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Sleep disorders in children 
with cerebral palsy
Romana Gjergja Juraški1, Zlatko Sabol2, Mirjana Turkalj1, Nataša Nenadić1, Ivana Marušić1, 
Darija Kučić1, Marija Miloš1, Vukmir Vlašić3

Recent studies on children with cerebral palsy indicate that this population is at a higher risk of sleep disorders. Although sleep 

 dysfunction seems to be frequent in cerebral palsy, there are few studies assessing sleep dysfunction and its risk in children. Also, the 

prevalence of sleep apnea has not been formally assessed in children with cerebral palsy. Risk factors for sleep dysfunction include 

comorbid epilepsy, mental retardation, visual impairment and degree of functional motor impairment. Contractures and spasticity 

can adversely contribute to positioning during sleep. We analyzed motor, cognitive and functional impairment, as well as the  existence 

of comorbidity and results of brain imaging and electroencephalography in 21 children with cerebral palsy and correlated them with 

the presence of sleep disorders. Sleep disorder was evaluated by electroencephalography/polysomnography. About 57% of children 

in our study had sleep disorders. The most common motor impairment was spastic diplegia. Most children had peri ventricular hyper-

intensities and cortical atrophy on neuroimaging. Diffi  culty in initiating and maintaining sleep (microarousals), fragmented sleep, 

and sleep breathing disorders were frequently identifi ed problems and were evaluated by polysomnography.  Children with abnormal 

electroencephalography had more sleep disturbances than those with normal electroencephalography. Disorders of initiation and 

maintenance of sleep were more frequent in children with spastic quadriplegia. It is known that the consequences of sleep disorders 

in children aff ect both the child and the family. Prospective studies in a larger sample and proper methodology are needed to deter-

mine whether improvement in sleep quality of children with cerebral palsy leads to improvement in their life quality.

Keywords: cerebral palsy; sleep disorders; sleep apnea syndromes; epilepsy

1 Srebrnjak Children’s Hospital, Srebrnjak 100, Zagreb
2 Sabol Outpatient Clinic for Sick Children, IV Cvjetno naselje 21, Zagreb
3 Women’s and Children’s Hospital, Lafayette, LA, USA

Correspondence to:
Romana Gjergja Juraški, MD, PhD, Children’s Hospital Srebrnjak, 
Srebrnjak 100, 10000 Zagreb
e-mail: romanagjergja@yahoo.com

Primljeno/Received: 3. 12. 2012., Prihvaćeno/Accepted: 25. 2. 2013.

INTRODUCTION

Cerebral palsy (CP) is a static neurodevelopmental disorder 
featured by motor dysfunction with or without associated 
encephalopathy. It aff ects 2 to 2.5/1000 live births (1). It is 
the result of perinatal asphyxia and hypoxic ischemic ence-
phalopathy or intraventricular hemorrhage during the peri-
natal period. Subsequent periventricular white matter da-
mage may culminate in periventricular leukomalacia. The 
location of brain injury predicts the type of motor symp-
toms: injury in the periventricular white matter results in 
spasticity, injury of the basal ganglia results in extrapyrami-
dal symptoms (athetosis, dystonia), and involvement of ce-
rebellum results in hypotonia and/or ataxia. In addition, any 
child with CP may have intellectual disorders, sensitive, vi-
sual and hearing, which added to the motor changes, may 
have repercussions in diff erent ways in their function (2-5).

Classifi cation of cerebral palsy

In 1998, a collaborative European network of cerebral palsy 
registers and surveys was formed. The aim of this network 
entitled Surveillance of Cerebral Palsy in Europe (SCPE) was 
to develop a central database of children with CP in order to 
monitor trends in birth weight specifi c rates, to provide in-
formation for service planning, and to provide a framework 
for collaborative research. For epidemiological purposes, 
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classifi cation systems of CP based on clinical fi ndings were 
most widely used. Although there is no entirely satisfactory 
classifi cation that takes into account the etiology, clinical 
features and extent of functional disability, there is continu-
ing development and modifi cations of CP classifi cations; 
revised defi nitions and classifi cation of cerebral palsy were 
proposed in 2005 (6, 7) and 2007 (8).

