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Summary. A histological study has been made of a retrospective series of 17 primary intra- 
cranial germ cell tumours found in a collection of 3550 intracranial neoplasms (incidence of 
0.480/0). All, except for two differentiated teratomas (one cxtracerebral in a neonate and 
another in the lateral ventricle), were situated in the midline in persons aged 5 to 37 years 
(13 males, 4 females). 12 tumours were located in or originated from the (para)pineal region, 
two of them also invaded the hypothalamus, while three germinomas occupied the retrochias- 
real (supra/intrasellar) region without pineal involvement. There were 11 rather pure tumours 
(7 germinomas, 4 teratomas of various differentiation) and six "mixed" neoplasms (2 germi- 
nomas with teratoid areas, 3 embryonal carcinomas containing elements of endodermal sinus 
tumour, choriocarcinoma and germinoma, and one tcratocarcinoma with endodcrmal sinuses). 
Only one case showed prominent features of endodermal sinus tumour, but characteristic 
elements of this type were present in four other "mixed" tumours. All germinomas and germi- 
nomatous parts of mixed neoplasms showed an inflammatory reaction of varying intensity, 
in 6 cases associated with multinucleatcd giant cells, which may be related to the prognosis of 
these tumours (one patient with hypothalamic germinoma is alive 6 years after radiotherapy). 
The close structural similarities between the various types of intracranial and gonadal dys- 
germinomas and their frequent combination within the same tumour support the concept of 
a common histogenesis of germ cell tumours regardless of their site of origin. Difficulties of 
classification may arise from the rather frequent occurrence of "mixed" germ cell neoplasms. 

Key words: Germ Cell Tumours -- Dysgerminomas -- Germinoma -- Embryonal Carci- 
noma -- Endodermal Sinus Tumour -- Teratoma -- "Mixed" Neoplasms. 

Introduction 

Germ cell tumours  of p resumably  in t raerania l  origin are rare. However,  since 
Russell  [32] postula ted t ha t  m a n y  of the so-called pinealomas were in fact a typical  
teratomas,  or more correctly, germinomas,  there has been a considerable n u m b e r  
of reports on germ cell neoplasms arising wi thin  the cranial  vaul t .  The major i ty  
of these tumours  are germinomas and  tera tomas of vary ing  degrees of differen- 
t i a t ion  with much less f requent  occurrence of embryona l  carcinoma, choriocarci- 
noma  and  endoderma] sinus tumours .  All these types ma y  occur in pure forms or 
in various admixtures  [1 ,4--6 ,10,17,27,28,  33]. The definition and  t a x o n o m y  of 
these tumours ,  which are almost  exclusively s i tuated in the midl ine with the 
pineal  or parapineal  regions and  hypo tha lamus  as the most  f requent  sites, have 
been commented  upon  by  various authors  who emphasized t ha t  the c u r r e n t - -  
somewhat  deviat ing--class i f icat ions  of dysgcrminomas of the gonads can be 
readily applied to all germ cell tumours  regardless of the site of origin [5,11,12, 28, 
29, 37]. The s t ruc tura l  and  u l t ras t ruc tura l  resemblance or even iden t i ty  of intra-  
cranial  germ cell tumours  to those of the gonads is now well established [1,10--12,  
27- -  30, 35, 36]. 

* Dedicated to E. Frauchiger, on the occasion of his 70th anniversary. 
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The  incidence of in t rac ran ia l  germ cell t umours  ranges  from 0.40/0 [9] to  over  
3.40/0 [ l a ] .  Whi le  t e r a tomas  are known to form 0.2 to 0.5~ of  all  in t rac ran ia l  
growths  [31,40], there  is l i t t le  in format ion  on the ac tua l  incidence and  d i s t r ibu t ion  
of the  other  t ypes  of dysgerminomas .  This is due to  the  fact  t h a t  in mos t  bra in  
t u m o u r  series the  p inea l  neoplasms composing f rom 0.40/0 [40] to  4.5~ V1 a] of the  
t o t a l  have  no t  been  di f ferent ia ted  a, ceording to  modern  classif ication schemes. 

