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Intracranial sonography in infancy
G  H a b m a t

I n s t i tu te  of N eu ro su rg ery , B u d a p e s t, H u n g ary

N e o n a te s  and  o lder in fa n ts  w e re  su b jec ted  to  sonog raphy  th ro u g h  th e  
a n te r io r  fo n tan e lle  w ith  g rey -sca le  co m p o u n d  scanner. T he p a t ie n ts  w ere 
re fe rred  to  u s  from  n eu ro su rg e ry  o r  show ed  clinical sy m p to m s o f p e r in a ta l  
CNS d am ag e  (v en tricu la r o r  in t ra c e re b ra l  haem orrhage, s u b d u ra l effusion , 
e tc .) o r  m a lfo rm atio n s  (m en ingom yelocele , encephalocele, cy s tic  b ra in , 
c e reb ra l dysgenesis, etc.).

S o n o g rap h y  is th e  s im p les t n o n -in v as iv e  d iagnostic  m e th o d  to  exclude  
su sp ec ted  h y d ro cep h a lu s in  cases o f m acrocephalus, o r w hen  th e  h e a d  of 
p re m a tu re  in fa n ts  grow s m o re  ra p id ly  th a n  th e  re s t of th e  b o d y . W h en  
screen ing  show ed  a lte ra tio n s , so n o g ra p h y  w as perfo rm ed  w eekly  o r  f o r tn ig h t
ly  acco rd in g  to  th e  e x te n t o f d e v ia tio n  fro m  th e  no rm al. I n  cases o f p ro g re s 
sive h y d ro cep h a lu s , w hen sh u n t su rg e ry  w as ind ica ted , u ltra so u n d  w as u sed  to  
m o n ito r  th e  o p e ra tio n  of th e  s h u n t . I n  e a r ly  age, u ltra so u n d  is a  to o l e q u a l in  
v a lu e  to  C T, b u t  is fa r  less ex p en s iv e  a n d  th e  exam in a tio n  can  sa fe ly  be 
re p e a te d  a t  a n y  tim e.

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 19

During the 24 years of its existence, 
ulrasound examination has developed 
into one of the most important tools 
of preventive medicine. Before that 
the intracranial cavity could only 
be examined by invasive procedures 
such as pneumo-encephalography or 
iodine ventriculography. CT scanning 
is a method with comparatively low 
radiation dosage but the exposure to 
radiation limits its serial repetition.

The ultrasound technique is a non- 
invasive diagnostic procedure which 
is completely harmless, painless and 
which can be repeated at will. In neo
nates and infants it gives reliable infor
mation on the cerebral ventricles 
until the anterior fontanelle remains 
large enough i.e. until the 8 —10 post
natal month.

Initially, ultrasound as an exami
nation technique was applied prin
cipally for echo-encephalography. This 
was based on the А-echo technique 
but this required extensive experience 
and there was a large margin of error 
[18].

Two-dimensional ultrasound exa
minations were first used extensively 
in obstetrics to visualize the fetal 
skull. This then gave rise to the idea 
of trying to examine the intracranial 
region. The possibility of examining 
the cerebral ventricles and brain 
structures of neonates and young 
infants through the anterior fontanelle 
seemed self-evident [2, 3, 4, 13, 16].

Through this acoustic window it 
was generally possible to get a look 
into the intracranial cavity until the
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fontanelle was open. At the beginning, 
the size of the transducers limited 
accurate depiction. Depending on the 
angle of penetration (60 — 120°) the 
mechanical real-time heads generally 
gave a suitable picture in the plane in 
question.

Of the two ways used for visualizing 
the intracranial structures, the one 
which spread more rapidly in the 
beginning was the real-time technique 
and this was then followed by the 
advanced grey scale method. The 
latter gave structural distinctions 
using the black and white colour scale, 
thus creating two-dimensional pic
tures. A cross-sectional picture with 
far more detail is obtained from the 
multifocal compound scanning method 
which also gives gross morphological 
cross-sectional depiction [3, 4, 8, 16].

There is no real difference in 
quality between real-time and com
pound scanning installations with 
up-to-date digital ancilliaries but the 
linear arrays depict only part of the 
important regions [10]. The break
down of detail on modern digital 
real-time scanners coincides with that 
of compound scanning. With compu
ter-aided link-up of several transducer 
heads it is possible to examine the 
intracranial cavity of children older 
than two years but since the skull 
bone refracts the majority of acoustic 
energy, the pictures contain less 
detail even with use of a water bag 
[5, 6].

