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abstract

INTRODUCTION: Supratentorial cortical mantle growth after shunt surgery in infants with posthemorrhagic
hydrocephalus is common. However, cerebellar growth and Chiari are rare. PATIENT DESCRIPTION: We describe a
term newborn with an intraventricular hemorrhage and posthemorrhagic hydrocephalus who underwent
endoscopic third ventriculostomy followed by shunt placement at age 4 months. RESULTS: After shunt place-
ment, her head circumference growth rate rapidly decreased from the ninety-seventh percentile to the third
percentile. Six months after a shunt placement, cerebellar disproportional growth was noticed. Five years after
surgery, her cerebellar volume had increased by 300% whereas the cerebral hemispheres volume by 150%, and
Chiari 1 appeared. She manifested early hemiparetic cerebral palsy, but, did not develop clinical evidence of
increased intracranial pressure or brainstem abnormalities. CONCLUSION: This term newborn exhibited apparent
cerebellar “growth” and posterior fossa crowding after shunt surgery for posthemorrhagic hydrocephalus. Our
patient’s findings may have resulted from shunt-related alterations in pressure dynamics, leading to decreased
head growth rate with a relatively smaller posterior fossa, in face of a normal brain growth. The timing of
intraventricular hemorrhage at term, beyond the vulnerable period of cerebellar development, may have been
a contributing factor to the craniocerebellar disproportion and posterior fossa crowding cerebellar develop-
ment may have been relatively spared and was a contributing factor to the craniocerebellar disproportion and
posterior fossa crowding.
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Introduction

Intraventricular hemorrhage (IVH) in term neonates is
rare and occurs in significantly lower rates than in preterm
neonates.1 IVH at term commonly originates from the

choroid plexus or the thalamus and less often from the
germinal matrix, caudate, cerebral parenchyma, or from
ruptured vascular lesions or tumors.2 Management of
posthemorrhagic hydrocephalus is considered similar in the
term and preterm infant.2

Prior studies reported cortical mantle thickening,
coupled with ventricular size reduction after shunt treat-
ment for posthemorrhagic hydrocephalus.3,4 Persistence of
a dilated fourth ventricle after shunt treatment for hydro-
cephalus has been described too.5

We report a case of a term neonatewith grade III IVH and
posthemorrhagic hydrocephalus who displayed remarkable
disproportional cerebellar “growth” and posterior fossa
crowding after the shunt insertion.

This study was not supported by any funding, and the authors have nothing to
disclose.
Article History:
Received August 18, 2014; Accepted in final form October 4, 2014
* Communications should be addressed to: Dr. Roth; Department of

Pediatric Neurosurgery; Dana Children’s Hospital; Tel-Aviv Medical
Center; 6 Weizman Street; Tel Aviv 64239, Israel.

E-mail address: jonaroth@gmail.com

Contents lists available at ScienceDirect

Pediatric Neurology

journal homepage: www.elsevier .com/locate/pnu

0887-8994/$ - see front matter � 2015 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.pediatrneurol.2014.10.003

Pediatric Neurology 52 (2015) 222e225

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:jonaroth@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pediatrneurol.2014.10.003&domain=pdf
www.sciencedirect.com/science/journal/08878994
http://www.elsevier.com/locate/pnu
http://dx.doi.org/10.1016/j.pediatrneurol.2014.10.003
http://dx.doi.org/10.1016/j.pediatrneurol.2014.10.003
http://dx.doi.org/10.1016/j.pediatrneurol.2014.10.003


Patient Description

This baby girl was born after intrauterine growth retardation at
38.5 weeks of gestation weighing 2020 g. The mother’s pregnancy was
complicatedwith late gestational diabetes and systemic hypertension. At
5 days of age, the infant developed fever. A lumbar puncture was bloody,
and cultures were negative.

At 11 days of age, an increase in head circumference prompted
a cerebral ultrasound which showed grade III IVH, and at 16 days, ven-
tricles were observed to be dilated. A magnetic resonance imaging (MRI)
examination at 7 weeks revealed ventricular dilation with aqueductal
flow void, an infracerebellar cyst, right parieto-occipital residual IVH,
and right-sided colpocephaly (Figure, A).

Clinical and radiological follow-up prompted an endoscopic third
ventriculostomy at age 13 weeks, because of exacerbation of
hydrocephalus and rapid increase in head circumference. The ven-
triculostomy ultimately failed, and a ventriculoperitoneal shunt was
placed 19 days later. Both surgeries were uneventful.

Six months after surgery, an MRI revealed moderate lateral and third
ventricular size reduction; however, the fourth ventricle was signifi-
cantly smaller, the infracerebellar cyst disappeared, and the cerebellum
occupied nearly the entire posterior fossa including a small Chiari
(Figure, B). Five years after surgery, MRI revealed slit ventricles with
crowding of the posterior fossa and Chiari I (Figure, C).

Volume analysis, applying a semiautomatic process, was performed
using Brainlab neuronavigation software (Brainlab, Feldkirchen,

FIGURE.
(A) Magnetic resonance imaging (MRI) at age 7 weeks. (B) MRI at 8 months of age (6 months after placement of a ventriculoperitoneal shunt). The posterior
fossa (and foramenmagnum) is clearly more crowded compared with (A). (C) MRI at 5.5 years of age. The supratentorial ventricles have collapsed, and there
is a crowded posterior fossa with a Chiari.
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