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T he  d ev e lo p m en t o f h y d rocepha lic  ch ild ren  w ho h ad  b een  sub jected  
to  a tr ia l  s h u n t o p e ra tio n  in  in fancy , h as  been  s tu d ied  a t  th e  age o f 3 
years . P sycho log ica l in v es tig a tio n  w as carried  o u t in  24 o f  th e  27 surv iv ing  
cases. M en ta l d ev e lo p m en t w as n o rm al in  14 ch ild ren , w hile 10 d isplayed 
m e n ta l re ta rd a t io n , o f  w hom  8 a re  s till su ited  fo r schooling . T he grave 
aetio logic fa c to rs  a re  considered  p rim a rily  responsib le  fo r re ta rd a tio n . The 
fu n c tio n a l d ev e lo p m en t ach ievab le  b y  successful su rg ica l t r e a tm e n t is d is­
cussed.

Treatment of the hypertensive pro­
gressive form of infantile hydrocepha­
lus by ventriculo-atrial shunt has en­
sured favourable results as to survival. 
This has made possible to follow-up 
the patients’ somatic and psychic de­
velopment [8]. A study has therefore 
been devoted to this question and to 
the problem whether this kind of 
shunt meant some advantage over 
the former ones and as compared to 
a group of stationary hydrocephalics. 
While survival after atrial shunting 
is estimated at 70% [7, 10], data con­
cerning the rate of spontaneous com­
pensation are divergent and those 
concerning psychic development of 
operated and non-operated groups are 
difficult to compare. The rate of survi­
val of non-operated patients amounts 
to 22% [1], according to other
authors, to 33% [3]. Laurence [4] 
reported on spontaneous compensa­
tion in 46% and emphasized that

death of the rest had been caused by 
progression of hydrocephalic hyper­
tension. Of 79 newborns with con­
genital hydrocephalus observed by 
Mealey et al. [6] 27 cases have not 
been operated upon; of these only 
two survived. On the other hand 34 
patients in whom atrial shunt had 
been performed were alive 7 years 
later; of these 5 were of normal intel­
ligence and 5 others could also be 
schooled. In the patients displaying 
spontaneous compensation, the IQ 
amounted to 1—0.85 in 41% [4] and 
in another material in 50% of the 
cases [2]. In a hypertensive, progres­
sive group of patients subjected to 
operation, Hemmer and D ill [3] 5 to 
10 years later found an IQ of 90—110 
in 42% and one of 70 — 90 in 35% and, 
ina similar material, U nger et al. [9] 
found a normal IQ in 60%. Lorber [5] 
distinguishes a separate group of 
hydrocephalics with spina bifida; here
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spontaneous compensation is more 
frequent and psychic retardation is 
less frequent than in hydrocephalics 
with myelocele who had been operated 
upon. On the other hand, from among 
28 infants with hydrocephalus with­
out spina bifida, whose pallium was 
less than 10 mm, 22 recovered, and at 
the age of 7 to 11 years, the IQ of 3 
patients amounted to 120 —129, it 
was near the average level in 11, 
subnormal in 4, and only four were 
retarded.

Comparison of psychic capacities in 
the different groups is difficult and 
serves no purpose since it is obvious 
that the material falls into two differ­
ent groups. To the number of cases 
wdth spontaneous compensation, i.e. 
the infants with mild hydrocephalus 
developing satisfactorily, we must add 
those who could be kept alive by sur­
gery and who subsequently displayed 
a satisfactory development of their 
capacities.

M a t e r i a l

D u rin g  th e  6-year p e rio d  1967 to  1973, 
173 p a t ie n ts  were tre a te d  w ith  a t r ia l  sh u n t. 
O f th e s e , 43 cases h a v e  b een  an a ly zed  
in  d e ta i l .  A ll these p a tie n ts  w e re  a b o u t 3 
y e a rs  o f  age. This seem ed im p o r ta n t  as 
th e  a im  w as to  form  an  o p in io n  o f  th e ir  
p sy c h ic  developm ent in  th e  f i r s t  p lace , 
a n d  3 y e a rs  seem ed th e  e a rl ie s t age  s u i t­
ab le .