Intraoperative real-time ultrasonic 
sector scanning was performed through 
the unincised dura mater of the 
intact brain surface during cranioto

my, to define the location, configura
tion and consistency of the tumour 
mass [12, 15, 16].

As far as the cerebral ventricles 
and cerebral structures are concerned, 
the accuracy of echotomographic ex
amination shows a good coincidence 
with the results of CT examination 
[3, 6, 7, 8].

M e t h o d

A  B riie l — K ja e r  ty p e  3402 re a l- t im e  
sec to r sc a n n e r  w as used for sc reen ing  an d  
a  B riie l — K j a e r  ty p e  3401 one fo r c o m p o u n d  
scan n in g . T he  nom inal freq u en cy  of th e  
tr a n s d u c e r  h ead s  w as 4 and  5 M H z a n d  th e  
tra n s d u c e r  d iam ete rs  w ere 12 a n d  5 m m , 
re sp ec tiv e ly . (These are  sh o rt-fo cu ssed  
tra n sd u c e rs ) . T he sole req u irem en t o f th e  
e x a m in a tio n  is th e  presence of a n  o p en  
a n te r io r  fo n tan e lle  of a t  leas t 1 cm 2 a re a . 
N o s e d a tio n  w as requ ired . A  res tle ss  in f a n t 
could  a lw ay s  be p laca ted  b y  feed ing  d u rin g  
th e  e x a m in a tio n . S a tisfac to ry  te m p e ra tu re  
co n d itio n s  w ere  p rov ided  fo r p re m a tu re  
an d  sm all-fo r-d a tes  in fan ts. A verage  e x a m 
in a t io n  tim e  w as te n  to  fifteen  m in u te s , 
th e  m a x im u m  w as tw e n ty  m in u te s . F o r  
d o c u m e n ta tio n  a  v ideo-recorder o r  p h o to g 
ra p h y  w as  used .

Planes of Section and Normal A nat
omy

Ready given specific planes of 
section should be used to standardize 
documentation and facilitate repeti
tion. We used serial frontal and 
sagittal planes (Figs 1 and 2).

Clinical indications for intracranial 
examination

Premature Babies

Low birth weight premature infants 
require special attention since intra
cranial haemorrhage is more frequent 
among them than in full-term infants.
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F ig  1. A: S ta n d a rd  f ro n ta l p lanes . — Schem e a n d  p ic tu res : a) The f ro n ta l  se c tio n  is th e  
p lan e  of th e  co ronal su tu re  (the  p lan e  of th e  s u tu r a  co ronaria  tow ard  th e  b a se  follow ing 
th e  line o f th e  e x te rn a l a u d ito ry  canal) show ing  n o rm a l la te ra l ven tric les (V) o f  echo-free, 
b u tte rfly -sh a p ed  fo rm ; th e  a n te r io r  lo n g itu d in a l c e reb ra l fissure w ith  th e  echogen ic  d u ra ; 
th e  fa lx  cereb ri (F ); th e  c in g u la te  su lcus (s), th e  th a la m ic  a rea  (T), th e  S ilv ian  fissu re  (FS), 
th e  ex te rn a l capsu le  (ce), an d  th e  te m p o ra l lobe (T L ). R : rig h t side, b) T h e  seco n d  fro n ta l 
p la n e  a im ed  back w ard s an d  dow nw ards from  th e  co ro n ary  su tu re . T he  th i r d  ven tric le  
u su a lly  g ives a  n a rro w  echo-free zone (V3). c) T h e  th i rd  fro n ta l section  w h ere  th e  p lan e  is 
ev en  fu r th e r  back w ard s a n d  dow nw ards, b e h in d  th e  fo ram en  occipitale m a g n u m . I t  show s 
th e  p o ste rio r a reas  of th e  la te ra l v en tric les , th e  tr a n s it io n  of th e  tem p o ra l h o rn s  an d  th e  
cho ro id  p lexus in  hom ogeneous, echogenic sy m m etric  form  (ch), su r ro u n d in g  a  narro w  