I n  order  to  ob ta in  fu r the r  in format ion  on the  incidence,  local iza t ion and types  
of in t rac ran ia l  dysge rminomas  we reviewed this  group of neoplasms in the  ma te r i a l  
of a neuropatho]ogica l  l abora to ry .  

Mater ia l  and Methods 

From a total of about 3550 intracranial turnouts listed on the files of the Neurological 
Institute of Vienna University--including autopsy material received from various sources in 
1939--1943 and 1950--1972 and neurosurgical biopsies predominantly received from the 
Dept. Neurosurg., Univ. Vienna in 1939-- 1943 and 1964 --  1972 -- all neoplasms classifiable as 
germ cell tumonrs, in accordance with the current definitions [11,26,29,37], have been 
reviewed. Metastases from recognized primary tumours in the gonads or elsewhere have been 
rejected. 

In  three eases both biopsy and autopsy material was available, in eleven cases only 
autopsy material, and in three only biopsy material. No turnout was found in the gonads or 
other extracranial regions of any of the patients who came to autopsy. 

The material was fixed in formalin. Paraffin sections were stained with haematoxylin-eosin, 
cresylviolet, Gomori's reticulin and van Gieson's elastic methods, some with PAS and Sudan- 
black B. Frozen sections were stained with Sudan I I I  or IV, Sudanblack B, Oilred 0 and 
Giemsa. Frozen sections from two cases (Nr. 9 and 10) were examined by thin layer histo- 
chromatography according to a modified method of Curriet al. [8,15]. 

Results 

A to t a l  of 17 germ cell t umours  of  p r o b a b l y  p r i m a r y  in t rac ran ia l  origin has 
been found.  The  pe r t i nen t  clinical a n d  pa tho log ica l  fea tures  are  summar ized  in 
Table  1. 

The  pa t i en t s  inc luded 13 males  and  4 females ranging  in age f rom 13 days  to  
37 years ,  b u t  the  m a j o r i t y  was in the  second decade.  All  t umours  except  for two 
di f ferent ia ted  t e r a tomas  (case 1 and  2) were s i tua ted  in the  lnidline,  six of t h e m  in 
the  p inea l  region (Fig. 6A) and  four in the  th i rd  ventr icle ,  p r o b a b l y  or iginat ing 
f rom the  (para)pineal  area.  Two growths  occupied bo th  the  p ineal  and  hypo tha la -  
mus,  while three  were loca ted  in the  re t roch iasmal  (supra/ int rasel lar)  region and  
h y p o t h a l a m u s  wi thou t  affecting the  p inea l  (F ig .6B) .  Metas ta t i c  spread  f rom a 
small  p inea l  t u m o u r  was exc luded  b y  examina t ion  of  serial  sections of the  pineal.  
The  re t roch iasmal  neoplasms invaded  the  floor and  walls of the  th i rd  ventr ic le  and  
in fund ibu lum wi th  a lmos t  complete  r ep lacement  of the  neurohypophys i s  and  bo th  
inf i l t ra t ion and  compression of  the  adenohypophys i s  (F ig .5A) .  One endodermal  
sinus t u m o u r  (case 8) occupying the  p inea l  and  tha l amus  metas tas ized  to  the  
cauda te  nucleus (F ig .4B) .  

