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Background. Cerebral palsy (CP) is the most common childhood motor impairment. Epilepsy affects approxi-
mately one third of patients with CP. It is characterized by earlier disclosure, it is more severe and shows greater
resistance than that of the general epilepsy treatment, associated with necessity for polytherapy. Its presence
can result in gradual loss of function, loss of posture in non-ambulant individuals with severe disabilities and
cognitive impairment risk, behavioural disorders and reducing probability of walking.

Aim. The aim of the study was to evaluate the functioning of people with CP with and without epilepsy.
Material and Methods. The study included 210 patients with a diagnosis of CP,aged 0-18 years. The study was
conducted among the patients using the physiotherapy services in centres in southern Poland. The study used
the Paediatric Evaluation of Disability Inventory (PEDI) and the classification systems: GMFCS, MACS, and CFCS.
Results. There were significant differences with regards to social functioning (53.7/67.4;, W= 179, p=0.006) and
support in the social functioning (65.4/89.9; W=185.5, p=0.007) in patients with diplegia. However, mobility
(19.55/29.00; W=392, p=0.018) and the social functioning (36.95/44.1, W=418.5, p=0.042) were lower in epilep-
tic patients with tetraplegia. In patients with hemiplegia, there were no significant differences, although each
domain with epilepsy subgroup had a lower rating than the subgroup without epilepsy.

Conclusion. The presence of epilepsy is associated with lower levels of social function in patients with cerebral
palsy; particularly, with regard to mobility and selfservice.

Assessment of epilepsy impact on the level of social functioning of people with CP (diplegia, tetraplegia, hemi-
plegia) is difficult because ambiguous relationship with mental retardation. The assessment should be under-
taken separately for each group of spastic CP.
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BACKGROUND

Cerebral palsy (CP) is the most common childhood
motor impairment. The term CP describes a group of
permanent disorders of the development of movement
and posture and is not attributed to any progressive dis-
turbances in fetal development or of the infant brain
(Rosenbaum et al., 2007). Epilepsy frequently coexists
with CP. Its occurrence in the population of develop-
mental age is assessed to be approximately 1% (Haus-
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er 1995; Panayiotopoulos et al., 2007). However, in the
population of children with CP, higher occurrence rates
are reported, between 15-60% (Sellier et al., 2012) and
90% (Aksu, 1990), which depend on the distribution of
the form of CP in the studied groups. We can assume
that epilepsy occurs in approximately one third of pa-
tients with CP. Odding et al. (2006), on the basis of a re-
view of studies on epilepsy, determined the frequency
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of its occurrence to be at the level of 22-40%. In the
European study population the prevalence of epilepsy
in people with CP was at the level of 35% (Sellier et al.,
2012), in the Swedish study at the level of 38% (Carls-
son et al., 2008), in the Brazilian study at the level of
62% (Brucketal., 2001), and in the Indonesian study at
the level of 37.3% (Sianturi et al., 2002). Comparable oc-
currence data are provided by the Polish authors: Kutak
(41%) (2003), Mieszczanek (33%) (2003) and Zgorzale-
wicz (27%) (2001). If cognitive impairment coexists, the
risk of epilepsy rising to 71% (Hadjipanayis et al., 1997).

In the case of CP, epilepsy is characterized by earli-
er disclosure, it is more severe and shows greater resis-
tance than that of the general epilepsy treatment, as-
sociated with necessity for polytherapy (Wallace, 2001;
Pakula et al., 2009). The treatment of epilepsy in peo-
ple with CP includes antiepileptic drugs, ketogenic di-
et and neurosurgical treatment. Epilepsy is a negative
phenomenon, which can lead to secondary changes in
the central nervous system (CNS), occurring due to
cerebral hypoxia or trauma. It is associated with grad-
ual loss of function, loss of posture in non-ambulant
individuals with severe disabilities and mental disor-
der risk, behavioural disorders and decreased abili-
ty to walk (Wallace, 2001; Kufak and Sobaniec, 2003;
Marszal, 2006; Sellier et al., 2012).

AIM

The aim of the study was to assess and compare the
level of functioning of people with CP with and with-
out epilepsy.

MATERIAL AND METHODS

The study included 210 patients with a diagnosis of CP,
aged 0-18 years. The study was conducted among the
patients at the rehabilitation centers in southern Po-
land (Busko-Zdr¢j, Czarniecka Gora, Kielce, Rusino-
wice, Rzeszow). Patients were included in the study re-
gardless of their functional status and any coexisting
dysfunctions. The study inclusion criteria were: a con-
firmed diagnosis of CP, age between 1 and 18 years
old and consent of the parents. Epilepsy was defined
as a separate occurrence of two or more unprovoked
seizures apparently reported by the parents and con-
firmed by the medical records. Data were collected by
use of questionnaires.

