
Cases of Excessive Hydrocephalus 
with Ruptured Diverticulum of the Third 

Ventricle, Caused by Aqueductal Malformation
By

F .  K n e i s z l , E .  P á s z t o r , A l i c e  B e n e d i k t  a n d  I. F é n y e s

Schöpf-Merei H ospital (D irector: Dr. K . Ge r g e l y ), and  In s titu te  of N eurosurgery  
(D irector: D r. L. Z o l tá n ), B udapest, H ungary

(Received, April 2, 1963)

Accoi’ding to  D a n d y  [5] 95 per 
cent, according to  R u s s e l  [17] 99 per 
cent of all the cases of hydrocephalus 
are due to  an obstacle in the  circula­
tion  of the cerebospinal fluid (me­
chanical, occlusive hydrocephalus) 
and it is only in the rem aining 5 per 
cent and 1 per cent, respectively, 
th a t overproduction or disturbance 
in the absorption of the CSF has any 
role to  play (functional hydrocepha­
lus).

In  the case of mechanical hydro­
cephalus the causes ofocclusionm aybe

(i) Developmental malformation 
[2, 3, 8, 9, 12, 13, 14, 15, 16]

(ii) Inflamm ation [5]
(iii) Tumour [1, 2, 9]
(iv) Haemorrhage [17]
In  the  following we shall deal only 

with the problem of developmental 
disorders. In such cases the  occlusion 
is found most often in th e  region 
o f the  aqueduct of Sylvius.

The developmental disorder of the 
aqueduct may be a stenosis or an 
atresia. In  the case of stenosis we find 
an aqueduct normal in histological 
structure , bu t narrower th an  usual 
in diam eter. The latter is difficult to  
estim ate, because the aqueduct’s d ia­

meter is highly variable even under 
normal conditions [2, 4, 6]. The tra c ­
tion stenosis of the aqueduct m ay be 
a complication of Arnold-Chiari’s com­
plex. Complete atresia of the  aque­
duct has been described by  m any 
authors, bu t according to  R u s s e l  

[17] there is no area in the  histolog­
ical sections of such cases in which 
the lumen would have disappeared 
completely, thus, according to  th a t 
author the  term  atresia is incorrect 
from the pathological point of view, 
th e  proper term  being “ forking” . 
There are nam ely several, rudim en- 
tarily  developed aqueducts in such 
cases, th a t  either term inate blindly, 
or communicate with each o ther or 
the fourth  ventricle. In these narrow 
rudim entary canals CSF flow is very 
slight or even impossible. A less 
common developmental disorder of 
the aqueduct is the  septum  formation,, 
which obstructs the aqueduct nor­
mally developed in other areas [14, 
17, 21].

C a s e  R e p o r t s

Case 1.

a) Clinical Data

N. Zs., a  fem ale baby  born from  the  
first pregnancy. D uring the  seventh  m onth
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o f p regnancy  the m other h a d  been  under 
o b se rv a tio n  w ith the suspicion of appendi­
c itis . T he in fan t had been b o rn  p rem atu re­
ly , w ith  a  weight o f 2090 g a n d  a skull 
circum ference of 30.6 cm . T hree  days 
a f te r  b ir th  convulsions developed, a t th a t 
t im e  th e  CSF (lumbar) w as xanthochrom ic 
(b iliru b in , 0.1 mg per 100 m l) an d  P ándy’s 
te s t  w as positive. F rom  th e  second week on 
th e  in fa n t’s head began to  grow  fa s t. In  the 
th i r d  w eek the head circum ference was 34 
cm . D u rin g  th a t period th e  in fa n t suffered 
fro m  dyspepsia, pharyng itis  a n d  conjunc­
tiv i tis .  The stools were rep ea ted ly  negative 
bacteriologically . There w as no fever. 
A fte r th e  th ird  week th e  CSF w as water- 
c lea r, w ith  a  cell count o f 4/3 a n d  P ándy’s 
te s t  + + .  In  the seven th  w eek the  head 
circum ference was 41 cm , a n d  continued 
to  increase a t a d ram atic ra te . A t th e  age of 
3 m o n th s  it  was 50 cm. V en tricu lar punc­
tu re s  were carried out a t  reg u la r  intervals, 
w ithd raw ing  100 to  150, th e n  500 ml of 
CSF because lum bar p u n c tu re s  failed to  
y ie ld  sufficient volumes o f CSF to  diminish 
in tra c ra n ia l pressure. A t th e  age of 7 
m o n th s  th e  circumference of th e  skull was 
67 cm , lum bar CSF p ressu re w as 150 mm 
w a te r , ven tricu lar pressure over 300 mm 
w a te r . M ethylene blue in je c ted  into the 
v e n tr ic le  did not a p p e a r in  th e  lum bar 
CSF. I n  th e  lum bar CSF P á n d y ’s te s t was 