M o r t a l it y  a n d  Su r v i v a l

The most frequent pathogen was 
S ta p h y lo c o c c u s  a u r e u s . The infection 
ran an acute course in 6 cases, lasted 
6 to 12 weeks in 3 patients, and was 
chronic in one. Although meningitis

Number of patients operated upon 43

A live 27
D ead 16

C a u se  o f  d e a th

S e p tic  c o m p lic a tio n , s e p tic a e m ia 10
C e re b ro sp in a l h a e m o r rh a g e 2

I n te r c u r r e n t  d ise ase 1
L oca l c o m p lic a tio n , f is tu la 1
U n k n o w n 2

prior to surgery might have played 
a role in the development of hydro­
cephalus, several such cases have been 
operated upon without subsequent 
complication. Necropsy revealed in 
5 cases beside inflammatory phenom­
ena an agenesis of the corpus callo­
sum, synventriculia in several cases 
of ventricular dilatation associated in 
one infant with microgyria, stenosis 
of the aqueduct and syringomye­
lia, and in another one with agenesis 
of 3 lobes and porencephalia. Thus, 
in part of the dead such changes 
would probably have limited the 
prognosis had they survived.

P s y c h o l o g ic a l  I n v e s t ig a t io n s

Of the 27 survivors, 24 patients 
were investigated psychologically. 
Their mean age was 39.2 months. 
The results were as follows.

(i) D e v e lo p m e n t

Sitting: the babies sat up alone at
9.5 months. Standing: standing with­
out support occurred at 12 months. 
Motor: walking independently at 24 
months. Speech: prattling at 7 months,

Acta Paedialrica Academiae Scientiarurn Hungaricae 15, 1974



E. Paraicz et al.: Operated Hydrocephalus 207

use of monosyllabic words at 11 
months, put words together at 18 
months, creation of contact, communi­
cating thoughts, at 26 months.

Several children displayed articula­
tion defects dyslalic in character.

Training: scattering in this respect 
was wide. The average was trained 
by the second half of the third year, 
hut several children failed com­
pletely.

Dressing: 11 children could not 
dress by themselves, 9 could do so 
with help, and only 3 independently.

Eating: One child failed to learn to 
eat without assistance, 3 eat inde­
pendently, 30 children eat solid food 
and use cutlery.

Lateral dominance: for determina­
tion of the dominating side, the child 
was made to draw, etc., by looking 
through a hole made in a sheet of 
paper. On this basis, 14 children were 
right-handed, 6 left-handed and 3 
displayed bilaterality.

Drawing: the children had to draw 
simple forms after a draft (circle, 
cube, triangle, line). The result wTas 
utilized partly for completing the 
results of the intelligence-test, partly 
to determine dominance. No specific 
drawing-mark characteristic of hydro­
cephalus has been found.

Motor functions: the children were 
examined in different positions, and 
during eating and play, they were 
made to clasp hands and play ball, 
to perform complex tasks (opening of 
door, etc.). Opinion of parents and of 
kindergarten nurses was also taken 
into consideration. On this basis, 7 
patients were lagging behind the

expected level. Besides, a certain 
slowness of movements and uncertain 
aiming seemed characteristic of hyd­
rocephalic children.

(ii) Intelligence-test
In Brunet—Lezin’s test, among 24 

children the intelligence of 14 corre­
sponded to their age and produc­
tion was complying with the require­
ments. Their conduct of life seemed 
to be ensured, they may learn suc­
cessfully and adapt themselves soci­
ally. Eight children were mentally 
retarded; the degree of retardation 
was y 2 year in 1 case, 1 year in 5 
cases, and 2 in 2 cases. Thuse, 7 
children will have to be educated in 
auxiliary school. The remaining 2 
children were oligophrenic.

(iii) Environment
The hydrocephalic children were 

unstable, oversensitive, became sud­
denly active and even impulsive, could 
be calmed down with difficulty. In 
contrast, some were completely pas­
sive. The said features were charac­
teristic of both the mentally intact 
and the retarded patients.