Sleep in humans and functional neuroanatomy

Sleep aff ects many processes in the body including im-
mune system function, energy metabolism, learning, mem-
ory, appetite regulation and gene expression (9-14). Gais et 
al. suggest that sleep enhances creativity by facilitating 
mental restructuring that is critical to insight (15). Regula-
tion of the sleep-waking cycle is complex (16-19). The as-
cending arousal system includes multiple ascending pro-
jections from the brainstem, hypothalamus, thalamus and 
basal forebrain with interplay among neurotransmitter sys-
tems to maintain the waking state (16-19). Beside wakeful-
ness-promoting actions of acetylcholine, dopamine and 
norepinephrine, recent studies indicate that serotonin, his-
tamine and orexin (also called hypocretin, in the lateral hy-
pothalamic area) also promote wakefulness. Sleep-promot-
ing regions in the anterior hypothalamus utilize the GABA 
and galanin to inhibit wake-promoting regions in the hypo-
thalamus and brainstem during slow wave sleep. Brainstem 
regions inhibited during wakefulness and NREM sleep be-
come active during REM sleep. Ascending projections from 
cholinergic neurons in the brainstem (laterodorsal tegmen-
tal and pendunculopontine areas) activate the thalamus, 
which activates the cortex. Descending projections from 
this area inhibit motor neurons, producing atonia. Further 
complexity has been introduced by the recognition of 
somnogens (sleep-promoting substances) that accumulate 
during wakefulness. Synthesis of adenosine (which appears 
to directly inhibit wake-promoting neurons) increases dur-
ing periods of high metabolic demand (e.g., seizures, isch-
emia). Information on how circadian rhythms are generated 
at molecular level comes mainly from studies in mice. The 
mechanism depends on controlled coexpression of specifi c 
clock genes, the Period (Per1, Per2 and Per3) and the Cryp-
tochrome (Cry1 and Cry2) genes. The protein products of all 
these oscillate over the 24-hour cycle by inhibiting their 
own promoters operating in an intricate negative feedback 
loop. Permanently attached to these promoters is a het-
erodimer of two transcriptional activator proteins, CLOCK 
and BMAL1 (20).

Sleep in children with cerebral palsy

Sleep abnormalities are frequently associated with both pri-
mary psychiatric disorders and traumatic brain injuries. Re-

cent studies on children with CP indicate that this popula-
tion is at a higher risk of sleep disorders. Although sleep 
dysfunction seems to be frequent in CP, there are few stud-
ies assessing sleep dysfunction and its risk in children (21). 
Also, the prevalence of sleep apnea has not been formally 
assessed in children with CP. Functional impairment seems 
to correlate with the number and severity of reported sleep 
disorders in children with CP. Risk factors for sleep dysfunc-
tion include comorbid epilepsy, mental retardation, visual 
impairment and degree of functional motor impairment. 
Visual impairment because of abnormal light perception af-
fects the retinohypothalamic tract and the ability to ade-
quately respond to the circadian infl uence of dark-light cy-
cle. Sleep disorders are occurring in about 50% of children 
with CP and visual impairment (22, 23). These children off en 
have fragmented sleep and frequent nocturnal awakenings. 
Diffi  culty in initiating and maintaining sleep, sleep-wake 
transition, and sleep breathing disorders are the most fre-
quently identifi ed problems. Contractures and spasticity 
can adversely contribute to positioning during sleep. Sleep 
related breathing disturbances consist of obstructive sleep 
apnea and include irritability, habitual snoring, increased 
nocturnal awakenings, mouth breathing, opistotonic pos-
turing and obstructive apnea. A component of central ap-
nea may coexist. There is also the risk of sleep related hy-
poventilation due to scoliosis and restricted lung volumes. 
Bulbar involvement contributes to the crowding of oro-
pharynx and arching of the palate further increasing the risk 
of sleep disturbed breathing. The fi ndings in these children 
may include nocturnal and diurnal hypoxia and hypercar-
bia. Hypercarbia is caused by decreased minute ventilation 
(alveolar volume/respiratory rate) due to the issues in CP 
such as central hypotonia, kyphoscoliosis, craniofacial 
anomalies, swallowing dysfunction, gastroesophageal re-
fl ux disease (GERD), muscle relaxant medications, poor 
cough, chronic lung infections, bronchiectasis, tracheosto-
my with chronic colonization, medications that suppress 
respiratory drive, and other medical problems such as asth-
ma or seizures.