Study tools
The study used tools designed to conduct function-

al assessment: Paediatric Evaluation of Disability In-
ventory (PEDI), and the classification systems for peo-
ple with CP: Gross Motor Function Classification Sys-
tem (GMFCS), Manual Ability Classification System
(MACS), and Communication Function Classifica-
tion System (CFCS).

PEDI is the assessment tool used to monitor prog-
ress of the patients in treatment programs. PEDI has
been designed to measure the level of functioning and
functional independence (caregiver assistance) with
regards to self-care (S), mobility (M), and social func-
tioning (SF). Additionally, it can be used to assess mod-
ifications of the environment to facilitate functioning
in the aforementioned areas. PEDI is used in children
and adolescents with disabilities of different origins,
including CP (Haley et al., 1998). The study measured
the level of functioning and functional independence.
The results are presented as scaled scores taking val-
ues in the range from 0 to 100, where 0 represents the
lowest level of functioning and the highest level of sup-
port, and 100 represents the highest level of function-
ing and functional independence.

GMEFCS is the classification system for gross motor
functioning. Locomotion skills are classified based on
functional limitations of movement and the need for
use of an assistance device (Palisano et al., 1997; Pali-
sano et al., 2008). MACS describes how children with
CP use their hands to handle objects in daily activi-
ties (Eliasson et al., 2006). The purpose of the CECS
is to classify everyday communication performance
(Hidecker et al., 2011). In each of these instruments,
level I includes children with minor limitations, while
children with severe functional limitations will usual-
ly be found at levels IV and V.

Statistical analysis

Data are presented by distribution parameters: arith-
metic average (mean), standard deviation (SD), medi-
an (Me), minimum value (Min) and maximum value
(Max) and quartiles. The distribution of all tested vari-
ables did not have a normal distribution, hence the anal-
ysis used medians and quartiles, and non-parametric
tests were used: chi-square, Mann-Whitney and Krus-
kal-Wallis. In this study, statistical significant was con-
sidered to occur at p <0,05.

Ethics
The study was approved by the Ethics Committee of
the Institute of Polish Mother’s Health Centre in £.6dz.
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RESULTS

Complete information was available from all patients,
hence 210 questionnaires were analysed. The prelimi-
nary assessment of the gathered material revealed the
presence of 5 patients with rare types of CP and there-
fore they were excluded from further analysis. Thus
only data from 205 individuals were used. Due to the
low number of patients with extrapyramidal type of CP,
this type was excluded from the detailed assessment of
impact of epilepsy on functional status. Therefore in
this study only patients with the spastic type of CP was
investigated. The clinical characteristics of the study
group (tab. 1) was based on the analysis of the medical
records and functional assessment (GMFCS, MACS,
CFCS). The degree of intellectual disability was deter-

Table 1. Patient demographic data (n=205)

Characteristics n (%)
Gender

Male 124 (60.5)
Female 81 (39.5)
Age

1-6 years 54 (26.3)
7-12 years 83 (40.49)
13-18 years 68 (33.17)
Type of cerebral palsy

Diplegia 78 (38.0)
Hemiplegia 38 (18.5)
Tetraplegia 70 (34.)
Extrapyramidal 19 (9.3)
Intellectual disability

None (IQ>70) 58 (28.3)
Mild (1Q 69-55) 30 (14.6)
Moderate (IQ 54-35) 42 (20.5)
Significant (1Q 34-20) 33 (16.1)
Deep (IQ<20) 29 (14.)
Not tested 13 (6.3)
GMFCS level

| 33 (16.1)
Il 41 (20.0)
11l 32 (15.6)
vV 51 (24.9)
\% 48 (23.4)
MACS level

| 19 (9.3
Il 86 (42.0)
i 29 (14.0)
I\ 37 (18.0)
\% 34 (16.6)
CFCS level

| 56 (27.3)
Il 45 (22.0)
i 25 (12.2)
I\ 30 (14.6)
\% 49 (23.9)

mined by the analysis of the documentation releasing
the appropriate system of education (the assessment
provided on the basis of a psychology test).

Presence of associated impairments, excluding intel-
lectual disability, were found in 79% of people. Presence
of one disability was shown in 34% of patients, two in
25% and three in 17%. The disorders reported the most
frequently included vision impairment (51%), commu-
nication impairment (44%) and epilepsy (35%) seen in
71 patients (tab. 2). There were significant differences
in prevalence of epilepsy and with various forms of CP.
The highest proportions were observed in the case of
tetraplegia and hemiplegia and in the patients classi-
fied at the lower levels (IV, V) of GMFCS, MACS and
CECS. In the case of the classification systems, the per-
centage of people with epilepsy increased with decreas-
ing level of functioning (I to V), although the relation-
ship was not statistically significant (data not presented).