The clinical symptoms of the cases of midline turnouts were non-specific signs of increased 
intracranial pressure (case 4, 6, 8) or were those of a mass in the pineal region with visual 
symptoms, ataxia and obstructive hydrocephalus (case 7, 13, 14, 16 and 17) or were indicative 
of hypothalamic involvement including diabetes insipidus, small stature, hypogenitalism, 
optic atrophy and other pituitary dysfunctions (case 5, 9, 11, 12, 15, 27) or hyponatraemia and 
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GERMINOMA 
T E R A T O M A  : | 
EMBRYONAL 
CARCINOMA 
END.SINUS 
TUMOUR 

Fig. 1. Types of 17 intraeranial germ cell tumours in the present material. The numbers 
within the areas of single or double hatching indicate the number of pure and mixed tumours 

of each type 

abnormalities of plasma and urine osmolarity (case 10) attributable to hypothalamic lesions 
[10,22], while pubertas praeeox was never observed, l~adiology in the cases of supra/intra- 
sellar germinoma disclosed no or only slight sellar enlargement [13]. The clinical duration 
before surgery or death in cases of germinoma, teratocarcinoma and embryonal carcinoma 
ranged from 2 to 18 months, but only in four exceeded 1 year (case 9--11, 14), while the others 
had symptoms for less than 6 months. Among six patients who underwent neurosurgical 
intervention, three died in the postoperative period, while two are still alive and well 6 years 
after surgery. These are a male with early infantile hemiparesis in whom at the age of 20 years 
a large cystic teratoma was removed from the right lateral ventricle (case 2), and a girl with 
suprasellar germinoma who, 6 years after surgery and deep irradiation therapy, shows no 
other clinical abnormalities than a short stature and hypogenitalism (case 12). 

F o r  the  classif ication of the  var ious  t ypes  of  dysge rmiuomas  a scheme modif ied 
f rom t h a t  of  Dixon  and  Moore [11] and  in accordance  wi th  Tei lum [37] was used  
and  compar ison  was made  wi th  the  Br i t i sh  classif ication of  t es t i eu la r  tumours  [7]. 
The var ious  types  are shown d i ag rama t i ca l l y  in Fig.  1 which indica tes  the  propor-  
t ions of " p u r e "  and  mixed  turnouts  in the  p resen t  mater ia l .  

Among  the  11 r a the r  " p u r e "  germ cell neoplasms there  were seven ge rminomas  
and  four t e r a t o m a s  of  va ry ing  degrees of  different iat ion.  The six " m i x e d "  tumours  
(35.3 ~ ) inc luded two germinomas  wi th  small  t e r a to id  areas  and  three  " c m b r y o n a l  
ca rc inomas" ,  one consist ing ma in ly  of endodermal  sinus t u m o u r  wi th  small  
t e r a to id  and  ge rminomatous  areas,  while the  two others  showed combina t ions  of  
undi f fe ren t ia ted  embryona l  carc inoma wi th  endoderma]  sinus t u m o u r  and  germi- 
noma  or ehor iocarcinoma.  

Of the  five t e ,u tomas  only  one was cystic,  the  others  were solid. Two conta ined  
ma in ly  d i f ferent ia ted  and  organoid  e lements  of  a n y  of  the  three  germ layers  
including cart i lage,  r e sp i r a to ry  and  squamous  epi the l ium,  exocrine glands,  lobules 
of l iver  t issue,  neuroepi the l ia l  roset tes  or r e t ina -an lage  like areas  (Figs. 2 A and  B), 
and  thus  were classified as d i f ferent ia ted  t e r a tomas  (case 1 and  2). Three o ther  
t umours  in the  th i rd  ventr ic le  were considered as t e ra toca rc inomas  or ma l ignan t  
t e r a tomas  in t e rmed ia t e  A [7]. I n  add i t i on  to some m a t u r e  t issue t h e y  consis ted 
ma in ly  of undi f fe ren t ia ted  solid or t ubu l a r  areas,  one wi th  e lements  of endodermal  
sinus t u m o u r  (case 3), ano ther  (case 5) wi th  bands  and  tubules  of  co lumnar  epi- 
t he l ium resembl ing p r imi t ive  medu l l a ry  ep i the l ium (Fig .2C and  D) as observed  
in medul loep i the l iomas  [16, 31]. 
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Of the three growths classified as "embryonal carcinoma" of the pineal, only one 
consisted mainly of solid undifferentiated tissue with bands, glandular or papillary 
formations of tall vacuolated columnar cells, but also contained embryoid bodies 
and some areas of endodermal sinus turnout and germinoma (Figs.2E--G). 
Another pineal tumour showed an admixture of embryonal carcinoma with PAS- 
positive and hyaline globules (Fig. 3C), embryonal adenocarcinoma (Fig. 3A), 
endodermal sinus tumour (Fig. 3E), embryoid bodies, choriocarcinoma with cyto- 
trophoblasts and syncytiotrophoblasts (Figs. 3 D and F), and germinoma (Fig. 3 B). 
Only one case, a girl aged 13 years, showed a solid pineal growth with the promi- 
nent histological pattern of endodermal sinus tumour [37], characterized by endo- 
dermal sinus structures with mantling of vessels of yolk sac endoderm (Figs.4A, 
D and E) within a myxoid reticular stroma resembling the "magma reticulate" 
(Fig. 4A). This tumour contained additional glandular structures (Figs. 4C and E) 
and small amounts of germinoma with calcified concrements (Fig.dD). 