in  th e  ven tricu lar CSF, negative. 
O cclusive hydrocephalus w as diagnosed. The 
o cc ip ita l p a r t of th e  sk u ll w as particu ­
la r ly  w ell developed, th e  e x te rn a l occipital 
p ro tu b eran ces took place h ig h e r th a n  usual. 
I n  view  of the characteristic  overdevelop­
m e n t o f th e  posterior scala, th e  occlusive 
hyd rocephalus was considered  a  D andy—  
W a lk e r syndrome, based  on a  develop­
m e n ta l  abnorm ality . The poo r condition 
a n d  chronic bronchitis o f th e  patien t 
co n tra in d ica ted  neurosurgery.

T h e  in fan t’s condition  continued  to  
d e te r io ra te , the  baby  w eighed 5550 g, 
th e  circum ference of th e  sk u ll reached 
70.5  cm . Then pressure b y  th e  enormous 
h e a d  le d  to  the developm ent of a CSF 
f is tu la .  A fter the escape o f CSF th e  central

p a r t o f th e  skull showed a deep impression 
6 x 9  cm  in  size. Two days la te r  the  infant 
died, a t  th e  age of 9 m onths.

b) Gross and Microscopic Anatomy

P rio r to  autopsy, th e  ven tricu lar sy ­
stem  w as filled  up repeated ly  w ith 10 per 
cent fo rm alin  th rough  a  cannula in tro ­
duced in to  th e  la te ra l ventricles, then  afte r 
fix ing fo r 24 hours th e  form alin was re ­
placed by  paraffin . The paraffin  cast filling 
out th e  ventricles and  toge ther w ith  i t  the 
b ra in  tissue around it  were cu t up  in to  15 
m m  th ic k  sections (Fig. 1). I t  was found 
th a t  n e ith e r the  form alin, nor the  paraffin  
had  en te red  th e  fo u rth  ventricle, the 
para ffin  filled  out only th e  tw o enormously 
d ila ted  la te ra l ventricles an d  th e  th ird  
ven tricle , an d  entered  a fist-sized subarach­
noida l cy s t th rough  a n  opening in  the 
posterio r p a r t  of th e  th ird  ventricle; the 
cyst w as located  superior to  th e  verm is and 
th e  cerebellar hem ispheres (Fig. 3 and 
Fig. 26). The th ird  ventricle was dilated, 
the  op tic  recess, th e  infundibulum  an d  the  
in fu n d ib u la r recess could no t be recognized 
separate ly , th ey  were confluent, th e  floor 
of th e  th ird  ventricle ballooned out be­
tw een  th e  peduncles, th e  m am m illary 
bodies could no t be detected . In  th e  pos­
te rio r p a r t  of the th ird  ventricle, where 
th e  aq ueduct of Sylvius ought to  have 
begun, th e re  was a bulge ending blindly, 
over i t  th e re  was b ra in  tissue abou t */2 cm 
th ick , corresponding to  th e  posterior 
com m issure, and  above th a t  an  opening, 
1 2 x 1 2  m m  in  size, in  th e  a rea  correspond­
ing to  th e  pineal recess in  th e  posterior 
w all o f th e  th ird  ventricle, th a t  com m uni­
ca ted  w ith  th e  fist-sized subarachnoidal 
cyst. The com pressed p ineal body was near 
to  th a t  opening, above th e  cyst. The cyst 
f la tte n e d  th e  corpora quadrigem ina, whose 
shape could  no t be recognized. In  the  
tran sv e rsa l sections it  is visible th a t  not 
fa r below  th e  area corresponding to  th a t 
o f th e  ro s tra l co llide th e  cav ity  of the 
fo u rth  ven tricle  began b lindly  (Fig. 2). 
The fo u rth  ventricle was n o t d ilated , th o
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Fro. 1. Case 1. F ron ta l section of th e  brain, a t  the  m iddle of the  thalam us. F ig . 2. Case 
1. T ransversal section a t  the  level o f th e  centre o f th e  oliva; caudal appearance. 
A: cerebellar hem ispheres, B: f la tten ed  vermis, C: site  o f supracerebellar subarach ­
noidal cyst. The arrow  poin ts a t  th e  area in  which th e  fou rth  ventricle begins blindly. 
F ig . 3. Case 1. D iagram  o f th e  sag itta l section o f th e  brain , reconstructed  on th e  
basis o f th e  fron ta l slices. A probe is inserted in to  th e  d ilated  M agendie’s foram en. 
N ote  th e  d ila ta tion  of th e  lower p a r t o f the  th ird  ven tricle  and th e  location o f  th e  