In group of patients without epilepsy mental retar-
dation occurred in 72% and in group with epilepsy in
97%. Apart from the group with tetraplegia, significant
correlations between the presence of epilepsy and in-
tellectual disability were not observed (tab. 3). In this
form, the percentage of people with epilepsy increased
with decreasing IQ. It should be noted that in the case
of the mild form of both diplegia and hemiplegia, the
cases of epilepsy without accompanying cognitive im-
pairment were observed.

Mean scaled PEDI scores for the whole group were
significantly correlated with the presence of epilep-
sy (tab. 4). The patients with epilepsy revealed a lower
level of functioning and higher level of support com-
pared to those without epilepsy. However, the detailed
analysis conducted with division into the forms of CP
did not confirm presence of differences significant for
the average results of the group. Statistically significant
differences were observed only for social functioning
and support in social functioning in the patients with
diplegia (lower in the subgroup with epilepsy), mobil-
ity and social functioning in the patients with tetra-
plegia (lower in the subgroup with epilepsy). In the pa-
tients with hemiplegia, there were no significant dif-
ferences, although in each domain the subgroup with
epilepsy obtained a lower rating than the subgroup
without epilepsy.

In addition, the detailed analysis of the answers to
the questions at the level of individual domain: self-care,
mobility, social function and caregiver assistance, was
undertaken. Because each domain of PEDI contains
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Table 2. Details of coexisting disorders in the studied patient population

Associated impairments Diplegia Tetraplegia Hemiplegia Extrapyramidal type Total x*test

n %* n %* n % * %* n  %*
Vision impairment 39 50.0 45 64.3 12 31.6 421 104 50.7 x*=11.304
p=0.01
Hearing impairment 3 3.8 4 5.7 5 13.2 0o 00 12 59 x’=5.433
p=0.143
Communication 21 26.9 48 68.6 10 26.3 11 579 90 439 x*=32.71
impairment p<0.001
Epilepsy** n 14 42 60.0 n 289 7 36.8 71 346 x*=35.003
p<0.001
Behavioural problems 6 77 10 14.3 8 21.1 6 31.6 30 146 x*=8.636
p=0.035
* Percentages do not add up to 100%, because it was a multiple choice question
** Including West syndrome
Table 3. The relationship between epilepsy and intellectual disability in the each form of CP
2 g
g = Q0 s
P < 2 <
£ g = = o
Form of CP Presence of > =R Sx 5% S = ¥ test
. Coip YUl O0VS [
sPlepy 255 PER EER SER TEg
Egh S5 $EF bE5 7%
SSo =f0 2f0 380 LEo
z32= SE=S SE=S JE= £ E:=
n % n % n % n % n %
Diplegia No epilepsy 34 91.89 11 84.62 15 83.33 4 5714 1 100.00 x’=6.015 p=0.198
Epilepsy 3 8.1 2 15.38 3 16.67 3 4286 0 0.00
Tetraplegia No epilepsy 3 100.00 1 50.00 6 54.55 5 2941 6 2222 x*=9.787 p=0.044
Epilepsy 0 0.00 1 50.00 5 45.45 12 7059 21 7778
Hemiplegia No epilepsy 11 7857 8 66.67 5 71.43 3 7500 O - x’=0.481 p=0.923
Epilepsy 3 2143 4 33.33 2 28.57 1 2500 O -

a different number of items, for each of them the per-
centage of the activities, which were mastered by the
studied, was calculated. These percentages were found
not to have a normal distribution (as per Shapiro-Wilk
test), and thus the analyses were conducted using the
non-parametric test.

In the Self-Care Domain, significant differences in
mastering the skills of hand washing and toileting tasks
were observed in thse patients with tetraplegia and use
of drinking containers in those patients with hemiple-
gia. For each of the assessed skills, and each form of
CP, the medians of the percentage of the mastered ac-
tivities were higher in the studied without epilepsy or
equal to the medians in the subjected with epilepsy. In
no instance were they lower than the results obtained
from patients with epilepsy (tab. 5).

In the Mobility Domain, significant differences were
found for outdoor locomotion and ability to climb stairs
in patients with the mild forms - hemiplegia and diple-
gia and for car transfers, indoor locomotion and mov-
ing objects in patients with tetraplegia.