It is essential to be timely aware of the sleep disorder in the 
child with CP. At outpatient visits or during hospitalization, 
some routine questions about sleeping habits of the child 
with CP should always be part of the interview. Sleep logs 
and actigraphy are helpful in a child with circadian rhythm 
abnormalities. Although it is not always available in daily 
practice, overnight polysomnography is the most useful 
tool for diagnosing sleep disorders and for further follow up 
of the management and therapy applied. Instead of over-
night polysomnography, prolonged video electroencepha-
lography (EEG) in sleep can also provide useful information 
on the child’s sleep.
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Nonpharmacological interventions for sleep disorders in CP 
usually include feeding regimen modifi cation, optimizing 
control of secretions, asthma, GERD, repositioning, chest 
physiotherapy, cough assist in middle of the night, positive 
airway pressure, slowed nocturnal feeds, in smaller and 
more frequent boluses. So far, pharmacological therapy for 
sleep disorders in children with CP has included diff erent 
types of medications, e.g., melatonin, chloral hydrate, barbi-
turates, benzodiazepines, non-benzodiazepine hypnotics, 
tricyclic antidepressants, neuroleptics, antiepileptics (gaba-
pentin, pregabalin, tiagabin), and herbal medicine (24).

PATIENTS AND METHODS

We retrospectively analyzed data on 21 children with CP at 
our Children’s Hospital during one-year period (December 
2011 to November 2012). All children had at least one EEG 
in sleep recorded (EEG during natural sleep, EEG after sleep 
deprivation or overnight polysomnography). In all children, 
the type of motor dysfunction was described. The existence 
of visual dysfunction, mental retardation, epilepsy or other 
comorbidity was evaluated. Besides EEG fi ndings, comput-
ed tomography (CT) or magnetic resonance imaging (MRI) 
of the brain and other fi ndings relevant to the diagnosis of 
CP and its classifi cation were collected. The presence, type 
and severity of sleep disorders were evaluated by EEG/poly-
somnography using video monitoring, while the possibility 
of existing sleeping issues was collected retrospectively 
from non-validated pediatric sleep questionnaire in our Unit 
for Sleep Disorders in Children. Results of our sleep ques-
tionnaire and its validation were not the subject of interest 
of this study and are not shown here. Overnight polysom-
nography included EEG (6 channels or more), left and right 
electrooculography, nasal thermistor, snoring detector, chin 
and leg electromyography (EMG), electrocardiography (ECG), 
thoracic and abdominal plethysmography, pulse oximetry, 
and video/audio monitoring.

Statistical analysis in this study included the probability (p) 
with the level of confi dence set at p<0.05. Numeric values 
were expressed as absolute values and percentages. Due to 
the small study sample, statistical signifi cance of diff erences 
between children with and without epilepsy, with and with-
out normal EEG, with and without visual disturbances, and 
the variable of sleep disorder was analyzed by Fisher exact 
test.

RESULTS

The study population included 21 children with CP: 15 (71%) 
male and 6 (29%) female, mean age 8.52 (SD 4.42, range 2.0-
8.0) years. Selected clinical characteristics and fi ndings of 21 
patients with CP are shown in Table 1.

The most common motor impairment was spastic diplegia: 
12/21 children had spastic diplegia, 7/21 had spastic quad-
riplegia and 2/21 had hemiplegia. Gross Motor Function 
Classifi cation System Level I was appropriate for 6 children, 
Level II for 6 children, Level III for 2 children, Level IV for 2 
children and Level V for 5 children. Out of 21 children, 11 
(52%) had epilepsy and 10 (48%) had some degree of men-
tal retardation. Most children had periventricular hyperin-
tensities on T2-weighted and FLAIR MRI scans (12/21), and 
cortical atrophy (8/21).

About 57% (12/21) of children in our study had sleep disor-
ders. Diffi  culty in initiating and maintaining sleep (micro-
arousals), sleep-wake transition, and sleep breathing disor-
ders were frequently identifi ed problems (Figure 1). Children 
with abnormal EEG had more sleep disturbances than those 
with normal EEG (Fisher exact test, two-tailed, p<0.016), but 
active epilepsy was not signifi cantly associated with the 
presence of sleep disorder (Fisher exact test, two-tailed, 
p<0.153). Disorders of initiation and maintenance of sleep 
were more frequent in children with spastic quadriplegia 
(Fisher exact test, two-tailed, p<0.0006). Children with visual 
impairment had signifi cantly more sleep disturbances than 
those without it (Fisher exact test, two-tailed, p<0.037). All 
children with epilepsy were under antiepileptic therapy. 
Seven were under monotherapy with lamotrigine (n=2), 
valproic acid (n=4) and carbamazepine (n=1). Four children 
were under polytherapy with topiramate/phenobarbital; 
lamotrigine/clonazepam; lamotrigine/valproic acid; and 
difetoin/phenobarbital/zonegran/clobazam. Three children 
were under melatonin substitution because of disorders of 
initiation and maintenance of sleep.

