Vol. 29, No. 2

PEDIATRIC NEUROLOGY BRIEFS

February 2015

NEONATAL DISORDERS

Outcome of Cerebellar Injury with Intraventricular Hemorrhage

Charu Venkatesan MD, PhD'*

'Division of Neurology, Department of Pediatrics, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH
*Correspondence: Dr. Charu Venkatesan, E-mail: Charulata.Venkatesan@cchmec.org

Related Article: Kitai Y, Hirai S, Ohmura K, Ogura K, Arai H. Cerebellar injury in preterm children with cerebral palsy after
intraventricular hemorrhage: Prevalence and relationship to functional outcomes. Brain Dev. 2015. Epub 2015/01/13.
Keywords: Cerebellar injury; Cerebral palsy; Hydrocephalus; Intraventricular hemorrhage; Outcome; Preterm

Investigators from the Department of Pediatric
Neurology, Morinomiya Hospital, Osaka, Japan performed a
retrospective IRB approved study of the prevalence of
cerebellar injury (CI) and effect on functional outcomes
among preterm children with intraventricular hemorrhage
(IVH) and cerebral palsy (CP), comparing them to infants
with post-hemorrhagic hydrocephalus (PH). 69 children
born between gestational ages 22 and 34 weeks (40 males
and 29 females, between 6 and 13 years of age) were
studied. Patients were divided into four groups (PH+/CI+,
PH+/CI-, PH—/CI+, and PH-/CI-) according to the
presence or absence of PH or CI. Outcome measures
included CP, ability to walk, ability to communicate
verbally, the complication of epilepsy, and the presence of
severe visual impairment.

In this study, the prevalence of cerebellar injury in
preterm infants with CP after perinatal IVH was 58%. The
proportion of those with impaired ambulatory ability,
speech production and epilepsy was significantly higher in
the PH+/CI+ and PH-/CI+ groups compared to the
PH—/CI— and PH+/CI— groups. Severe visual impairment
was found only in the PH+/CI+ and the PH—/CI+ groups.
The findings of this study suggest that cerebellar injury
worsens motor and verbal function as well as epilepsy, and
its influence is even greater than that of PH. [1]

COMMENTARY. The cerebellum undergoes a rapid rate of
growth from 24 to 40 weeks gestation, increasing 3 to 5-fold
in volume during this time period [2]. Acquired cerebellar
abnormalities in the premature infant are caused by
destructive (e.g. hemorrhagic or ischemic injury) or
impaired development [2,3]. Mechanisms for impaired
development have not been identified but there is an
association between this entity and supratentorial lesions
such as periventricular leukomalacia and IVH [2]. MRI
imaging has shown that the incidence of cerebellar injury is
more common than previously suggested by ultrasound.
Johnson et al., found that 45% of children born with
extremely low birth weight and who had cerebral palsy had
cerebellar injury detected by MRI [4]. Lesions are also
dependent on the degree of prematurity; for example, one
study found that cerebellar hemorrhage has an incidence of
15% in infants weighing less than 750 g compared to about
2% in infants weighing 1000 — 1499 grams [5]. Other

studies, including by Zayek et al., have also found
impairments in motor and cognitive function in premature
infants with cerebellar injury [6]. However, the size of the
lesion may also impact neurodevelopmental outcome. Tan
et al. found that preterm infants with smaller hemorrhages
(1-3 mm) did not have cognitive impairment on
developmental testing performed at 3-6 years of age [7].
These studies highlight the complexity of cerebellar injury
in the preterm infant. Cerebellar injury can affect not only
motor function but also cognitive, affective and social
function.  These infants require close vigilance with
intervention for neurodevelopmental complications and

epilepsy.

Disclosures
The author(s) have declared that no competing interests exist.

References

1. Kitai Y, Hirai S, Ohmura K, Ogura K, Arai H. Cerebellar injury in
preterm children with cerebral palsy after intraventricular hemorrhage:
Prevalence and relationship to functional outcomes. Brain Dev. 2015.
http://dx.doi.org/10.1016/j.braindev.2014.12.009.  PubMed  PMID:
25571998.

2. Volpe JJ. Cerebellum of the premature infant: rapidly developing,
vulnerable, clinically important. J Child Neurol. 2009;24(9):1085-104.
http://dx.doi.org/10.1177/0883073809338067. PubMed PMID:
19745085; PubMed Central PMCID: PM(C2799249.

3. Limperopoulos C, Soul JS, Gauvreau K, Huppi PS, Warfield SK, Bassan
H, et al. Late gestation cerebellar growth is rapid and impeded by
premature birth. Pediatrics. 2005;115(3):688-95. http://dx.doi.org/
10.1542/peds.2004-1169. PubMed PMID: 15741373.

4. Johnsen SD, Bodensteiner JB, Lotze TE. Frequency and nature of
cerebellar injury in the extremely premature survivor with cerebral
palsy. J Child Neurol. 2005;20(1):60-4. PubMed PMID: 15791925.

5. Limperopoulos C, Benson CB, Bassan H, Disalvo DN, Kinnamon DD,
Moore M, et al. Cerebellar hemorrhage in the preterm infant:
ultrasonographic findings and risk factors. Pediatrics. 2005;116(3):717-
24.  http://dx.doi.org/10.1542/peds.2005-0556.  PubMed  PMID:
16140713.

6. Zayek MM, Benjamin JT, Maertens P, Trimm RF, Lal CV, Eyal FG.
Cerebellar hemorrhage: a major morbidity in extremely preterm infants.
Journal of perinatology. 2012;32(9):699-704. http://dx.doi.org/10.1038/
jp-2011.185. PubMed PMID: 22173133.

7. Tam EW, Rosenbluth G, Rogers EE, Ferriero DM, Glidden D, Goldstein
RB, et al. Cerebellar hemorrhage on magnetic resonance imaging in
preterm newborns associated with abnormal neurologic outcome. J
Pediatr. 2011;158(2):245-50. http://dx.doi.org/10.1016/
jjpeds.2010.07.049. PubMed PMID: 20833401; PubMed Central
PMCID: PMC3010295.

Pediatric Neurology Briefs 2015;29(2):12. http://dx.doi.org/10.15844/pedneurbriefs-29-2-3.
ISSN: 1043-3155 (print) 2166-6482 (online). Received 2015 Jan 23. Accepted 2015 Feb 2. Published 2015 Feb 25.

©2015 The Author(s). This work is licensed under a Creative Commons Attribution 4.0 International License. 12


http://dx.doi.org/10.15844/pedneurbriefs-29-2-3
http://www.worldcat.org/oclc/19417722
http://www.worldcat.org/oclc/781441925
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/j.braindev.2014.12.009
http://dx.doi.org/10.1177/0883073809338067
http://dx.doi.org/%2010.1542/peds.2004-1169
http://dx.doi.org/%2010.1542/peds.2004-1169
http://dx.doi.org/10.1542/peds.2005-0556
http://dx.doi.org/10.1038/%20jp.2011.185
http://dx.doi.org/10.1038/%20jp.2011.185
http://dx.doi.org/10.1016/%20j.jpeds.2010.07.049
http://dx.doi.org/10.1016/%20j.jpeds.2010.07.049