In Social Function Domain the percentage of the
mastered skills in the patients with epilepsy in all forms
of CP was at least equal to, and frequently lower than
the percentage of those without epilepsy. According to
table 7, significantly lower levels of skills in the patients
with epilepsy were found in terms of:

comprehension of word meanings, comprehension
of sentence complexity, functional use of communi-
cation, issue resolution, social interactive play, play
with objects, peer interactions, self-information,
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Table 4. The scaled results for functional skills and caregiver assistance, taking into account presence of epilepsy

Type of CP PEDI Patients with Patients without Kruskal-Wallis test
epilepsy epilepsy
Me Scope Me Scope
The whole group Sa 39.60 11.8-100 64.25 11.8-100 W=2407.5 p<0.001
Mb 29.00 0-100 61.90 0-100 W=2721 p<0.001
SFc 43.10 3.1-100 63.65 6.6-100 W=2051 p <0.001
Scad 20.10 0-100 61.65 0-100 W=2641 p<0.001
Mcae 20.30 0-100 56.10 0-100 W=3031 p<0.001
SFcaf 35.90 0-100 75.30 0-100 W=2357 p<0.001
Diplegia S 61.80 30.7-85.1 66.00 36-100 W=316 p=0.451
M 65.00 52.2-94.2 62.90 29-100 W=453 p=0.225
SF 53.70 38.8-89.1 67.40 30-100 W=179 p=0.006
Sca 63.40 0.0-89.7 66.90 0-100 W=346.5 p=0.752
Mca  63.30 40.9-100 61.80 0-100 W=454 p=0.219
SFca 6540 11.3-100 89.90 0-100 W=185.5 p=0.007
Tetraplegia S 32.45 11.8-50.3 36.00 11.8-61.8 W=454.5 p=0.109
M 19.55 0-42.4 29.00 0-44.3 W=392 p=0.018
SF 36.95 3.1-61.5 44.10 6.6-67.4 W=418.5 p=0.042
Sca 0.00 0.0-100 11.60 0-54.6 W=473 p=0.126
Mca 0.00 0.0-100 0.00 0-58.8 W=547 p=0.566
SFca 0.00 0.0-100 20.40 0-100 W=498.5 p=0.259
Hemiplegia S 68.30 48.9-100 70.80 28-100 W=120 p=0.358
M 77.30 34.7-100 94.20 15.2-100 W=105 p=0.156
SF 56.00 39.6-100 66.20 30-100 W=106 p=0.171
Sca 56.80 37.2-100 71.10 0-100 W=100.5 p=0.119
Mca  75.20 25.4-100 89.40 0-100 W=95 p=0.076
SFca  61.30 31.6-100 82.90 0-100 W=103 p=0.136
a - self-care ¢ - social function e — mobility caregiver assistance
b - mobility d - self-care caregiver assistance f - social function caregiver assistance

time orientation, community function for diplegia;
« complexity of expressive communication, play with
objects, self-protection in case of tetraplegia;
» comprehension of word meanings, complexity of ex-
pressive communication, play with objects, self-in-
formation in case hemiplegia.

DISCUSSION

Children with CP can suffer extensive brain injury in-
cluding to the cortex, deep white matter, and central
nuclei, and therefore they are liable to develop epilepsy
(Andersen et al., 2008). Despite the prevalence of epi-
lepsy in such patients its clinical course is not well-de-
fined. In the present study we observed that 34.6% of
our patients had epilepsy and this is comparable to that
reported by other authors both non-Polish (Sianturi et
al., 2002; Carlsson et al., 2003; Odding et al., 2006; Sel-
lier et al., 2012) and Polish (Kulak and Sobaniec, 2003;

Mieszczanek, 2003; Kolomyjska et al., 2004; Kulak et
al., 2005; Gajewska et al., 2014). In the studied group
epilepsy was observed to occur most frequently in the
tetraplegic form (60%) and in the hemiplegic form
(28.9%). According to the literature the frequency of
disclosure of epilepsy depends on the form of the CP. It
is frequently observed in the tetraplegic form (50-90%)
and hemiplegic form (34-60%). It is less common in di-
plegia, especially in preterm infants (11-20%), because
their pathology predominantly involves the periventic-
ular white matter (Marszal, 2006; Odding et al., 2006).
The dominant number in the group of the epileptic
patients with tetraplegia and hemiplegia is confirmed
by other studies (Bruck et al., 2001; Czochanska and
Szczepanik, 2002; Sianturi et al., 2002; Kolomyjska et
al., 2004; El-Tallawy et al., 2014).