Of the nine germinomas one contained additional endodermal sinus tumour 
elements, epithelial cysts and ependymal rosettes, presumably not derived from 
invaded ventricular walls or subependymal areas (Figs.5B--G), while another 
retrochiasmal tnmour showed small teratoid areas with tubular and glandular 
structures (Figs. 6D and E). All germinomas and the germinomatous areas in 
"mixed" turnouts consisted of two distinct cell types: large spherical cells with 
acidophilie cytoplasm and central, vacuolated nuclei, frequently with large, 
prominent, PAS-positive nueleoli, and varying amounts of dark small lymphocytes 
in the stroma and around the tumour (Figs. 5 B and D, Fig. 6 F), while plasma cells 
were rare. The large ceils showed varying degrees of pleomorphism and mitotic 
figures were frequently found. Six tumours showed a granulomatous inflammatory 
reaction with multinucleated foreign body type giant cells (Figs. 5 B and F, Fig. 6 C). 
Large hypertrophic astroeytes were present in the marginal zones of germinomas 
and were mixed with large tumour cells and lymphocytes in the surrounding 
regions. Occasional perivascular lymphocytic cuffings outside the tumour and 
neoplastic seeding into the leptomeninges and ventricular walls were observed. 

In some germinomas, particularly in those with a strong inflammatory reaction and the 
occurrence of epithelioid or giant cells, there was a variable number of histiocytes, not infre- 
quently showing considerable cytoplasmic deposits of easily soluble, sudanophilic and partly 
birefringent lipid material or with occasional lymphocytophagia. I-Iistochromatographie 
examination of frozen sections of two germinomas stained with Sudan IV and Oilred 0 gave 

Fig. 2 A and B. Sections from solid, differentiated intracranial teratoma (300 g) excavating the 
left cerebral hemisphere in boy aged 13 days (case 1). A Islands of cartilage, glands and mesen- 
chyma. H. & E. • 110. B Lobules of live1 tissue and neuroepitheliM rosette. H. & E. • 

l~ig.2C--D. Sections from large teratoma of third ventricle in male aged 12 years (ease 5). 
C Large epithelial-lined cysts, renM-like tissue, glands and papillary structures with columnar 
epithelium. C.V. • 65. D Bands of columnar epithelium with defined limiting membranes. 

C.V. • 500 

Fig.2E--G. Sections from embryonal carcinoma of pineal region in male aged 13 years (case 6). 
E Solid part with occasional tubules and gland-like structure composed of tall columnar 
epithelium. H. & E. • 500. l~' Endodermal sinus-like epithelial bands adjacent to germino- 
matous area. H. & E. x 120. G Bands of tall vacuolated columnar cells. H. &. E. x 270 

20 Acta neuropath. (Berl.) ]~d. 25 
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similar results, indicating the presence of large amounts of cholesterol and esterified cholesterol, 
varying amounts of triglyeerids and fatty acids, and traces of phosphatides. Loss of sudano- 
philia after chromatographic elimination of neutral lipids in the cytoplasm of histiocytes 
indicated that they were the favoured sites for lipids. From the available data, however, could 
not be concluded whether these lipid deposits in germinomas were primarily due to regressive 
changes or also resulted from active storage phenomena in histiocytes or other cells. 