Legend: percentage of children with cerebral palsy; diffi  culty in initiation 
of sleep; diffi  culty in maintenance of sleep; frequent microarousals; sleep 
apnea; stridor; GERD = gastroesophageal refl ux disease

FIGURE 1. The frequency of diff erent sleep disorders and night issues 
in 21 children with cerebral palsy according to EEG/polysomnography 
and additional fi ndings (24-hour pH-metry)



118

GJERGJA JURAŠKI R. ET AL. SLEEP AND CEREBRAL PALSY. PAEDIATR CROAT. 2013;57:115-22
TA

BL
E 

1.
 S

el
ec

te
d 

cl
in

ic
al

 c
ha

ra
ct

er
is

tic
s 

an
d 

fi n
di

ng
s 

of
 2

1 
pa

tie
nt

s 
w

ith
 c

er
eb

ra
l p

al
sy

Pa
tie

nt
 

no
.

Ag
e 

(y
rs

)
Se

x
M

ot
or

 
im

pa
irm

en
t

Co
nt

ra
ct

ur
es

 
(Y

/N
)

M
en

ta
l 

re
ta

rd
at

io
n

Vi
su

al
 

im
pa

irm
en

t 
(Y

 o
r N

)
Sl

ee
p 

di
so

rd
er

Co
m

or
bi

tid
y 

EE
G

Br
ai

n 
ul

tr
as

ou
nd

/m
ag

ne
tic

 
re

so
na

nc
e 

im
ag

in
g/

co
m

pu
te

riz
ed

 to
m

og
ra

ph
y

A
nt

ie
pi

le
pt

ic
th

er
ap

y

1
12

M
Sp

as
tic

 
pa

ra
pa

re
sis

Y
N

Y
D

iff 
uc

ul
ty

 to
 fa

ll 
as

le
ep

, 
fre

qu
en

t a
w

ak
en

in
gs

N
Fr

on
ta

l s
lo

w
in

g 
in

 sl
ee

p
Pe

riv
en

tr
ic

ul
ar

 
hy

pe
rin

te
ns

iti
es

0

2
5

M
Le

ft 
he

m
ip

ar
es

is
Y

Y
Y

Sn
or

in
g,

 d
iffi 

 c
ul

ty
 to

 
br

ea
th

, a
de

no
id

s
N

D
ys

rh
yt

hm
ic

Ri
gh

t p
er

iv
en

tr
ic

ul
ar

 
ve

rt
ic

al
 z

on
es

 w
ith

 
re

du
ct

io
n 

of
 w

hi
te

 m
at

te
r

0

3
6

M
Sp

as
tic

 
pa

ra
pa

re
sis

N
N

N
N

N
Bi

la
te

ra
l 

ce
nt

ro
fro

nt
al

as
yn

ch
ro

no
us

 
fo

cu
s

N
0

4
8

F
Te

tr
ap

ar
es

is
Y

Y
Y

In
so

m
ni

a,
 d

iffi 
 c

ul
ty

 to
 fa

ll 
as

le
ep

, f
re

qu
en

t a
ro

us
al

s, 
sle

ep
 a

pn
ea

, n
o 

RE
M

 
sle

ep
, s

tr
id

or

Ep
ile

ps
y, 

se
ve

re
 

m
ic

ro
ce

ph
al

y
Lo

w
 v

ol
ta

ge
Th

in
 c

or
pu

s c
al

lo
su

m
, 

di
ff u

se
 c

er
eb

el
la

r a
nd

 
ce

re
br

al
 a

tr
op

hy

La
m

ot
rig

in
e,

 
cl

on
az

ep
am

5
4

M
Pa

ra
pa

re
sis

N
N

N
In

so
m

ni
a,

 d
iffi 

 c
ul

ty
 to

 fa
ll 

as
le

ep
, f

re
qu

en
t a

ro
us

al
s

An
or

ex
ia

Le
ft 

ce
nt

ro
fro

nt
al

 
fo

cu
s

Bi