Based on our data it can be concluded that the most
common type of seizures were focal seizures with or



5
o
C
(]
=
2 86¢'0=d zizo=d L¥'0=d [amoq
= 69L=M 00L-OF 00L 00L-0 00L 889=M 08-0 0z 080 (04 S'60r=M 00L-0 0oL 00L-0 00L  joiuswsabeuepy
i 880'0=d lov'o=d leso=d 1appe|q
© 88L=M 00L-0Ot 00L 00L-0 00L S¥9=M 08-0 0 080 0z L0 =M 00L-0 ool 00L-0 00L  joiuswabeuepy
= 677’0=d vz00=d vLL0=d
S ¥8L=M 00L-0Z 09 00L-0 00L §'6/9=M  0Z-0 0 0v-0 0 886 =M 00L-0 08  00L-0 08 syse1 bunsjiol
= 68'0=d L£o=d v66'0=d
4 G§'89L=M 00L-0Z 09 00l-0 08 0/5=M 0Z-0 0 0v0 0 89€=M 00L-0 08  00L-0 08 $205/590YS
< r€6'0=d soL'0=d €68'0=d
LSL=M 00L-0Z 08 00L-0 08 S'¥89=M 0¥-0 0 09-0 0 SLLE=M 001-02 09  00L-0 09 sjued
vze0=d 600=d zL00=d
§'8LL=M 00L-0C 09 00L-0 08 +69=M 09-0 0 09-0 0 §06v=M 00L-0 ov  00L-0 09 siaud)sed
6v,'0=d v6L0=d weo=d syuawleb Bujuado
85L=M 00L-0Z 08 00l-0 08 S89=M 0¥-0 0 08-0 0z SSE=M 001-02 08  00L-02 08 -luolj/19n0|nd
weo=d 9g1'0=d z/ro=d Ll
€8L=M 00L-0  OF 00L-0 08 069=M 09-0 0 09-0 0 §'657 =M 00L-0 09  00L-0 08 pue Apoq buiysem
L6L'0=d 6c0'0=d 895°0=d
G'€8L=M 00L-0t 09 00L-0C 00L L9Z=M 00L-0 0T 00L-0 0z 00 =M 00L-0 ool 00L-0 ool Buiysem puey
LLz0=d sro=d v//£°0=d
§'08L=M 00L-O¥ 09 00L-0Z 00L LOZ=M 00L-0 0Z 00L-0 (014 G'98E=M 00L-0T ool 00L-0T ool 9Jed 3SON
60L0=d sLro=d 8g¢0=d
S6L=M 00l-SZ S/ 00L-ST 00l S'LLZ=M  S/-0 ST S0 74 STLE=M 00L-S2 S/ 00L-ST SL Buiysniq ey
£150=d gelo=d oz’ 0=d
¥9L=M 00L-0Z 00L 00L-0C 00L §'SOZ=M  09-0 0T 00L-0 o€ S =M 00L-0 08  00L-02 08 Buiysniq yroo|
ov0'0=d zos'0=d 89L0=d siauleuod
§'S0Z=M 00L-O¥ 08 00L-0 00L S'6£9=M  08-0 0 00l-0 oL LST=M 00L-0% 08  00L-0 ool Bupjuup jo asn
8ze0=d LeLo=d 6ev'0=d
G'€8L=M 00L-OF 08 00L-0 08 §'869=M  08-0 0 080 oL S8ly=M 00L-0 08  00L-0 08 s[isu1n Jo asn
€e50=d 96/'0=d wio=d
9SL=M 00L-SZ 00L 00L-0S 00L §'895=M 00L-0 00L 00L-S2 ool §'96E=M 00L-0S ool 00L-0§ 00l $94N1X3) POO4
adods 9 2dods I adoos E adoos EN} adoos E} adoos EN
Ksdajida Asdajda Asdapida Ksdajida Asdajida
YHM  INOYUM Asdapida yum  Inoyum Yum INOYUM
eibajdiwaH eibajdensa) eibajdig
1591 [%] saniAnde [%] sanianoe [%] sanianoe
Sijle\  po491sew Jo 1S91SI||ep\\  paJolsew Jo 1s31SI||eA\\  paJ43isew Jo
-leysniy  9bejuadiad  -|eysnuy  abejuadisd  -|eysnhiy  abeUIIBH uUlewWO( d4ed-§|dS
L Ksdajida Jo 9ouasaid Junodde ojul buryey ‘palpnis SY3 Ul Ulewo 24eD-[9S JO SIS palalsew ay] *G d|qel