supracerebellar subarachnoidal cyst
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tw o  l a t e r a l  v e n tr ic le s  a n d  t h e  t h i r d  
v e n t r i c l e  h a d  a  c o m b in e d  c a p a c i ty  o f  
4 5 3 0  m l ,  a s  d e te rm in e d  f ro m  t h e  p a r a f f in  
c a s t .  T h e  c o rp u s  c a llo su m  w a s t r a n s p a r e n t ,  
m e m b r a n e - l ik e ,  th e  c e r e b r a l  m a t t e r  w a s  
1 t o  2 m m  th ic k .  I n  t h e  p o s te r io r  a r c h  o f  th e  
a t l a s  t h e r e  w a s  a n  a b o u t  6 m m  w id e  d e ­
h is c e n c e  in  th e  m id lin e , t h e  c e re b e l la r

to n s i l s  w e re  h e rn ia te d ,  M a g e n d ie ’s f o r a ­
m e n  w a s  a b o u t  3 m m  in  d ia m e te r ,  th e  
v e r m is  w a s  f l a t .  T h e  d ia g r a m  o f  th e  
r e c o n s t r u c te d  s a g i t t a l  s e c tio n  o f  t h e  b ra in  
is  s h o w n  in  F ig . 3 a n d  F ig .  4.

I n  th e  o th e r  o rg a n s  n o  p a th o lo g ic a l  
c h a n g e s  w ere  fo u n d  e x c e p t  fo r  a  m a rk e d  
a n a e m ia .

F i e .  4 . C ase  1. D ia g r a m m a t ic  r e p re s e n ta t io n  o f  t h e  b r a in  s te m , in  s a g i t t a l  s e c tio n . 
A :  P i t u i t a r y .  —- B : I n f u n d ib u lu m ,  d i la te d .  —  C: A re a  c o r re s p o n d in g  t o  t h e  p o s ­
t e r i o r  c o m m issu re . —- D :  O p e n in g  le a d in g  f r o m  th e  t h i r d  v e n tr ic le  in to  t h e  s u p ra  - 
c e r e b e l l a r  s u b a ra c h n o id a l  c y s t . —■ E :  P in e a l  b o d y .  —  F :  S p lé n iu m  c o rp o r is  c a llo s i. —  
G : P i a  m a te r  e n c e p h a li .  —  H :  A ra c h n o id .  —- I: C e re b ra l  p e d u n c le . —  J :  L a m in a  te c t i .
—  K :  S u b a ra c h n o id a l  c y s t .  —  L :  P o n s .  —  M : O b lo n g  m e d u lla . —  N : F o u r t h  v e n tr ic le .
—  О  : A n te r io r  v e lu m  m e d u l lä re .  —  P :  C e re b e lla r  l in g u la . —  Q : R e s id u e  o f  t h e  r u p ­