la

te
ra

l p
er

iv
en

tr
ic

ul
ar

 
pa

rie
to

oc
ci

pi
ta

l d
isc

re
te

 
hy

pe
rin

te
ns

iv
e 

ch
an

ge
s

0

6
4

M
Pa

ra
pa

re
sis

N
N

Y
N

H
yp

of
un

ct
io

n 
of

 th
e 

le
ft 

ki
dn

ey
N

or
m

al
N

0

7
2

F
Pa

ra
pa

re
sis

N
N

N
N

N
N

or
m

al
H

yp
ox

ic
-is

ch
em

ic
 c

ha
ng

es
 

bi
la

te
ra

l f
ro

nt
al

 g
ra

de
 2

0

8
6

M
H

em
ip

ar
es

is 
le

ft
N

N
N

N
N

N
or

m
al

N
0

9
8

M
Pa

ra
pa

re
sis

N
Y

N
In

so
m

ni
a

Ep
ile

ps
y,

au
tis

tic
 sp

ec
tr

um
Ri

gh
t 

ce
nt

ro
fro

nt
al

 
fo

cu
s

N
Va

lp
ro

ic
 a

ci
d

10
18

M
Te

tr
ap

ar
es

is
Y

Y
Y

N
o 

slo
w

 w
av

e 
sle

ep
, 

sle
ep

 a
pn

ea
, s

tr
id

or
Pu

de
nz

 a
fte

r 
tu

be
rc

ul
os

is 
m

en
in

go
en

ce
ph

al
iti

s

M
ul

tif
oc

al
Co

rt
ic

al
 a

tr
op

hy
,st

at
e 

af
te

r h
yd

ro
ce

ph
al

y 
– 

Pu
de

nz
 v

al
ve

0

11
11

F
Pa

ra
pa

re
sis

N
N

N
N

Ep
ile

ps
y

Fo
ca

l r
ig

ht
 

te
m

po
ro

pa
rie

ta
l 

an
d 

le
ft 

ce
nt

ro
pa

rie
ta

l

Pe
riv

en
tr

ic
ul

ar
 h

yp
ox

ia
, 

cy
st

ic
 le

uk
om

al
ac

ia
La

m
ot

rig
in

e,
 

va
lp

ro
ic

 a
ci

d

12
13

M
Pa

ra
pa

re
sis

N
N

N
N

Ep
ile

ps
y

D
ys

rh
yt

hm
ic

 
rig

ht
 c

en
tr

op
ar

ie
to

-
te

m
po

ra
l

H
yp

er
in

te
ns

iti
es

 
on

 T
2/

FL
AI

R,
 in

 b
ot

h 
th

al
am

i

Ca
rb

am
az

ep
in

e

13
14

F
Te

tr
ap

ar
es

is
Y

Y
Y

In
so

m
ni

a,
 p

sy
ch

oo
rg

an
ic

 
ch

an
ge

s
Ep

ile
ps

y
Fo

ca
l

Co
rt

ic
al

 a
tr

op
hy

Va
lp

ro
ic

 a
ci

d

14
15

M
Te

tr
ap

ar
es

is
Y

Y
N

D
iffi 

 c
ul

ty
 to

 fa
ll 

as
le

ep
, 

an
d 

m
ai

nt
en

an
ce

 o
f s

le
ep

Ep
ile

ps
y, 

se
ve

re
 

m
ic

ro
ce

ph
al

y
N

or
m

al
Se

ve
re

 c
or

tic
al

 a
tr

op
hy

Va
lp

ro
ic

 a
ci

d

15
7

F
Te

tr
ap

ar
es

is
N

Y
N

D
iffi 

 c
ul

ty
 to

 fa
ll 

as
le

ep
 

an
d 

m
ai

nt
en

an
ce

 o
f s

le
ep

Ep
ile

ps
y

Pa
ro

xy
sm

al
ly

 
dy

sr
hy

th
m

ic
, 

fo
ca

l o
cc

ip
ita

lly

Le
uk

om
al

ac
ia

, 
pe

riv
en

tr
ic

ul
ar

 
hy

pe
rin

te
ns

iti
es

Va
lp

ro
ic

 a
ci

d,
 

la
m

ot
rig

in
e



119

PAEDIATR CROAT. 2013;57:115-22 GJERGJA JURAŠKI R. ET AL. SLEEP AND CEREBRAL PALSY.