97

rs0'0=d =d €zg'0=d
€6L=M 00L-0 00L 00L-0 OO0l 885=M 0-0 0 0-0 0 GESE=M 00L-0 08 00L-0 08 silelsumoq
600'0=d 1L20=d v6,0=d
€0C=M 00L-0 00L 00L-0 00l S65=M 0Z-0 0 0Z-0 0 LSE=M 00L-0 08 00L-0 08 sieysdn
saoeyIns
LL00=d €/z0=d 6000=d :uoiowod0|
oLZz=M 00L-0 08 00L-0 OO0l 059=M  08-0 0 09-0 0 6L=M 001L-09 00L 00L-0 09 J00pINO
paads/adueisip
lyeo=d €56'0=d ¥€00=d :uonowodo|
G'89L=M 00L-0 00L O00L-0 00l L6S=M 0Z-0 0 or-0 0 SETC=M 00L-0¢ 08 00L-0 09 J00pINO
spoyiaw
oly'o=d 106'0=d epeo=d uonowod0|
S'S9L=M 00lL-05 O00L o00L-0 ool 18G=M 0s-0 0 0s-0 0 S'80E=M 001-0S 0s 00L-0 0s J00pINO
olro=d 9lo0=d 619°0=d
S'06L=M 00L-09 08 00L-0 ool 9//=M  08-0 0 00L-0 09 S9EE=M 001L-09 00L 00L-0 08  s323[qo satued/s|ind
geeo=d €€00=d §59'0=d paads/aduelsip
S¥9l=M 00L-0 00L 00L-0 00l 9¢/=M 00l-0 0 08-0 0 oreE=M 00L-0% 00L 00L-0 00L :uOlOWOD0|I00opU|
80=d §80'0=d 858'0=d spoyiaw
G'ESL=M 00l-€€ O00L O00L-0 00l vLL=M £9-0 0 £9-0 €€ LSE=M 00L-€¢€ 19 00L-0 /9 uolloWo0d0| J00pU|
l'o=d 68°0=d €eLo=d
LZL=M 00L-0%¥ 08 00L-0¢ o0l 999=M  0¥-0 (14 or-0 (014 Y9T=M 00L-0¢ 00L 00L-0 09 siejsuely qng
Lozo=d z60'0=d gse0=d siasuely
€8l=M 00l-SC SZ 00L-0 ool S'L0L=M S/-0 0 S/-0 0 S'80€E=M 00L-0S 74 00L-0 SL /Rujiqow pag
g65°0=d 5000=d zsLo=d
S'E9L=M 00L-0 08 00L-0 ool €69=M 0-0 0 0¥-0 0 LVE=M 00L-0 08 00L-0 09 Siojsuely ied
vye0=d lyeo=d viro=d siajsueny
S'v/l=M 00L-09 08 00L-0F OO0l S/L/9=M  09-0 (14 08-0 0c Y9T=M 00L-0t 08 001-0¢ 08 Jleydsaym/iteys
€0z0=d 1£00=d 995°0=d
§'Z8L=M 00L-0+ 08 00L-0 OO0l SvYeL=M  0F-0 0 08-0 (114 0€E=M 00L-0t 08 00L-0 08 Si9jsuell1vfiol
9dods 9w 2dods o adoos EIN 2dodg E} adoos 9N adoos E
Asdajida Asdajida Asdajida  Asdajida Asdajda Ksdaida
YIM  INOYIIM UM INOYUM UM INOYUM
eiba|diwaH eibajdensa eibajdig
1531 [%] saniande 1531 [%] senianoe 1591 [%] seniAnde
sijle\ paJ9isew jo sijlem paisisew  sijjep\  paJaisew jo ulewoq
-leysniy  abejuadiad -|eysnay jo abejuadiad -jeysniy  abeiusdiad Aupqon

The effect of seizures on functional status of people with spastic forms of cerebral palsy

Ksda)ida jo 9ouasaid Junodde ojul buryel ‘palpnis ay3 ul urewoq AMIGOIA Ul S||1YS paJal1sew ay] ‘9 ajqel



