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External hydrocephalus

The term “External Hydrocephalus” has also been used to describe the presence of extra ventricular
cerebrospinal fluid (CSF) collections accompanied by hydrocephalus, particularly in cases of adults
suffering from aneurysmal subarachnoid hemorrhage and severe head injuries. Several other terms
have been used to describe this entity which has lead to confusion about this disease 1)

Key concepts

● enlarged subarachnoid spaces over the frontal poles in the first year of life

● ventricles are normal or minimally enlarged

● may be distinguished from subdural hematoma by the “cortical vein sign”

● usually resolves spontaneously by 2 years of age

Enlarged subarachnoid space (usually over the cortical sulci of the frontal poles) seen in infancy (pri-
marily in the first year of life), usually accompanied by abnormally increasing head circumference
with normal or mildly dilated ventricles. There are often enlarged basal cisterns and widening of the
anterior interhemispheric fissure. No other symptoms or signs should be present (although there may
be slight delay only in motor milestones due to the large head). Etiology is unclear, but a defect in
CSF resorption is postulated. External hydrocephalus (EH) may be a variant of communicating
hydrocephalus. No predisposing factor may be found in some cases, although EH may be associated
with some craniosynostoses (especially plagiocephaly), or it may follow intraventricular hemorrhage
or superior vena cava obstruction.

External hydrocephalus (EH) is a rapid increase in head circumference, combined with enlarged
subarachnoid spaces especially overlying the frontal lobes and normal or only moderately enlarged
ventricles 2) 3) 4) 5) 6) 7).

Many other terms have been used for the same or similar conditions, for instance, “subdural
hygroma” , “subdural effusion”, “benign subdural collections”, “extraventricular obstructive
hydrocephalus”, “idiopathic/benign hydrocephalus”, “primitive megalencephaly”, “enlargement of the
subarachnoid spaces”, or even “chronic subdural hematoma” 8)

The anatomical substrate, whether this is subdural fluid or CSF in the subarachnoid space, has been
subject to disagreement

Etiology

External hydrocephalus etiology.
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Diagnosis

Posterior mild ventricular dilatation and prominent subarachnoid spaces in a posterior distribution can
be considered an early stage of benign external hydrocephalus that is nicely illustrated by MRI 9).

CT and MRI can provide a highly accurate diagnosis in these patients, allowing a preliminary
assessment of the prognosis, particularly regarding the enlarged subarachnoid space limits and the
“cortical vein” sign which can predict a further complication. These results are obtained with the
same examination performed in a standard CT or MRI study of the brain and no injection of contrast
medium is needed 10).

Ultrasound

Trounce et al., describe five infants with the appearance of external hydrocephalus diagnosed by real-
time cranial ultrasound. The indication for scanning in all cases was a head circumference crossing
the 90th centile. The interhemispheric fissure is widened with the falx usually visible and the cortical
surface can be seen beneath the anterior fontanelle. There is minimal, if any, ventricular dilatation
and none of the children went on to develop internal hydrocephalus. Two children had minor motor
problems but there were no other neurodevelopmental sequelae 11).

Differential Diagnosis

EH is probably distinct from benign subdural collections (or extra-axial fluid) of infancy.

★ EH must be distinguished from symptomatic chronic extra-axial fluid collections (or chronic
subdural hematoma), which may be accompanied by seizures, vomiting, headache… and maybe the
result of child abuse. With EH, MRI or CT may demonstrate cortical veins extending from the surface
of the brain to the inner table of the skull coursing through the fluid collection (“cortical vein sign”),
whereas the collections in subdural hematomas compress the subarachnoid space, which apposes the
veins to the surface to the brain.

Treatment

External hydrocephalus treatment.

Outcome

It occurs mainly during infancy, and the subarachnoid space enlargement gradually decreases and
disappears over the next years 12) 13) 14)

In sixteen patients with this condition, 7 of which had a family history of megalo-encephaly and 4 had
delayed motor development, although it was transient in 3 of the cases. The cranial circumference
was normal at about 18 months of age, but 4 patients had megalo-encephaly after 3 years of age. The
radiological images were normal in all cases between 24 and 48 months of age without treatment 15).
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Idiopathic external hydrocephalus is a relatively benign, self-limited condition that resolves without
treatment and is closely related to benign familial macrocephaly 16).

In 99 patients, 5-12 years old (55% males). Twenty were born prematurely, 12 with <33 weeks
gestation. Children presented at an average age of 9 ± 4.8 months (mean ± SD). The presenting
complaint was macrocephaly in 65 cases. Other presenting findings were positional head shape
deformity and torticollis; 10% had a family history of macrocephaly. Developmental delay was present
in 21% of patients (4% verbal, 20% gross motor, 4% fine motor delay). Four patients had small
subdural hematomas, none with suspicion of a non-accidental trauma. During clinical reassessment
over a mean follow-up of 13 months, the average head percentile was stable and none of the patients
developed new subdural hematomas. Gross motor delay resolved in 15/20 and fine motor delay in 4/4
patients. Verbal delay resolved in 2/4 patients, but interestingly, was newly detected in 6 other
children. None of the patients required cerebrospinal fluid shunting. The response rate to the HOQ
was 25% (median age 7 years, 74% females). The average overall HOQ score was 0.75 ± 0.24 versus
0.68 ± 0.19 for a previously published cohort of shunted hydrocephalic children.

In this series generally saw resolution of presenting motor developmental delays; however, new
verbal delays were detected in a non-trivial number of patients. Quality of life measurements suggest
some reduction in health status, but less so than is seen with shunted hydrocephalus 17).
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