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Hyponatraemia caused by repeated cerebrospinal fluid drainage in post
haemorrhagic hydrocephalus

P MACMAHON AND R W I COOKE

Regional Neonatal Intensive Care Unit, Department of Child Health, Liverpool Maternity Hospital

SUMMARY Three hyponatraemic infants had post-
haemorrhagic hydrocephalus which was treated by
repeated drainage of cerebrospinal fluid. Each
required oral sodium supplements. The concentra-
tion of sodium in the cerebrospinal fluid was such
that as much as 3 mmol of sodium could have been
removed with each ventricular tap. Serum sodium
concentrations should be monitored closely in any
infant requiring regular drainage of cerebrospinal
fluid.

Periventricular haemorrhage is common in infants of
very low birthweight.1 Hydrocephalus is a serious
complication in many survivors.2 It is now possible
to diagnose both these conditions early by the use of
real-time ultrasound scanning via the anterior
fontanelle.3 We report 3 patients whose post-
haemorrhagic hydrocephalus was treated initially by
repeated drainage of cerebrospinal fluid. Each
developed hyponatraemia which was treated with
oral sodium supplements.

Patients

Case 1. A boy weighing 1.25 kg was delivered at 28
weeks' gestation. He developed severe hyaline
membrane disease and ventilatory support was
required for the first 8 days of life. During this time
the use of real-time ultrasound scanning enabled
bilateral intraventricular haemorrhages to be de-
tected. Progressive communicating hydrocephalus
developed and after a total of 10 therapeutic lumbar
punctures had been performed a ventriculoperitoneal
shunt was inserted on day 37.
Between days 19 and 29, nine therapeutic lumbar

punctures were performed (mean volume 22 ml).
During the same period the serum sodium concentra-
tion declined from 133 to 122 mmol/l. Throughout
this time the patient was fully enterally fed on
expressed breast milk. There was no gastrointestinal

upset and no diuretics were administered. During
the next 4 days 3 - 5 mmol/kg a day of supplementary
oral sodium were given and the serum sodium
concentration rose to 140 mmol/l.
Case 2. A boy weighing 1 * 070 kg was delivered at 27
weeks' gestation. He developed signs of persistent
fetal circulation and required ventilation for the
first 3 days of life. Bilateral intraventricular haemor-
rhages were detected using real-time ultrasound
scanning. Progressive non-communicating hydro-
cephalus developed and after a total of 16 therapeutic
ventricular taps a ventriculoperitoneal shunt was
inserted on day 36.

Before his first ventricular tap the patient was on
full intravenous feeding. His serum sodium concen-
tration was normal on a sodium intake of 4 mmol/kg
a day. Four ventricular taps were performed during
the next 5 days (mean volume 15.5 ml). His serum
sodium concentration fell to 120 mmol/l, despite
increasing his sodium intake to 8 mmol/kg a day.
During the next 5 days daily ventricular taps (mean
volume 18 ml) continued and the patient was fully
enterally fed on expressed breast milk, with the
addition of 23 mmol/kg a day of oral sodium
supplements. The serum sodium concentration
rose to 153 mmol/l. Sodium supplements were
therefore stopped. Daily ventricular taps continued
and 4 days later the serum sodium value had fallen
progressively to 126 mmol/l. Throughout this time
there was no gastrointestinal upset and the patient
was not on diuretics.
Case 3. A boy weighing 1.48 kg was delivered at 30
weeks' gestation. Severe hyaline membrane disease
developed and ventilatory support was required for
the first 8 days of life. A unilateral intraventricular
haemorrhage was detected using real-time ultra-
sound scanning. Progressive communicating hydro-
cephalus developed which was initially treated by
lumbar puncture and later by the insertion of a
ventriculoperitoneal shunt.
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While being treated by lumbar puncture the patient
was enterally fed and suffered no gastrointestinal up-
set. After 7 taps (mean volume 19 ml) the serum
sodium concentration fell from 131 to 114 mmol/l.
Oral sodium supplements of 7 5 mmol/kg a day
were given and the serum sodium level rose gradually
to 130 mmol/l over 7 days. Sodium supplements
were continued until regular drainage of the cere-
brospinal fluid was no longer required.

Discussion

Hydrocephalus can cause cerebral damage, either by
direct compression4 or by vascular compromise.5
Attempts have therefore been made to arrest the
progress of ventricular dilation by repeat cerebro-
spinal drainage.6 No adverse effects on serial
electrolyte concentrations were found in this series.
However, cerebrospinal fluid contains an appreciable
concentration of sodium. In Case 2 we measured the
sodium concentration on 8 occasions. The levels
ranged from 96 to 149 mmol/l. A typical ventricular
tap of 20 ml in a 1 kg infant may therefore contain
as much as 3 mmol of sodium. This is nearly equal
to the total daily requirements.
Serum electrolyte concentrations are not routinely

performed in fully enterally fed infants. The symp-
toms of hyponatraemia are non-specific and may be

attributed to underlying hydrocephalus. We recom-
mend that the serum sodium concentration is regu-
larly measured in all infants who require frequent
drainage of the cerebrospinal fluid.
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