A e t io l o g ic a l  a n d  C l i n i c a l  D a t a

Aetiologic factors, i.e. those influ­
encing later functions, have been 
considered separately in the retard­
ed and non-retarded groups.

The experience that in hydrocepha- 
ics with spina bifida, mental devel­
opment is more often normal than 
in the case of other forms, agrees with 
data in the literature. In small pre-
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N o t r e ta rd e d :  14

Spina b ifida (operated on first day
o f life) 3

A queduct occlusion 1
P u ru len t meningitis, occlusion 1
B irtli in  asphyxia 2
L a te  surgery  1

matures with a well-functioning shunt, 
mental retardation is more frequent. 
The fact that after late operation 
more infants will be retarded shows 
that good mental development is best 
ensured by early surgery.

Except in the prematures, body 
weight and height complied with the 
mean corresponding to age.

Mean head circumference was 51.3 
cm, i.e. 1 to 1.5 cm more than the 
mean for the age.

The gravest clinical symptoms have 
been observed in the two idiots; 
besides, both were amaurotic. One 
of them was born at 7 months with 
1700 g. The mother had stayed in 
infected surroundings in the 4th month 
of pregnancy. At preoperative transil­
lumination, the infant’s whole skull 
was transparent and the fontanel mea­
sured 8 cm in diameter. The other 
patient was born after a toxaemic 
pregnancy at 8 months, and was 
treated for subarachnoideal haemor­
rhage for 2 weeks; when the fontanel 
was tense, the newborn vomited and 
had sensorial disturbances.

N e u r o lo g i c a l  s y m p to m s .  Five patients 
suffered from abducens paresis. Its

Retarded: 10

Spina b ifida 1

A queduct occlusion 1
V entriculitis, occlusion 1
B irth  in asphyxia 1
L ate  surgery  3

Toxaemic pregnancy and neonatal su b ­
arachnoideal haemorrhage 1

Preterm  b ir th  (1200 and 1900 g) 2
Post-term  delivery 1

occurrence was independent of psychic 
development and also of the earlier 
presence and duration of raised intra­
cranial pressure. However, when the 
shunt had occluded and reoperation 
was carried out late, lasting abducens 
palsy occurred. One of the myelodys- 
plasic patients had a slight spastic 
palsy, two were incontinent.

D is c u s s io n

A minor part of the patients with 
hydrocephalus is capable of sponta­
neous correction. This milder form 
of the disease, recovering essentially 
without treatment, occurs especially 
with myelodysplasic hydrocephalus. 
In this form of the disease treated 
without surgery, favourable psychic 
results are frequent, although at most 
in half of the cases.

Infants with the more severe hyper­
tensive, progressive form of the disease 
who are the majority and have died 
formerly, can now be saved by atrial 
shunt in about 70%. As to their 
mental development, the reports are 
striking in that good mental develop­
ment in this group of patients sur-
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passes 50%, and amounted in our 
mi iterial to 70%.

The question arises how to inter­
pret the better late functional result 
in the more severe form of the disease ? 
The obvious explanation is that in 
cases with spontaneous compensation 
the hypertensive condition had to be 
endured longer than in the operated 
ones. This too speaks for an early 
intervention. The principle cannot, 
however, be followed in every instance. 
For example, due to the increased 
danger of septic complications, sur­
gery has to be postponed after a 
meningo-encephalitis. On the other 
hand, if a spina bifida is associated 
with hypertensive hydrocephalus, we 
have to ascertain whether the case 
will not compensate spontaneously 
when the results are better than in 
operated patients. Still, surgery carried 
out at an early date remains the way 
to achieve the best functional results.

From the point of view of late 
functions, preoperative events, the 
aetiologic factors of hydrocephalus in 
which several grave organic diseases 
have a role, are essentially of the 
greatest importance. The problems 
connected with surgery play a role 
mainly in survival. Since the early 
solution of occluded shunts may pre­
vent neurological damage, for instance

abducens paresis, it is assumed to 
have a similar role in mental devel­
opment.
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