echo-free space, i.e. th e  la te ra l ven tric le  (LV)
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F ig  2. B : S ta n d a rd  m ed ian  a n d  p a ra s a g it ta l sections. S chem e an d  p ic tu res: d) T he m ed ian  
s a g i t ta l  sec tion  show s th e  ech o -free  th ird  ven tric le  (V3) w ith  th e  echogenic m assa  in te r 
m e d ia  (m i), above th is  th e  fo ra m e n  of M onro (FM) a n d  th e  connected  Sylvian  a q u e d u c t 
(aS), th e  fo u r th  ven tric le  (V4) a n d  th e  m ixed echogenic  cerebellum  (Cb). F : f ro n ta l, O: 
o c c ip ita l d irec tion , e-e’) I n  th e  p a ra s a g it ta l sec tions th e  p la n e s  a re  sh ifted  on  b o th  sides, 
d isp lay in g  th e  fu ll echo-free a rc  o f th e  la te ra l v en tr ic le , i ts  f ro n ta l (Lv, f) a n d  te m p o ra l 
(L v , t )  p a r ts ,  th e  th a la m ic  a r e a  (T), th e  cau d a te  n u c le u s  (nc), an d  th e  p e riv e n tr ic u la r  
g e rm in a l m a tr ix  w hich is a  co m m o n  site of in t r a c r a n ia l  haem orrhage in  p re te rm  

in fan ts . T he  m o s t echogenic  s tru c tu re  is th e  ch o ro id  p lexus (ch)
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T able  I

C lin ica l In d ica tio n s  for in tra c ra n ia l sonog raphy

I Pre-term , full term  and small-for-dates babies under 1500 g in all cases.
I I  Over 1500 g b ir th  weight

Complications (asphyxia or other) during delivery
Respiratory distress, hypoxia and post-hypoxic conditions, artificial respiration,

CPAP, P E E P  
Any type of bleeding 
Small for-dates 
High-risk neonates
M onosymptomatic or m ultiple developmental anom alies (myelo-meningocele, congenital 

hydrocephalus, etc.)
Macrocephalus (suspect cerebral malformation)
Perinatal infection

I I I  Older infants
Rapidly increasing head circumference 
Inflam m atory conditions of CNS 

Subdural effusion 
Ventriculitis
Parenchym al changes (abscess, cyst or others)

Traumatized or asphyxiated  infant, “battered child” syndrome, follow-up a fter surgery 
(shunt placem ent, etc.)

Suspicion of in tracran ial space occupying process, hypertension (tumour, cyst)
IV  Older children (over tw o years)

Intra-operative m onitoring or guide through a  bone flap  
Shunt placement
Biopsy (through bone flap  or directly)

F i g  3. A th ree  w eeks o ld  p re te rm  in fan t of 2000 g  b ir th w e ig h t h ad  req u ired  C P A P  fo r 
d is tre s s  syndrom e. H e  h a d  in tra c ra n ia l h y p e rten s io n , a n d  th e  lu m b a r p u n c tu re  show ed 
san g u in o len t C SF. R ig h t  p a ra s a g it ta l  section. E n la rg e d  v en tr ic le . In  th e  f ro n ta l  h o rn  of 
th e  la te ra l v en tric le  (L v , f) th e  p lace  of th e  g e rm in a l m a tr ix ,  above th e  c a u d a te  nucleus. 
A n echogenic a re a  re p re se n tin g  subependym al b leed in g  (sb) an d  in  th e  te m p o ra l h o rn  a  
b lood  c lo t a re  v is ib le  (be). S ubependym al a n d  in tra v e n tr ic u la r  h aem o rrh ag e , d ila ted

ven tric les
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F i g  4. 5 d a y  old fu ll te rm  in fa n t a f t e r  com plica ted  de liv e ry  h a d  h ad  v a rio u s neu ro log ica l 
s y m p to m s  su ch  as rep ea ted  ap n o e ic  perio d s, convulsions. H e  req u ired  in tu b a tio n , a r tif ic ia l 
r e s p ir a t io n  a n d  becam e an aem ic , a ) T he f i rs t f ro n ta l  p lan e  show s exp ressed  in t r a  an d  
p e r iv e n tr ic u la r  echogenicity  (h -b lack ) an d  in  th e  te m p o ra l po le  of th e  r ig h t la te ra l  v en tr ic le  
(L v , t )  a  m o d e ra te ly  increasing  e c h o d e n s ity  (hw hite). b) In tra v e n tr ic u la r  h a e m o rrh a g e  on 
r ig h t  s id e . T he  expressed a s y m m e try  of th e  v en tric les  in  th e  th ird  f ro n ta l p la n e  is ev id en t 
fro m  th e  com parison  of th e  ech o -free  le f t v en tric le  (LV -w hite) w ith  th e  echodense  r ig h t 

v e n tr ic le  (LV-black). T he  fu ll a rc  is filled  w ith  b lood  (h) (arrow s). R : r ig h t side

To increase the proportion of success
ful interventions it is necessary to 
conduct regular and broad-scale exam
inations as early as possible. Hae
morrhage is most likely to occur in the 
weight group under 1500 g born before 
the 32nd week of gestation. The 
frequency of intracranial haemorrhage 
in such infants is estimated at 
40 — 45% [8, 10, 11]. In low birth

weight prematures requiring artificial 
respiration the percentage is even 
higher, near 70% (Fig. 3).