DISCUSSION

As in most other studies, in our study the most common 
motor impairment was spastic diplegia (25-28), although 
there are previous and recent studies refl ecting changes 
in the epidemiology of diff erent topographic types of CP 
(29-31).

The incidence of epilepsy in our group was comparable or 
even higher than that reported from other studies in chil-
dren with CP (32), but unlike some authors (23), we did not 
prove signifi cance of active epilepsy in sleep disorders and 
CP. Our study pointed to the value of EEG abnormalities in 
children with sleep disorders. This can implicate that the ex-
istence of interictal EEG discharges without active epilepsy 
may be attributed to the impairment of functional status in 
children with CP and abnormal EEG fi ndings, and thus, be a 
risk factor for sleep disorders. This can be supported by the 
fact that all children with mental retardation in our study 
had sleep disorders and that 9 of 10 children with mental 
retardation also had an abnormal EEG fi nding. We can argue 
that risk factors for sleep disorders in children with CP in our 
study were mental retardation, quadriplegia, abnormal EEG 
and visual impairment. Kotagal also concludes that ob-
structive apnea, decreased ability to change body position, 
and interictal epileptiform discharges are prevalent in the 
sleep of patients with severe CP, and contribute to its dis-
ruption (33).

Psychological disturbances are seen in 50% of hemiplegic 
children with CP compared with 15% of children in general 
population (34, 35), contributing to sleep disorder. As in the 
study by Newman et al., the most frequently identifi ed prob-
lems in our study were diffi  culty in initiating and maintain-
ing sleep, sleep-wake transition, and sleep breathing disor-
ders (23).

In order to timely evaluate sleep disorder, it is worth to take 
some data about usual duration of nighttime sleeping, time 
needed to fall asleep, daily naps, possible parasomnias or 
other paroxysmal events during the night. It is also useful 
for parents to complete sleep questionnaire and underline 
the issues in the sleep of their child by fi lling the boxes with 
off ered answers “yes” or “no”, or to have the possibility to 
check the box as “often”, “sometimes” or “never”, when they 
are asked about the frequency of sleeping issues. It gives 
the possibility to recall the sleeping problems because 
sometimes parents tend to forget sleeping issues when 
they visit doctor for being used to it at home. Some studies 
evaluated the life quality of CP patients by using lifestyle as-
sessment questionnaire; CP and the sleep should also be 
measures of the child’s quality of life (36). Sleep disorder af-
fects not only the child with CP, but also his/her family.16
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The prevalence of sleep disorders in our children with CP 
was similar to that reported by other authors (32-36, 38). 
The most frequent sleep issues in general population usu-
ally consist of snoring, sleep deprivation, sleep apnea, para-
somnias and insomnia (23, 24, 39). In comparison to general 
population, children with CP tend to have a higher risk of 
sleep disorders. Polysomnography studies usually reveal 
longer sleep and REM latency, low percentage of REM, and 
slow wave sleep and fragmented sleep in children with epi-
lepsy (32-36, 38), and our group of patients also showed 
similar changes in sleep architecture. We can argue that 
motor disability and contractures contributed adversely to 
frequent microarousals and sleep fragmentation in our four 
children with CP (Table 1).

In order to benefi t from videoEEG in sleep, it is useful to re-
cord at least one sleep cycle and to determine the time till 
the REM sleep and duration of diff erent phases of sleep. 
There is a need for at least 1.5-2 hours of EEG sleep record-
ings, in order to record one sleep cycle. We suggest per-
forming overnight polysomnography in all children with CP 
who have suspected sleep disordered breathing, convul-
sions, or other paroxysmal events during sleep.

Three children in our study were under melatonin substitu-
tion. Melatonin supplementation can be useful in these 
children. It is a natural compound with a phase setting ef-
fect on sleep. It is the hormone of darkness as the detection 
of darkness by visual receptors drives the hypothalamus to 
stimulate the pineal gland via sympathetic pathways to in-
crease melatonin secretion. Up to 80% of children have re-
sponse to a 3 mg melatonin use at bedtime with a reduc-
tion in delayed sleep onset, nocturnal awakening, and early 
arousal with minimal side eff ects (37, 38). Our children with 
CP had only partial success with melatonin, possibly be-
cause of noncompliance of their parents.