Discussion 

A retrospective s tudy  of p r imary  intracranial  germ cell tumours,  made in a 
series of  about  3550 intracranial  neoplasms, revealed a total  of 17 such tumours,  
their incidence being 0.48O/o . This is in accordance with a recent survey of similar 
material  in which dysgerminomas accounted for 0.5O/o of  all intracranial  growths 
[1], while in an other brain tumour  series their incidence was considered to range 
from 0.390/o [9] to 1.75~ [19]. 

All our patients,  except for two cases of  germinoma, died or came to operat ion 
before the age of  20 years, and 76.5~ were males, which is in keeping with the 
known age distr ibution and marked preponderance of  males over females with 
ratios of 4 - - 5 : 1  [1,10,28]. All tumours,  except for two teratomas,  were located 
in the midline, all bu t  three of them in the pineal or parapineal  region. Two pineal 
germinomas also invaded the hypothalamus,  while three were si tuated in the supra 
and intrasellar region wi thout  affecting the pineal. This corresponds to the usual 
site of "ectopic pinealomas" [18, 22 a] or suprasellar germinomas [13, 33, 38]. Sixty 
to eighty percent of  intracranial  germ cell turnouts are known to be s i tuated in the 
pineal and parapineal region, while about  200/0 or more affect other  areas with 
preponderance for the hypotha]amus  [1,10, 28, 31]. The lateral ventricle is a rare, 
bu t  well documented site of  intracerebral  t e ra toma I14]. 

Germinomas, known to be the most  common type  of germ cell tumours  [1,10, 
11,26,28,31], accounted for more than  half  of the cases in the present series. 
Tera tomas const i tuted less than  one-third, bu t  germ cell neoplasms of  m i x e d  type  
represented 3 5 . 3 0 / 0  . The usual ratio of  intraeranial germinomas to te ra tomas  of  
about  3 : 1 with an incidence of about  200/0 of "mixed"  tumours  [1,10,19, 28] is 
considered to be similar to t ha t  of  gonadal  dysgerminomas.  The combinat ion within 
the same tumour  of  easily distinguishable and often well demarcated  elements of  
two or more types of  germ cell neoplasm has been repeatedly observed (see In t ro-  
duction). A thorough histological review of  the material  of  intraeranial dysgermi- 

Fig. 3A--F. Mixed embryonal carcinoma (endodermal sinus turnout with choriocarcinoma) 
and germinoma in pineal region in male aged 19 years (case 7). A Mixture of germinomatous 
areas (top) with compact aggregates of undifferentiated cells, tubules and acini lined by 
cuboidal cells (x), endodermal sinuses (arrow) and areas resembling embryonal adenocarcinoma 
with papillary structures (bottom). H. & E. • 100. B Germfilomatous part with large, poly- 
morphic cells and lymphocytes. H. & E. x 380. C Aggregate of undifferentiated cells with 
PAS-positive hyaline globules (x) in stroma. PAS • 250. D Double-layered epithelial structure 
forming blastocyst-like embryoid body and adjacent darkly staining multinuclear syncytial 
cell resembling syncytiotrophoblast. H. & E. • E Endoneural sinus structures with 
central blood vessel surrounded by layer of cuboid cells. H. & E. • 250. F Polyhedral multi- 
nuclear cells with clear cytoplasm and distinct cell borders resembling cytotrophoblasts. 

H .&E.  • 

20* 
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nomas  collected in th is  l abora to ry ,  however,  has b rough t  to  l ight  a considerable 
incidence of  such " m i x e d "  tumours  which, on the  other  hand,  increases the  
difficulties in  the i r  classification. 