In infants with a birthweight under 
1500 g born before the 32nd week of 
gestation, sonographic examination 
should be done within 48 hours after 
birth and should be repeated at 7 to 
10 days, this being the time when 
changes are likely to occur. Most

Acta Paediatrica Hungarica 26, 1985
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haemorrhages occur at this time and 
may or may not progress.

Haemorrhage usually begins with 
subependymal bleeding in the area of 
the periventricular germinal matrix 
and may later break into the ventricles 
(Fig. 4). In survivors, hydrocephalus 
may often develop due to intermenin- 
geal adhesion or to occlusion of the 
aqueduct [1, 10, Ц, 15, 19].

Preliminary detection of intracere
bral haemorrhage including most sub
ependymal and intraventricular hae
morrhages in the neonate should be 
verified by real-time sonography in 
the newborn ward. If a haemorrhage 
is detected, the infant should be 
monitored by sonography daily or ev
ery second day, and it is essential to 
follow it up for at least 12 months, 
in view of the danger of hydrocephalus 
and various necrotic processes caused 
by the bleeding [17].

Term neonates and infants

All neonates should be examined 
following complicated delivery, as
phyxia or hypoxia, or any disorder 
involving resuscitation. Abnormal cra
nial ultrasound findings have been 
reported in infants with severe as
phyxia [2].

Infants with suspected intracranial 
defects equally requires sonographic 
examination. Congenital hydrocepha
lus, intracranial cyst, porencephalis, 
arachnoid cyst, Dandy Walker cyst, 
septum pellucidum cyst, etc., may be 
detected. Sonography may help to 
determine whether or not neurosurgi
cal intervention is possible or neces
sary (Figs 5, 6).

Moderate ventricular dilatation in 
neonates and the dilatation almost 
always observable in premature in
fants as well as an asymmetric 
ventricular system should also be 
monitored. They may indicate idio
pathic changes such as acute transi
tional dilatation, or may show the 
result of an earlier subependymal 
bleeding (Fig. 7).

Subdural effusion is a special type 
of infantile intracranial disorder. It is 
often a complication of meningoen
cephalitis or subdural haemorrhage, 
and may also be a concomitant of 
hydrocephalus. Since the subdural 
effusion usually takes a mantle-like 
form, its ultrasound diagnosis is 
reliable only if there is a large amount 
of fluid (Fig. 8).

Neonates with meningomyelocele

Only 29% of such patients show 
clinical symptoms of hydrocephalus 
while 97% actually have ventricular 
dilatation, smaller or larger in size.

It is necessary to clarify the neuro
logical status of the patient as well 
as to determine the initial size of the 
ventricle prior to reconstruction sur
gery. In the postoperative period, 
sonography repeated every two weeks 
is in most cases sufficient to monitor 
even a rapid progression of the hydro
cephalus but in some cases progression 
is extremely rapid and the examina
tion must be repeated weekly. In these 
cases shunt surgery should be consid
ered. If progression is not rapid, 
then monthly controls are sufficient 
to determine whether surgery is 
indicated, as in some cases a balance

Acta Paediatrica Hungarica 2G, 1985
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F m  5. A rach n o id  cyst (Cys) w ith  hydrocephalus. F o u r  m o n th s  old in fan t w ith  m u ltip le  
d e fec ts  (c le ft lip , pa la to sch is is , in te rn a l hyd rocepha lu s). O n th e  coronal sec tion  en larged  
f ro n ta l  (L v , f) and  te m p o ra l (L v , t)  ho rns, m o d e ra te ly  echo-free  th ird  ven tric le  (V3) w ith  

s e p a ra te  anechoic lesion  p ressing  th e  th ird  v en tr ic le  to  close th e  CSF passage

