was often multilayered and collagen fibers were frequently abun- 
dant. In  addition, we observed an unusual dense precipitate in the perivascular 
space which displayed a striking fingerprint-like pat tern  of dense lamellae (Fig. 8). 
The regularly arranged lamellae showed a periodicity of approximately 200-- 250 A. 
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Fig.6. An endothelial cell with an array of tubules within the nuclear envelope. • 

Discussion 

In  general, our results confirm those already described by others (Ramsey, 
1965; Tabuchi et al., 1973; Cravioto and Dart, 1973). Basically, the tumor consists 
of both a large polygonal and smM1 lymphocyte-like cell. On the basis of the 
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Fig. 7. A tubular array within a cistern of the endoplasmic reticulum in an endothelial cell. 
• 36000 

overall histological pattern, we agree with most workers who have suggested that  
intracranial germinomas are probably unrelated to the pineal gland and, instead, 
are identical to germinomas of the ovary (Lynn et al., 1967 ; Overbcck and Philip, 
1969 ; Kay  et al., 1972 ; Hou-Jensen and Kempson, 1974), and to seminomas in man 
(Levine, 1973). 

The latter conclusion is strengthened by our observation of the high frequency 
of annulate lamellae within the large polygonal cell components. Annulate la- 
mellae are normal components of oocytes (Rhodin, 1974) and are common features 
of ovarian germinomas (Lynn et al., 1967; Overbeck and Philip, 1969; Hou- 
Jensen and Kempson, 1974). These structures have been reported previously in 
intracranial germinomas by Ramsey (1965) and by Tabuchi et al. (1973) but, in 
our opinion, were never emphasized properly. Annulate lamellae are known to 
occur in a number of tumors (Rhodin, 1974) but, in our case, they were much more 
common than in any other intracranial neoplasm with which we are familiar. On 
this basis, it seems reasonable to consider them a characteristic feature of the 
tumor. 

Some of our observations of the vasculature of this tumor are noteworthy. 
The capillaries were fenestrated as illustrated by Tabuchi et al. (1973, Fig.8), 
unlike most areas of the brain and this, too, seems to be a characteristic feature of 
intracranial germinomas. I t  is difficult to tell whether the fenestrae were the 
results of the influence of the tumor tissue as seems to be the case in metastatic 
carcinoma (Hirano and Zimmerman, 1972) or are simply due to the fact that  the 
vessels originated from the fenestrated vessels known to be present in specific 
areas of the suprasellar region, i.e. the median eminence of the hypothalamus, the 
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Fig. 8. Dense-fingerprint-like precipitates (P) within the perivascular space. The lumen (L) 
is seen in the upper left portion of the mierogruph. • 33000, inset • 66000 

infundibulum and the pi tui tary gland (Hirano et al., 1972, 1973; Miki and tt irano, 
1975). Unfortunately,  the presence of fenestrae does not help us with regard to the 
origin of the tumor since both the ovary and the pineal gland are supplied by 
fenestrated vessels (u  and Ishikawa, 1960; Majno, 1965; Anderson, 1965). 
Previous reports of ovarian germinomas do not describe the blood vessels (Lynn 
et al., 1967; Overbcek and Philip, 1969; I-Iou-Jenson and Kempson, 1974). 

Other features of the endothelial cells were also seen which are not at  all com- 
mon in normal brain vaseulature although they have been seen in various intra- 
cranial neoplasms (Hirano and Matsui, 1975). These include the tubular  bodies 
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(Weibel  and  Pa lade ,  1964), which are  seen in bo th  no rma l  (Herr l inger  et al., 1974) 
and  neoplas t ic  (Hirano,  1974) condi t ions,  the  m e m b r a n e - b o u n d e d  vacuoles  cont-  
aining tubu les  ( K a w a m u r a  et al., 1974) and  the  t u b u l a r  a r r ays  wi th in  the  nuclear  
envelope and  rough endoplasmic  re t i cu lum (Uzman et al., 1971; Bar l inger  and  
Swoveland,  1972). I t  is in t r iguing to  specula te  regard ing  the  possible in te r re la t ion-  
ships of  these  th ree  s t ruc tures  b u t  no evidence concerning this  m a t t e r  is ava i lab le  
and  we shall  have  to  awa i t  fu r ther  d a t a  before reasonable  conclusions can be 
drawn.  Fu r the rmore ,  these  s t ruc tures  were no t  r e p o r t e d  in o ther  descr ip t ions  of  
ge rminomas  so t h a t  a t  leas t  some of  t h e m  m a y  be a pecul ia r  f ea tu re  of  the  p re sen t  
case and  no t  charac te r i s t ic  of  germinomas  in general .  

The increased  f requency  of  p inocy to t i e  vesicles, the  presence of  pores,  and  the  
p ronounced  surface undu la t ions  seen in the  endo the l ihm are  all  p r o b a b l y  r e l a t ed  
to  increased vascu la r  pe rmeab i l i t y  (see Hi rano ,  1974). As a resul t ,  we are  no t  
surpr ised  to  find increased per ivaseu la r  spaces.  This m a y  also expla in  the  presence 
of  the  dense p rec ip i t a t e  in the  en la rged  per ivascu la r  space.  I t  seems l ike ly  t h a t  
these  l amel l a t ed  s t ruc tures  r epresen t  f ibrin (Hirano,  1969) which has  for some 
reason t a k e n  on an  unusua l ly  well organized  s t ruc ture .  
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