Areas  of  classical  ge rminoma  were observed in all  b u t  th ree  cases, t e r a tomas  
of  va ry ing  degree of  d i f ferent ia t ion (case 1, 2 and  4). A l though  some of the  germ 
cell t umours  found  in the  p inea l  region a lmost  comple te ly  replaced  the  p inea l  
g land,  small  areas  of p inea l  p a r e n e h y m a  diffusely invaded  b y  t umour  and  con- 
t a in ing  acervulus  were occasional ly  observed (F ig .4D) .  However ,  none of the  
p inea l  dysge rminomas  conta ined  areas  or cells resembling those seen in t rue  pinealo-  
cy tomas  [10, 31], and,  indeed,  no such combina t ion  has been repor ted  in the  recent  
literature [i, 31]. 

Areas with the characteristic histological pattern of endodermal sinus turnout 
[37, 38], considered as a specific ovarian growth of germ cell origin and as a counter- 
part to certain types of "juvenile embryonal carcinoma" [26] or yolk sac carci- 
noma of the infantile testis [29, 37], have been observed in rare cases of intra- 
cranial dysgerminoma [4,5]. These elements were found to be present in five 
tumours or almost 300/0 of the present series, including one teratocarcinoma 
(case 3), one germinoma (case 9) and three "embryonal carcinomas" (cases 6, 7 
and 8), one of which has been previously reported [17]. Although only one pineal 
tumour in a girl aged 15 years consisted mainly of this type of neoplasm (case 8), 
these findings agree with recent data reported by Albrechtsen et al. [l] who argued 
that growths with areas characteristic of endoderma] sinus tumour may account 
for 0.i ~ of all intracranial neoplasms and about 10~ of the midline turnouts in 
the pineal and hypothalamus. 

"Embryoid bodies", considered as rare features in both malignant gonadal 
teratomas [3, l i, 26, 29, 37] and intracranial germ cell tumours [i, 5, 27], were noted 
in two embryonal carcinomas of the pineal (case 6 and 7). One of them also showed 
trophoblastic differentiation with syncytial giant cells resembling syncytiotropho- 
blasts or cytotrophoblasts typical for choriocarcinoma which is a rare but well 
known form of pineal or hypothalamic dysgerminoma [6,18,27]. It is usually 
mixed with other types [5], while pure intracranial forms are rare [34]. 

Rare giant cells within dysgerminomas, indicating trophoblastic differentiation, 
are to be separated from multinucleated giant cells of the foreign body or Lang- 
hans- or Touton(?)-type which are not infrequently observed in germinomas. They 
were present in two-thirds of our small sample. They are usually associated with 
accumulation of small cells which do not differ ultrastructurally from lymphocytes 

Fig.4A--F.  Pineal endodermal sinus tumour with germinoma in girl aged 15 years (case 8). 
A Areas showing perivascular structures of endodermal sinuses with loose vacuolated network 
and wide mashes lined by mantles and bands of epithelial cells in loose myxoid reticulum 
resembling "magna reticulare". H. & E. • 100. B Tumour occupying third ventricle and left 
midbrain (x) with metastasis in right lateral ventricle (arrow). C Glandular structures within 
loose mesenchymal stroma adjacent to germinomatous areas (top.). H. & E. • 250. D Area 
of endothelial sinus tumor adjacent to solid germinomatous areas with calcified concretions in 
pineal region. H. & E. • 100. E Oral pole of tumour showing complicated labyrinth of com- 
munieating cavities and channels with numerous endodermal sinuses. I-I. & E. • 100. F Glan- 