F i g  6. T h ree  and  h a lf  m o n th  o ld  bo y  w ith  neuro log ica l sy m p to m s i.e . positive tra n s il lu m i
n a tio n  o n  r ig h t side an d  h y p e rte n s iv e  m acrocepha lu s . C ystic  po rencepha ly  co m p lica ted  
w ith  in te rn a l  h y d ro cep h a lu s , a , b) T he f i rs t an d  th i rd  f ro n ta l  p lanes show e a  m o d e ra te ly  
d ila te d  v e n tr ic u la r  sy s te m  w ith  asym m etric  c y s t (Cy) o n  r ig h t side an d  o th e r  cy stic  
echo -free  sp o ts  on le f t side (*) o n  th e  th ird  sec tion . F ro n ta l  (L , v , f) and  te m p o ra l (L v , t)

h o rn s  o f th e  la te ra l v en tr ic le s  (LV)
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F i g  7. S ubependym al h aem o rrh ag e  an d  posth aem o rrh ag ic  h y d ro cep h a lu s . Second  fron tal, 
p lane  of p re te rm  b a b y  w ith  2100 g b ir th  w eight, o rgan ic  h e a r t  defec t. A fte r  h e a r t  surgery  
v e n tr ic u la r  h aem o rrh ag e  an d  p o sth aem o rrh ag ic  h y d ro cep h a lu s developed . S ubependym al 
b leed ing  (sb) w ith  a rrow s in  th e  ty p ic a l a rea . L a te ra l ven tric le  (LY), th i rd  v en tr ic le  (V3)

develops between fluid formation and 
absorption (Fig. 9).

All infants suspect of primary 
or secondary hydrocephalus should be 
screened since dilated cerebral ventri
cles due to delayed CSF outflow, 
prolonged elevated intracranial pres
sure, compression of the brain mantle, 
ischaemia and thinning precede the 
rapid growth of head circumference 
which earlier was the main sign of 
hydrocephalus (Fig. 10/a.) Early de
tection of the impending ventricular 
dilatation may help the surgeon to 
choose the time suitable for shunt 
surgery.

The degree of ventricular dilatation 
can also be monitored by sonography. 
Two weeks are sufficient to show 
even a moderate dilatation of the 
ventricles (Fig. 10/b). In cases of 
progressive hydrocephalus a ventri
culo-atrial or ventriculo-peritoneal 
shunt should be implanted (Fig. 10/c). 
Then the ventricular dilatation de

clines during 18 to 36 days while the 
head circumference remains un
changed, due to expansion of the 
brain tissue (Fig. 10/d).

Sonography during the postopera
tive phase helps the detection of 
favourable changes in ventricle size 
and the recognition of eventual prob
lems with the implanted shunt. Com
plete obstruction of the shunt produces 
symptoms of increased intracranial 
pressure, but diagnosis of a partial 
obstruction in the shunt system is 
more complicated. This is one of the 
reasons why long-term follow-up is 
required.

In cases of bacterial or viral CNS 
infections (meningitis, meningoen
cephalitis) ultrasound detection is 
possible if intermeningeal adhesion, 
secondary hydrocephalus or parenchy
mal change (cystic disorders or ab
scess) are present. Ultrasound results 
are somewhat better in the detection 
of moderate hydrocephalus and post-

Acta Paediatrica Hungarica 26, 1985
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F i g  8. L a rg e  subdura l e ffu sion  o n  r ig h t  side w ith  d is lo ca ted , en la rg ed  ven tric les  in  seven- 
m o n th -o ld  boy  a fte r re c o n s tru c tio n  su rg ery  because of m y e lo d y sp lasia , a , b) S ligh t v e n 
t r ic u l a r  d ila ta tio n  and  ex p re ssed  asy m m etric  su b d u ra l e ffu sio n  (se) on r ig h t side (R ) on  th e  
f r o n ta l  sec tio n  (a) and  th e  r ig h t  p a ra s a g it ta l  section (b) a b o v e  th e  b ra in  m an tle  (br) as an  
ech o -free  space. F ro n ta l h o rn  o f th e  la te ra l ventricle (L v , f) a n d  te m p o ra lh o m  of th e  la te ra l 
v e n tr ic le  (L v, t) w ith  b ra in  m a n t le  o n  rig h t side a b o u t 2 cm  w ide. T he su b d u ra l flu id  h as

d is lo c a te d  th e  b ra in  to  th e  le f t side

operative ventriculitis. In some cases 
a change in echodensity indicates the 
subependymal reaction (Fig. 11).