t u r e d  p o s te r io r  w a ll o f  t h e  t h i r d  v e n tr ic le .  —  R :  V e rm is . —  S : S p in a l  m e d u lla
A r a b ic  n u m e ra ls  a re  th o s e  o f  t h e  m ic r o p h o to g r a m s  sh o w n  in  F ig s . 5 t o  26 . F ig u re s  
I  t o  I X  sh o w  th e  c ro ss  s e c tio n s  o f  t h e  s in g le  s e g m e n ts  o f  th e  b r a in  s te m , in  1 t o  2/ 3 th e  
o r ig in a l  s ize . T h e  a r ro w s  p o i n t  a t  t h e  a q u e d u c ts .  F ig u re s  X  to  X I I  sh o w  t h e  b e g in ­

n in g  o f  t h e  c e n t r a l  c a n a l  a n d  i t s  b i f u r c a t io n ,  a s  se e n  u n d e r  t h e  m a g n ify in g  g lass
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F ig s . 5 , 6 a n d  7. C ase  1. A q u e d u c tu le s  f ro m  v a r io u s  s e g m e n ts .  I n  F ig . 5, b e lo w : g ro u p  
o f  e p e n d y m a l cells w i th o u t  lu m e n

S ta in in g :  h a e m a to x y lin -e o s in .  L e n s : X 40 a c h r .  E y e p ie c e :  H o m a l V I. E x te n s io n  w ith  
F ig s . 5 a n d  6, 55 m m ; w ith  F ig .  7, 75 m m . S u b s e q u e n t  p a p e r  m a g n if ic a tio n , X 3 . S c a le ,

10 m ic ro n s
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F m s .  8 t o  14. C ase 1. T r a n s i t io n  o f  a q u e d u c ts  i n to  t h e  f o u r th  v e n tr ic le .  T h e  a rro w s  
in  F ig .  8 p o in t  to  a q u e d u c ts .  H a e m a to x y l in -e o s in .  M a g n if ic a tio n  x  13. S c a le , 1 m m
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F ig s . 15 to  18. C ase  1. O rig in  o f  a q u e d u c ts  f ro m  th e  c o rn e rs  o f  t h e  f o u r th  v e n tr ic le ,  f ro m  e p e n d y m a -d e f ic ie n t  a re a s . F ig s . 19 to  
22. C ase  1. O rig in  o f  a q u e d u c tu le s  f ro m  th e  f lo o r  o f  th e  f o u r th  v e n tr ic le  (u p p e r  p a r t  o f  F ig . 20). H a e m a to x y lin -e o s in . M a g n if ic a tio n : 
F ig s . 15 a n d  19, x 2 .6 ;  F ig s . 16— 18 a n d  20—-22: L en s , X lO  a p o c h r , E y e p ie c e , H o m a l V I. E x te n s io n , 55 m m , s u b s e q u e n t  p a p e r

m a g n if ic a tio n , x 2 .  S ca le , 100 m ic ro n s
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F ig s . 23  a n d  24. C ase  1. M u lt i tu d e  o f  a q u e d u c t s  in  th e  f lo o r  o f  t h e  f o u r t h  v e n  
t r i c l e .  H a e m a to x y l in -e o s in .  M a g n if ic a t io n :  F ig .  2 3 , M ik r o ta r  X 6 3 . F ig .  2 4 , L e n s ,  a c h r  
X 4 0 . E y e p ie c e ,  H o m a l  V I .  E x te n s io n  75 m m . S u b s e q u e n t  p a p e r  m a g n i f ic a t io n ,  x 3