dular structures in other part of tumour. I-I. & E. • 400 
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[35] and, together with rare plasmocytes, are considered to be derived from blood 
cells [35]. Intermediate forms between the large seminoma-like turnout cells and 
the lymphocytes [18a] have not been confirmed. The lymphocytic infiltration is 
thought  to be an inflammatory reaction probably due to some specific immune 
activi ty [11,23]. I t s  intensity and particularly its combination with a granulo- 
matous (epithelioid and giant cell) reaction is supposedly related to the malignancy 
of the tumour  [28]. Similar positive correlations between the prognosis (duration 
of survival) and the degree of lymphocytic infiltration have been reported in neuro- 
blastomas [22] and gonadal seminomas [11]. Although no quantitative estimation 
of lymphocytic infiltration has been performed in the present material and in 
another small series of intracranial germinomas [28], we gained the impression 
tha t  there was a different duration of clinical symptoms,  before surgery or death, 
in cases with different degrees of inflammatory reaction. Cases of germinoma with 
teratoid areas (cases 9 and 10) and those with considerable lymphocytic infiltration 
and giant cell reaction apparent ly showed a more prolonged clinical history, up 
to 18 months, than did the rare instances with a less intensive inflammatory 
reaction (cases 15--17). The small sample, however, did not allow any statistical 
evaluation. The fact tha t  one patient with a suprasellar germinoma is alive 6 years 
after deep radiotherapy (case 15) is consistent with the high radiosensitivity of 
germinomas [5 a, 10, 22 a, 31]. 

The close structural and ultrastructural relationships between the various 
types  of germ cell tumours of the gonads and of extragonadal sites, including the 
cranial vault, and their frequent combination within the same tumour, clearly 
demonstrated in this and other case series, support the concept of 1. the common 
origin of the various dysgerminomatous and teratoid elements from undifferen- 
t iated multipotential  ("embryonal carcinoma") cells [11,26,29,37], and 2. a 
histogenetic relationship or even identity between the germ cell neoplasms of the 
brain and those in other sites including the gonads. That  germ cells originate in 
the yolk sac endoderm and migrate widely through the embryo before localizing 
in the gonadal ridges is well established [25, 39]. Very occasionally these wandering 
germ cells have been observed within the developing brain of the embryo [24] 
which is supporting evidence for the misplaced germ cell hypothesis first suggested 
by Askanazy [2]. However, further correlative biochemical, cytological and clinico- 
therapeutic studies are needed for a further confirmation of the suggested uniform 
histogenesis of gonadal and intracranial germ cell tumours. 

Fig. 5A--G. Pineal and hypothalamic germinoma with teratoid structures in girl aged 12 years 
(case 9). A Sagittal section of supra- and intrasellar region showing replacement by tumour 
of infundibulum (In), neurohypophysis (nh) and compression of adenohypophysis (ah) and 
optic chiasm (cho). tI. & E. • 12. B Germinoma with lymphocytic infiltration and giant cell 
(arrow) in anterior hypothalamus. It. & E. • 90. C Endodermal sinus-like arrangement of 
large cells in single cords. H. & E. • D--G Posterior parts of tumour in pineal area. 
D Cyst lined by uniform layer of cuboid cells and filled with mucoid substance. It. & E. X 300. 
E Two tubular (glandular) structures (x) and isolated ependymal rosette (bottom) within 
germinoma. H. & E. • 250. F Granulomatous area with foreign body multinucleatcd giant 
cell of Langhans Type. H. & E. • 420. G Ependymal rosette with central lumen and 

occasional blepharoblast-like granules next to internal limiting membrane. 
It. & E. • 
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:Fig.6A. Pineal germinoma in male aged 20 years invading the Sylvian aqueduct (case 13) 
:Fig. 6 B--:F. Supra- and intrasellar germinoma with teratoid structures in male aged 20 years 
(case 10). B Retrochiasmal tmnour replacing bottom of third ventricle. C Foreign body 
multinucleated giant cell. I-I. & E. • 270. D, E Hypothalamic areas with admixture of germi- 
noma and globules, tubules and glandular structures within loose stroma. H. & E. • 250 and 
370. :F Characteristic histo]ogic pattern of germinoma with mixture of large epithelial cells and 

lymphocytes. PAS • 420 
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