Primary brain tumours are a rarity 
in infants. It is possible to detect 
them with ultrasound if there is a 
change in the normal echogenity of the 
brain tissue (an increase caused pos
sibly by calcium deposition or a de
crease due to cavity formation, etc.).

Emergency ultrasound examina
tion should be considered in every case 
when there is a sudden deterioration 
in the neurological status of the infant, 
or convulsions or repeated apnoeic 
episodes occur, since ultrasound-guid
ed ventricular punction or drainage 
may be necessary. Antibiotic treat
ment administered directly into the 
ventricle under ultrasound guidance

Acta Paediatrica Hungarica 26, 1985
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F ig 9. Progressive  h y d ro cep h a lu s . 19 days old bo y  a f te r  reco n s tru c tio n  su rg ery  fo r lu m b o 
sacra l m yelodysp lasia , a) T h e  second fro n ta l sec tion  show s s lig h t v e n tr ic u la r  d ila ta tio n . 
F ro n ta l h o rn  of la te ra l  v en tr ic le  (Lv, f) and  te m p o ra l h o rn  n e a r  n o rm al in  size (L v , t) . 
F a lx  cereb ri (fc) an d  th a la m ic  a re a  (T). b) Sam e sec tio n  tw o  w eeks la te r , m o d e ra te  h y d ro 
cephalus. c: b ra in  m a n tle , c) fo u r w eeks la te r, a t  tw o  m o n th s  of age .T he  sam e section  show s 
progression  of h y d ro cep h a lu s . S u b d u ra l effusion (s) is  seen  as  a n  echo-free a re a  on  th e

r ig h t side (R ). V 3: th i rd  v en tr ic le
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F ig 10. H y d ro cep h a lu s regression  a f te r  sh u n t su rgery . T hree  m o n th s  old in fa n t w ith  m acrocephalus and  m o d era te  v e n tr ic u la r  d ila ta tio n .
a) I n  th e  second fro n ta l p lane , d ila ted  f ro n ta l (Lv, f) an d  tem p o ra l (L v, t)  h o rn s  of th e  la te ra l ven tric les  and  th e  th ird  ven tric le  (V3).
b) T he sam e sec tion  tw o  w eeks la te r . L arge  v en tr ic u la r  d ila ta tio n . A fte r p rogression  of h y d rocepha lu s sh u n t su rg e ry  w as perfo rm ed .
c) T h ree  w eeks a f te r  im p la n ta tio n  of the, v en tr icu lo -a tr ia l sh u n t. T he sh u n t tu b e  is v isib le as a  double-w alled  echodense line  (sh) 
in  th e  r ig h t p a ra s a g it ta l sec tion . L a te ra l ven tric le  (LV). d) Six w eeks follow ing sh u n t su rgery . T he in tra v e n tr ic u la r  p ressu re  h as

decreased . T he co ronal section  show s n e a r n o rm al la te ra l ven tric les (LV) an d  th e  b ra in  m an tle  h a s  expanded
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F i g  1 1 . V en tricu litis  a n d  in te rn a l h y d rocepha lu s in  one  m o n th  old in fa n t w ith  m y e lo d y s
p las ia . a , b) D iffuse low  echogen ic ity  in b o th  la te ra l v en tric le s . On th e  e p en d y m a l su rface  
o f th e  left v en tr ic le  a  fib rin  clot is seen in  b o th  th e  co rona l an d  p a ra s a g it ta l sec tio n s. 

E p en d y m al-su b ep en d y m al f ib r in  re ac tio n  (sr)

Acta Paediatrica Hungarica 26, 1986
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F i g  12. L a rg e  in te rn a l h y d ro c e p h a lu s  in  tw o  y e a rs  o ld  boy  w ith  m acro cep h a lu s w ith  
c o n se q u e n tia l occlusion of a q u e d u c t , a, b) T he f ro n ta l  f i rs t  an d  th ird  sec tio n s ( la te ra l 
v e n tr ic le )  (LV), C: b ra in  m a n tle , c) C om parison  w ith  CT show s excellen t ag reem en t.

R : r ig h t d irec tio n

is also possible if the ventricles are 
near-normal in size [14].

Sonography is the most harmless 
method for examining the intracranial 
space of an infant suspected of having 
hydrocephalus (Fig. 12).

Often one single examination at the 
outpatient clinic will allow to arrive 
at a final negative diagnosis and thus 
to save the costs of hospital admission.
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