Two-thirds of children with CP and epilepsy in our study 
were under monotherapy. Valproic acid was the most fre-
quent antiepileptic therapy, alone or in combination, and 
the second one was lamotrigine. Mainly, anticonvulsants 
decrease sleep latency and improve sleep continuity. Nev-
ertheless, we have to be aware of the fact that valproic acid 
and phenobarbital can cause sedation and drowsiness, la-
motrigine can increase REM sleep, but may cause insomnia, 
which also holds for etosuximide, and fi nally, gabapentin 
and pregabalin are known to increase slow wave sleep. The 
newer drug on the market, felbamate, causes insomnia in 
9% of epileptic population (39). We suggest that all of these 
antiepileptics be carefully evaluated in terms of sleep disor-
ders in each child with CP and epilepsy before introduction. 
Medications that improve the sleep-wake cycle may also 
decrease spasticity and improve daytime behavior. Hypnot-

ics are eff ective for a short period, but lose their eff ect in a 
few days due to the tolerance (40).

CONCLUSION

Each child with CP is unique and may suff er from sleepless-
ness for diff erent reasons. Identifying the underlying patho-
physiological processes is a key to resolve the problem and 
to take proper intervention. It is well known that the conse-
quences of sleep disorders in children are broad and aff ect 
both the child and the family. In our study, the main risk fac-
tors for sleep disorders in the child with CP were mental re-
tardation, quadriplegia, abnormal EEG and visual impair-
ment. Since this study had some limitations due to the small 
sample size, heterogeneous age group, and short follow up 
period, there is the need of prospective studies to deter-
mine whether improvement in the sleep quality of children 
with CP leads to the improvement of their life quality.
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S A Ž E T A K

Poremećaji spavanja u djece s cerebralnom paralizom
Romana Gjergja Juraški, Zlatko Sabol, Mirjana Turkalj, Nataša Nenadić, Ivana Marušić, Darija Kučić, 
Marija Miloš, Vukmir Vlašić

Prethodna istraživanja u djece s cerebralnom paralizom pokazuju da ta populacija ima povećan rizik za poremećaje spavanja. Iako 

su poremećaji spavanja u djece s cerebralnom paralizom česti, samo nekolicina istraživanja procjenjuje poremećaj spavanja i rizik 

za njih u djece sa cerebralnom paralizom. Isto tako ne postoji formalna evaluacija prevalencije apneje u spavanju u djece sa cere-

bralnom paralizom. Rizični čimbenici poremećaja spavanja uključuju epilepsiju, mentalnu retardaciju, oštećenje vida i stupanj 

funkcionalnog motoričkog oštećenja.  Kontrakture i spastičnost mogu pogoršati pozicioniranje tijela u spavanju. U ovom smo radu 

analizirali motoričke, kognitivne i funkcionalne smetnje, kao i komobiditet te nalaze neuroslikovnih pretraga i elektroencefalogra-

fi je u 21-og djeteta sa cerebralnom paralizom i korelirali ih s prisutnim poremećajima spavanja. Poremećaj spavanja evaluirali smo 

putem elektroencefalografi je/polysomnografi je. Oko 57% djece u našoj studiji ima poremećaj spavanja. Najčešći motorički poremećaj 

je spastična diplegija. Većina djece ima periventrikularne hiperintenzitete i kortikalnu atrofi ju na neuroslikovnim pretragama. 

Poteškoće u uspavljivanju, održa vanju sna (mikrobuđenja), fragmentirano spavanje i poremećaji disanja u spavanju bili su najčešći 

problemi koje smo evaluirali putem polisomnografi je. Djeca s promijenjenim elektroencefalografskim zapisom imala su više pore-

mećaja spavanja nego ona s normalnim EEG-om. Poteškoće započinjanja i održavanja spavanja bile su češće u djece sa spastičnom 

kvadriplegijom. Poznato je da posljedice poremećaja spavanja u djece utječu na njih, ali i na obitelj. Postoji potreba za prospektivnim 

studijama, uz veći uzorak i razrađenu metodologiju da bismo odredili dovodi li poboljašanje kakvoće spavanja u djece sa cerebral-

nom paralizom i do poboljšanja kvalitete života.

Ključne riječi: cerebralna paraliza; poremećaji spavanja; apneja u spavanju; epilepsija