Scale , 10 m ic r o n s
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F ig . 2 5 .  C a s e  1 .  C a n a l i s  c e n t r a l i s - l i k e  c a n a l  f r o m  t h e  f l o o r  o f  t h e  f o u r t h  v e n t r i c l e ,  
f r o m  t h e  a r e a  o f  t h e  c e n t r e  o f  t h e  o l i v a .  H a e m a t o x y l i n - e o s i n .  L e n s ,  a c h r .  X 4 0 ;  
e y e p i e c e ,  H o m a l  V I .  E x t e n s i o n  7 5  m m ,  s u b s e q u e n t  p a p e r  m a g n i f i c a t i o n ,  X 3 .  S c a l e ,

1 0  m i c r o n s .
F ig . 26. C a s e  1 .  M a r g i n  o f  s u p r a c e r e b e l l a r  s u b a r a c h n o i d a l  c y s t .  H a e m a t o x y l i n - e o s i n .

M a g n i f i c a t i o n :  M i k r o t a r  X 24.
Fig. 27. C a s e  2. A q u e d u c t  a t _  i t s  n a r r o w e s t  p o i n t .  H a e m a t o x y l i n - e o s i n .  M a g n i f i c a t i o n :

M i k r o t a r  X  2 5

Acta paediat. hung. Vol. 4.



342 F. Kneiizl et al. : Cases of Excessive Hydrocéphalie

T he m esencephalon, th e  m etencephalon 
(w ithou t the  cerebellar hem ispheres), the 
m yelencephalon an d  th e  upperm ost p a rt 
o f th e  cervical cord were cu t u p  in to  serial 
sections; furtherm ore, 1 section  was made 
from  each  cervical segm ent. The sections 
w ere sta ined  w ith  haem atoxylin-eosin, 
v an  Gies :>n’s, N issl’s, H o lze r’s and  Biel- 
schow sky’s stains. In  th e  course of the 
h isto log ical studies in  some transversal 
sections num erous m icroscopical as well as 
lum en-free groups of ependym al cells and 
bund les were found. The aqueducts did not 
com m unicate w ith th e  th ird  ventricle, they 
began  b lindly  1.8 m m  caudally  from  the 
th ird  v en tricu la r surface o f th e  posterior 
com m issure, in  the  form  of sm all-calibre 
eanalicu les (Figs. 5 to  7), ram ify ing  several 
tim es running  downwards. Some of them  
en d ed  blindly, others com m unicated  w ith 
each  other, still o thers opened in to  the 
fo u rth  ventricle (Figs. 8 to  14). Numerous 
d u c tu les  ran  in  the  floo r o f th e  fourth  
ven tric le , in  its en tire le n g th  and width 
(F igs. 23 to  25). Some of these  originated 
from  th e  posterior com m issure (see above), 
w hile o thers from  th e  fo u r th  ventricle 
(Figs. 15 to  22). E very  canalicu le opened 
in to  th e  fo u rth  ventricle , none of them  
con tin u ed  in  th e  cen tra l can a l o f the  cord. 
T he cen tra l canal s ta r te d  in  th e  proper 
p lace, a  short distance aw ay  i t  showed a 
b ifu rcation , then  a t С V II i t  reu n ited  again. 
In  th e  floo r of the fo u rth  ven tricle  ependy­
m a l defects w ith bulging g lia l tissue were 
fo u n d  in  m any areas. A t th e  m arg in  of the 
defect th e  ependym a was p en e tra tin g  into 
th e  tissue and continued e ith e r  in  lum en­
less bundles or lead to  th e  ductu les (Figs. 
19 to  22). Around th e  du ctu les  glial t is ­
sue a n d  occasional nerve cells could be 
found .