Agata Michalska and Janusz Wendorff

98

9/€0=d 9ot'0=d z100=d
§'S/L=M 00L-0 Ot 00L-0 09 F9=M  Ov-0 0 08-0 0 l¥S=M  08-0 oy  00L-0 09 uonouny Aunwwo)
Le10=d z100=d 60t'0=d
§'€6L=M 00L-0 OF 00L-0 08 lZZ=M  0v-0 0 09-0 0 SZr=M  00L-0 09 00L-0 09 uod)04d-y|3s
g6v'0=d 60z°0=d gelo=d
69L=M 00L-0 08 00L-0 08 §99=M  09-0 0 08-0 0 §89%=M 00L-0 09 00L-0 08 snioyd pjoyasnoy
Syzo=d Loro=d 8000=d
G'€8L=M 00L-0 09 00L-0 08 l0OZ=M  08-0 0z  00L-0 ot 9vS=M  00L-0 oy 00L-0 08 Uo11eIUBLIO W]
6000=d €91'0=d 8000=d
LZZ=M 00L-0 08 00L-0 0OL T0L=M 00L-0 0€  00L-0 of LlZS=M  001-0T 08 00L-0 ool uonew.ojul-j|as
L¥00=d v100=d £100=d
§'90C=M 00L-0C 09 00L-0 00l 6/L=M  08-0 0 00L-0 (014 0Zs=M  00L-0 09 00L-0 0oL $129(q0 yum Aeid
€oro=d syzo=d 6L0'0=d
§'S6L=M 00L-0¥ 09 00L-0Z 00l 189=M 00L-0 0z  00l-0 o€ €1S=M  00L-07 or  00L-0 0oL suoIORIAIUI 1D
spe0=d 8000=d 910'0=d
S'S/L=M 00L-0Z 08 00L-0 00l €08=M 00L-0 0Z  00L-0 ot 9lS=M  00L-09 08 00L-0T 0oL Aejd aAideISIUL [RIDOS
z6T0=d §80°0=d €100=d
08L=M 00L-0Z Ot 00L-0 08  9Z/=M 00L-0 0z  00L-0 (014 LES=M  00L-0 or  00L-0 08 uonnjosal wa|qoid
€0'0=d 9z0'0=d zs00=d uonedIUNWWOd
¥0Z=M 00L-0Z 08 00L-0 00L S+¥9/=M 00L-0 0 00L-0 Oy  S//F=M  00L-0F 08 00L-0 00L  dnIssaidxa jo Ayxajdwod
/10=d 620'0=d 00'0=d UOoIeIIUNWWOD
98L=M 00L-0 08 00L-0 00l 09/=M 00L-0 0 00L-0 0z €ZS=M  00L-0T 08 00L-0 0oL Jo asn jeuonouny
6vc0=d 6cL'0=d €100=d Auxajdwod
S'08L=M 00L-0v 09 00L-0 00l L0/=M 00L-0 0z  00L-0 09 60S=M  00L-0C 08 00L-0 00L 9>U}uds Jo uolsudyaidwo)
Sb00=d £L0°0=d L0o'0o=d sbulueaw
86L=M 00L-09 08 00L-Ot 00L SO0£L=M 00L-0 08 00L-0T 08 ¥ZS=M  00L-0F 08 00L-0t ool piom jo uoisusyaidwo)
2dodg 3y 2dods I adoos 9N adoos E} adoos E} 92dodg EIN
Asdajda Asdajida Asdajida Asdajda Asdajida Asdajda
YUM  INOYUM YUM  INOYUM YuMm oYUM
eiba|diwsH eibajdens) eiba|dig
[%] [%] [%]
1s31  saniAnde 1591 saniAlde 1591 saniAnde

sijle\ paJaisew jo

sijle\  paJaisew jo
-|exsniy abejuadiad -[eysniy  abejuadriad

sljle  paisisew jo
-|exsnay  abejuadiad

ujewoq uonduUN4 [e1P0S

Asdajida jo aduasaid Buipnjdul ‘palpnis 8y Ul UIRWO UOIIdUNS [BIDOS Ul S||S paJdlsew ay] */ ajqel



The effect of seizures on functional status of people with spastic forms of cerebral palsy 99

without secondary generalization. However, the issue
was not statistically developed, due to the nature of the
study, based mainly on the analysis of questionnaires
without personal examination conducted by the au-
thors. These results are consistent with other referenc-
es (Bruck et al., 2001; Sianturi et al., 2002; Kolomyjska
etal., 2004).

Among the factors associated with occurrence of ep-
ilepsy are low birth weight and gestational age (there
is a higher risk in children born more than 37 week of
pregnancy), however, there is no general agreement be-
tween authors. Other cited factors include intellectual
disability, presence of neonatal seizures and abnormal
neuroimaging. Epilepsy is associated with an increased
risk of cognitive problems and behavioural disorders
and decreased probability of walking. Epilepsy is ob-
served in over 90% of the patients with severe intellec-
tual disabilities and thus is frequently used as a mark-
er of severity of the CP (Kulak and Sobaniec, 2003;
Marszal, 2006; Carlsson et al., 2008; Sellier et al., 2012).

Epilepsy and intellectual disability

The relationship between epilepsy and intellectual dis-
ability was and is still widely debated. It appears that in
the case of CP, cognitive impairment can result from
damage to the CNS independent of epilepsy, but co-
existing with it, or it can be consequent to epilepsy.
The high incidence of epilepsy and cognitive impair-
ment among the patients with CP suggests that these
disorders have common or related origins (Wendorff,
2010; Sellier et al., 2012). According to Kotomyjska et
al. (2004), all of the factors leading to damage to the
CNS, are also the factors predisposing to seizures. The
study results confirm that children with cognitive im-
pairment had higher frequency of epilepsy than those
without cognitive impairment (Carlsson et al. 2003;
Kulak et al., 2005).