T here was no evidence of tum our or 
in flam m ation , the p a tte rn  w as th a t  of an 
a tre s ia  an d  forking based on a  develop­
m e n ta l abnorm ality , in  w hich instead  of 
th e  su itab ly  wide aq u ed u c t capable of 
p e rm ittin g  th e  flow  of CSF num erous 
aqueductu les of very narrow  calibre, show­
ing  forking, ending b lindly  eventually , and

beginning blindly, could be found, to ­
gether w ith  lumenless ependym al bundles.

Case 2.

a) Clinical Data

R . M., a  fem ale in fan t was born from  
th e  firs t p regnancy of her m other. W eight 
a t  b irth , 1520 g; circumference of th e  sku ll 
33.5 cm ; wide fonticles. A fter b ir th  th e  
circum ference of the  head increased in  size 
a t  a  fa s t ra te . The in fan t failed to  develop 
an d  a t  th e  age of 3 m onths died of pneum o­
nia . A t th a t  tim e she weighed 2300 g, th e  
circum ference of the head was 45 cm.

b) Gross and Microscopic Anatom y

P rio r to  au topsy the la te ra l ventricles, 
were punctu red , the  CSF was replaced by  
10 p er cent form alin. The b rain  was th u s  
fixed  in  loco for 24 hours, th e n  it  w as 
rem oved, fixed  in  10 per cent form alin 
for 8 days, th e n  cut up  in to  fro n ta l slices 
under w ater. The brain  substance m easured 
m erely  2 to  4 mm  in  some areas. The 
la te ra l ventricles, as well as th e  th ird  
ven tricle  were extrem ely dilated. In  th e  
posterio r wall o f to  the  th ird  ventricle , 
over th e  posterior commissure, th e re  
was a  round  opening 20 m m  in 
diam eter, leading in to  a fist-sized subarach­
noida l cyst on th e  dorsal aspect of th e  
cerebellar verm is and the cerebellar hem ­
ispheres. The origin of the aqueduct w as 
n o t visible, th e  fourth  ventricle was n o t 
d ila ted , i t  began blindly a t  th e  level o f  
th e  ro s tra l collides. In  th e  areas below th e  
cyst, th e  collides, the  verm is an d  th e  
cerebellar hem ispheres were som ew hat f la t .

In  th e  o ther organs there was b ila te ra l 
bronchopneum onia and degeneration of th e  
h eart, liv e r an d  kidneys.

In  th e  serial sections cu t from  th e  
m esencephalon (staining: haem atoxylin- 
eosin, v an  Gieson, Nissl, H olzer, Biel- 
schowsky) we found the  site a t  w hich th e  
narrow  an d  forking aqueduct s ta rte d  from  
th e  th ird  ventricle. There was no atresia , 
only stenosis an d  forking (Fig. 27).
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D i s c u s s i o n

On the basis of the  excessive oc­
clusive hydrocephalus, the exagger­
a ted  development of the occiput, the 
high position of the external occipital 
protuberance, we ten ta tive ly  diag­
nosed in vivo Dandy —W alker’s syn­
drome, a cyst-like dilatation of the 
fourth ventricle (congenital occlusion 
of Magendie’s foramen). At autopsy, 
however, instead of a cyst-like dila­
tation  of the fourth  ventricle, a sub­
arachnoidal cyst on the  dorsal sur­
face of the cerebellar vermis and the 
cerebellar hemispheres was found. 
The posterior wall of the  th ird  ven­
tricle showed a diverticulum-like for­
mation. This had rup tured  under the 
pressure of the CSF, creating a spon­
taneous ventriculostom y. The CSF 
escaped into the infratentorial sub­
arachnoidal space had given rise to 
the cyst which caused excessive 
growth of the skull, and especially 
of the occiput; this, in vivo, im itated 
the skull deform ity described by 
D a n d y  and W a l k e r .

The gross changes were identical 
in the  two cases, both the atresia 
and the  stenosis gave rise to  the same 
type of hydrocephalus. In  view of 
this we feel justified to  assume th a t 
in Case 2 the stenosis failed just as 
well in draining away the  CSF, as did 
the atresia in Case 1, i.e. from the 
functional point of view the  stenosis 
of the  aqueduct in Case 2. should be 
considered an atresia.

Owing to the variability  of the size 
of the aqueduct, it  is difficult to  judge 
on the basis of its calibre alone wheth­

er or no t there is stenosis. Accord­
ing to  T u r k e w i t s c h  [19] in a foetus 
35 cm long S. S. L. the aqueduct 
is narrow est near the genu. Here the 
lumen is triangular in shape, with 
the  base 0.5 mm, the height 2.1. mm; 
the  two sides are equal in length  and 
slightly arched. According to  our cal­
culations the surface area measures 
about 0.54 sq. mm. Studies of the 
aqueduct have been carried out in 
infants and adults without hydro­
cephalus by S p i l l e r  [18] in 38 cases, 
by B e c k e t t  e t al. [2] in 50, by 
W o o l l a m  and M i l l e n  [20] in  14, as 
well as by F l y g e r  and H j e l m q u i s t  

[6] in 22 cases. Every au thor found 
extrem e variations both in shape and 
calibre. The surface area of the  nar­
rowest aqueduct not accompanied by 
hydrocephalus observed by B e c k e t t  

et al. [2] was 0.9 sq. mm. in  the 
transversal section (corrected accord­
ing to  W o o l l a m  and M i l l e n  [20]). 
The narrowest aqueduct m easured by 
W o o l l a m  and M i l l e n  [20] m easured
0.20 sq.mm, th a t found by F l y g e r  and 
H j e l m q u i s t  [ 6 ]  in an adult w ithout 
hydrocephalus measured 0.40 sq. mm, 
the  widest 9.84 sq. mm, and in two 
newborns values of 0.54 and 0.84 sq. 
mm were found. B i c k e r s  and A d a m s

[3] described a case of stenosis asso­
ciated w ith hydrocephalus. We m eas­
ured the  lumen of the aqueduct in 
their figures and found it between
0.16 and  0.20 sq. mm. In  our two 
cases o f stenosis there were two 
lum ina a t the narrowest point of the 
aqueduct; the sum of their surface 
areas was 0.14 sq. mm (Fig. 27). 
The narrowest lumen (0.40 sq. mm)
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observed  by F ly g er  and  H je l m - 
q u i s t  [6] was merely 1/25 o f the 
w idest one they found and ye t there 
was no  hydrocephalus in th e  former 
case. The lumina m easuring 0.14,
0 .16 an d  0.20 sq. mm, am ounting 
to  1/3 t °  Va ° f  the 0-40 sq. m m  aque­
duct were accompanied b y  hydro­
cephalus (our own case 2, and  th e  case 
o f B ic k e r s  and Adams [3 ]), whereas 
no hydrocephalus was found by 
W o o l l a m  and M il l e r  [20] w ith an 
aq u e d u c t measuring 0.20 sq. mm.

F rom  th e  above it follows that 
the  diagnosis of aqueductal stenosis 
can be m ade only when th e  lumen 
o f th e  aqueduct is narrow er than
0.20 sq . mm and at the  sam e tim e 
a hydrocephalus of the appropriate 
ty p e  is present, i.e. when th e  con­
sequences of stenosis are also ob­
servable. A division of the  aqueduct 
alongside its  stenosis or a tresia  has 
been m entioned by most o f the  au ­
th o rs . Suggesting this to  be a  charac­
te r is tic  accompanying change, R u s ­

s e l  proposed the term  o f forking 
in stead  o f stenosis or a tresia . The 
b ranch ing  of the aqueduct occurs not 
exclusively  with stenosis or atresia; 
even  under normal conditions ac­
cessory aqueductules and lumenless 
groups and bundles of ependym al 
cells m ay  be present beside the  main 
aq u ed u c t [2, 7], th a t originate mostly 
from  such areas of the aqueduct in 
which th e  ependyma is absent and 
th e  g lia  bulges into the  lumen. This 
phenom enon could be observed in 
our Case 1 (Figs. 15 to  22). Thus, 
fo rk ing  is no t necessarily a patholog­
ical phenom enon.