In the present study a difference in the incidence
of cognitive impairment in the patients without (72%)
and with epilepsy (97%) was confirmed. In the study
by El-Tallawy et al. (2014) the percentages were similar
(66.7% and 84.6% respectively). Kotomyjska et al. (2004)
reported that in the group of 52 children with CP, cog-
nitive impairment was present in 75% of the respon-
dents, 36.54% cases of which were profound, 26.92%
cases were moderate, and 11.54% of cases were mild.
Profound disorder was found significantly more fre-
quent in the case of tetraplegia as reported by Gajewska
etal. (2014). In the present study, profound disorder re-

lated to 28 patients, 96.4% of whom were children with
tetraplegia. It was the only form of CP which revealed
presence of a significant relationship between epilep-
sy and intellectual disability (p=0.044). Other investi-
gators have recently shown that chronic medication re-
fractory temporal lobe epilepsy leads to cognitive im-
pairment over time, with longer duration significant-
ly related to decreases in memory, attention and exec-
utive function skills. These findings underscore the
importance of early and effective intervention to con-
trol seizures (Kent et al., 2006; Black et al., 2010, Chap-
man et al., 2010).

Epilepsy and functional status

Results of the study revealed significant relation be-
tween occurrence of epilepsy and average scores in both
subscales of PEDI. The patients with epilepsy revealed
a lower level of functioning and a higher level of sup-
port compared to those without epilepsy. The analysis
at the level of the CP form showed, however, difference
only in social functioning of the patients with diplegia
and social functioning and mobility of the patients with
tetraplegia. The results are similar for the analysis con-
ducted at the level of individual PEDI domains. Gajew-
ska et al. (2014) using GMFCS, and MACS functional
systems assessed the effects of epilepsy and cognitive
impairment on locomotion and manual skills. Occur-
rence of epilepsy in children with CP was associated
with worse manual function and general motor per-
formance. However, these were not related to the spe-
cific type of CP. In children with epilepsy, MACS was
on a higher level (i.e., hand function was poorer). The
same relations for three classification systems (GMFCS,
MACS and CFCS) were found in our study.

The detailed analysis of functioning of the study
group showed significant differences in the minor num-
ber of Self-Care Domain and Mobility Domain items.
The largest number of statistically significant differ-
ences were observed in the Social Function Domain.

It is stated that children with both CP and epilepsy
have a poorer prognosis for ambulation than children
with only CP (Trahan and Marcoux, 1994). Among
the factors contributing to emergence of self-locomo-
tion are the following: intellectual disability, presence
of epilepsy and severe sensory dysfunction (Koman
et al., 2004; Himmelmann et al., 2006; Beckung et al.,
2008). In the studies of Kutak et al. (2005) the locomo-
tion function was affected in similar proportions in
the tetraplegic and diplegic CP children with or with-
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out epilepsy. In many studies using PEDI regression
analysis, epilepsy is not indicated as the main predic-
tor in the Mobility Domain nor in the Self-Care Do-
main. The strongest predictor in the Mobility Domain
is the level of GMFCS (Ostensjo et al., 2003; Smits et
al., 2011; Tseng et al., 2011; Phipps and Roberts, 2012).
MACS level is considered to be a strong predictor in the
Self-Care Domain (Ohrvall et al., 2010; Ahn et al., 2011;
Phipps and Roberts, 2012). In contrast, intellectual dis-
ability and epilepsy are factors closely associated with
social functioning (Voorman et al. (2006); Wong et al.
(2004)) and explain the results obtained in the field of
Social Function Domain.

Decreased level of motivation and cognitive explo-
ration activities and lower life expectancy of the ac-
quired skills, contribute to the development of interde-
pendence existing between cognitive deficits and the
effects of rehabilitation. In children with moderate and
severe levels of intellectual disability worse therapeu-
tic results are observed compared to children with nor-
mal development or a slight delay (Zgorzalewicz et al.,
2001). The studies of Karimzadeh et al. (2010) found
that hemiparetic patients with epilepsy did not show
a good outcome after rehabilitation. With regards to
patients with severe drug resistant epilepsy, the per-
formed skills or previously learned skills could be lost
(Aicardi, 1990).

The results, i.e. a significantly lower level of social
functioning especially in the group of patients with di-
plegia, can indicate a secondary negative effect of epi-
lepsy on cognitive and functional status. These relation-
ships, however, require verification by further studies.

The present study is, to our knowledge, the first in
Poland, involving the attempt to specify the function-
al status of patients with CP and epilepsy. The limita-
tions of the study are the questionnaire character of
the study, and the absence of more detailed descrip-
tion of epilepsy.

CONCLUSIONS
The presence of epilepsy is associated with lower levels
of social function in patients with cerebral palsy; par-
ticularly, with regard to mobility and selfservice.
Assessment of epilepsy impact on the level of social
functioning of people with CP (diplegia, tetraplegia,
hemiplegia) is difficult because ambiguous relation-
ship with mental retardation.
The detailed assessment of the impact of epilepsy on

the level of functioning of people with CP should be
undertaken separately for each group.
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