I t  has been suggested th a t the de­
velopm ental disorder leading to  aque­
ductal stenosis or atresia is due to  
some intrauterine infection retard ing  
the grow th of the mesencephalic an- 
lage, or to  an involution of the 
aqueduct analogous to  the  obliter­
ation of the central canal of the  cord
[18]. In  human embryos, foetuses 
and prem ature infants F l y g e r  and 
H jelm qttist  [7] found under the 
rostral p a rt of the superior collides, 
dorsal to  the aqueduct, circumscribed 
groups of ependymal cells and cells 
whose nature could not be determ ined 
precisely, to  which they have ascribed 
an im portant role in the aetiology 
of congenital atresia or stenosis.

In  th is relation the problem of hered­
ity  and repeated occurrence emerges. 
B tckers and A dams [3] observed a 
newborn with congenital hydro­
cephalus and stenosis of the  aque­
duct. The infant died shortly  afte r 
birth , just like his two brothers, 
born also with hydrocephalus. The 
m other was a healthy woman of 30, 
among whose 9 siblings there  were 
3 healthy females, 1 healthy male, 
one still-born normal male and 4 still­
born males with congenital hydro­
cephalus. I t  would therefore appear 
th a t  the  factor a t issue is a m ale sex- 
linked, female-transferred hereditary 
defect. K ováts [11] reported on 3 
hydrocephalic sisters with club foot, 
born from the marriage of first 
cousins; from the fourth pregnancy 
a m ature, normal girl was born. This 
speaks against the male sex-linked- 
ness, and suggests an aetiological 
role of consanguinity. In our own
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cases the parents were healthy; hy­
drocephalus, hereditary diseases had 
not occurred in the  family, there was 
no evidence of consanguinity. Both 
our patients were females, the parents 
of Case 1 gave b irth  since then  to 
a normal male, who now is one year 
old. In  the light of these facts we do 
not think it proved th a t  heredity, 
sex-linkedness or consanguinity have 
any major role in the  aetiology of 
hydrocephalus caused by aqueductal 
stenosis or atresia.

C o n c l u s i o n s

(i) The skull deform ity described 
by D a n d y  and W a l k e r  (congenital 
occlusion of M agendie’s foramen) can 
be caused not only by a ballooning 
of the fourth ventricle, bu t also by 
other changes in the  posterior scala, 
influencing the growth of the bones 
of the skull, thus for example a supra-

cerebellar cyst caused by aqueductal 
stenosis or atresia and the spontane­
ous ventriculostom y of the posterior 
wall of the  th ird  ventricle.

(ii) We have observed a case o f  
aqueductal atresia th a t showed fork­
ing a t a more caudal level. Thus, 
atresia of the  aqueduct and forking 
may occur together.

(iii) In  our opinion the histological 
diagnosis o f stenosis of the aqueduct 
can be m ade only when the lumen of 
the aqueduct is narrower th an  0.20 
sq. mm, and simultaneously there  is 
also hydrocephalus extending to  the  
lateral ventricles and the th ird  ven­
tricle.

(iv) The parents of children w ith 
atresia or stenosis of the aqueduct 
and hydrocephalus may later give 
birth  to  norm al children. Thus, it 
cannot be proved th a t atresia or 
stenosis o f the aqueduct would be 
due to  hereditary, sex-linked or con­
sanguinity-induced factors.

S u m m a r y

Two cases of congenital hydro­
cephalus were observed with stenosis 
and forking of the  aqueduct. In  one 
case there was also aqueductal atresia. 
In  both cases a supracerebellar, sub­
arachnoidal cyst arising as a result

of the spontaneous rupture of th e  
posterior wall o f the th ird  ventricle 
could be detected. The latter change 
was responsible for the skull defor- 
ity , observable also in D andy— 
W alker’s syndrome.
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