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ABSTRACT
Background: Cerebral palsy (CP) is a group of persistent (but not necessarily unchanged), move-

ment, posture, muscle tone and motor skills disorders non-progressive, with early onset, due to non-
progressive impairments, occurring on an immature brain or a brain under development (prenatal, 
perinatal, postnatal during the first 3-4 years of life). It is associated to a variable extent with: cognitive 
disorders, epilepsy, sensory deficits, behaviour disorders. 

Aim: The study of the correlations between the clinical forms/subtypes of CP, comorbidities, and se-
verity of functional impairment. 

Material and method: It is a retrospective trial aimed only at patients with the diagnosis of cerebral 
palsy admitted at Paediatric Neurology Clinic of the “Alexandru Obregia” Clinical Hospital in 2010. 

Results, discussions and conclusions: Patients with cerebral palsy corresponding with the criteria 
for inclusion: 379. The spastic CP type has prevailed. Comorbidities like mental retardation, epilepsy, 
and ophthalmic disorders were found with greater frequency than in the studies in the literature.

The unilateral spastic form was statistically correlated with slight functional impairment (GMFCS 
I), with the absence of comorbidities or mild mental retardation, or with focal epilepsy when there is epi-
lepsy. The bilateral spastic, tetraparetic and dyskinetic forms were correlated significantly with severe 
functional impairment (GMFCS IV, V), with profound or severe retardation, microcephaly, swallowing 
disorders, statural, ponderal hypotrophy, blindness and epilepsy. The bilateral spastic paraparetic form, 
which in the literature is mentioned as having fewer associated disorders (for example strabismus, slight 
retardation), when there is severe functional impairment, it may have the same comorbidities as the te-
traparetic form (similar to the cases studied in the hospital). Comorbidities are the main admission cause 
and it correlates with the severity and prognosis.
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INTRODUCTION

C erebral palsy (CP) is a group of 
persistent (but not necessarily un-
changed), movement, posture, 
muscle tone, and motor skills di-
sorders non-progressive, with ear-

ly onset, due to non-progressive impairments, 
occurring on an immature brain or a brain un-
der development (prenatal, perinatal, postnatal 
during the first 3-4 years of life) (1). It is associ-
ated to a variable extent with: cognitive disor-
ders, epilepsy, sensory deficits, behaviour di-
sorders.  

AIM

The study of the correlations between the 
clinical forms/subtypes of CP, comorbidities, 

and severity of functional impairment.  

MATERIAL AND METHOD

It is a retrospective trial aimed only at patients 
with the diagnosis of cerebral palsy admitted 

at Paediatric Neurology Clinic of the Clinical 
Hospital “Alexandru Obregia”, in 2010. All pa-
tients with the diagnosis of cerebral palsy were 
reassessed retrospectively based on data re-
corded in their medical observation sheet 
based on the previous records, development, 
clinical examination, laboratory and paraclini-
cal examinations.

Inclusion criteria: patients with the diagno-
sis of cerebral palsy and who underwent cere-
bral imaging. 

Exclusion criteria: static movement disor-
ders with an onset after the age of 3, more or 
less progressive movement disorders or psy-
chomotor retardation due to progressive tu-
moral, metabolic, degenerative, genetic causes; 
the presence of sensory deficits, ataxia, muscle 
atrophy, involuntary movements occurred in 
the development; medullary lesions; move-
ment disorders caused by muscles or periphe-
ral motor neuron disease; hypotonic syn-
dromes, patients with a family history of 
“cerebral palsy”, the presence of unexplai nable 
acute episodes of vomiting, diarrhea, con-
sciousness disorders, abnormal movements, 
mental or endocrine disorders (growth hor-
mone deficit, adrenal insufficiency, diabetes), 
patients aged under 1.

From a clinical point of view cerebral palsy 
was classified according to the classification 

from 2002 of SCPE (European Cooperation on 
Surveillance of Cerebral Palsies in Europe) in 
(2): spastic; ataxic; dyskinetic; (dystonic; cho-
reoathetosic), and refers to a muscle tone, mo-
tion and dominant posture disorder. 

Functional Classification

The motor disorders were evaluated from a 
functional point of view and classified accor-
ding to GMFCS (the scale for the classification 
of the gross motor function) into 5 levels/grades 
(3,4): Synthetic: Level I – walking without re-
strictions, Level II – walking without aid de-
vices, but with some limitations when walking 
outside the house, Level III – assisted walking, 
Level IV – auto-mobility with limitations, the 
children are transported or use powered trol-
leys, Level V – severely limited self-mobility (for 
children under 2 years, born prematurely, the 
corrected age at assessment was used).

The associated clinical signs or comorbidi-
ties were also recorded for analysis: mental 
retardation, epilepsy, ocular/ vision disorders, 
microcephaly, macrocephaly, hearing disor-
ders, swallowing disorders, mental disorders, 
behaviour and speech disorders, growth defi-
cits, obesity, orthopaedic complications.

Statistical analysis

The data obtained was processed using the 
statistical software. The Chi square test (Pear-
son chi- square) was used for the comparison 
of more than 2 variables. The value p <0.05 is 
of statistical importance.  

RESULTS AND DISCUSSIONS

Patients with cerebral palsy corresponding 
with the criteria for inclusion: 379 of 495.
Characteristics of the batch:
Distribution by gender: girls 159 (42%), 

boys 220 (58%), ratio: boys/girls 1.38 /1.Place 
of origin: urban area 199 children (52.5%), ru-
ral area 180 children (47.5%). 

The age of the children was between 1 and 
17 years: average age 5.94 years (5 years and 
11 months) with the following distribution per 
age groups: 106 children (28%) 1 to 2 years, 
106 children (28%) 3 to 5 years, 100 children 
(26.4%) 6 to 10 years, 67 children (17.7%) >10 
years.

Clinical forms identified: bilateral spastic 
form 185 children (48.8%), bilateral spastic di-
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paresis 103 (27.2%), bilateral spastic triparetic 
14 cases (3.7%), tetraparetic spastic 68 cases 
(17.9%), unilateral spastic 104 cases (27.4%), 
dyskinetic 66 cases (17.4%), ataxic 24 cases 
(6.3%) (Figure 1).

The clinical forms identified in my trial had 
a distribution comparable with those in litera-
ture, i.e. the spastic forms have prevailed 
76.2% (80-90% in literature) (5-9). The dyski-
netic form was more numerous than in litera-
ture (17.4% versus 7% in the population-based 
trials, 6-7% in the hospital-based studies). An 
explanation might be the fact that these chil-
dren undergo imaging investigations more fre-
quently, and patients with this forms had severe 
functional impairment, severe mental retarda-
tion and epilepsy and required hospitalization 
for treatment.

Functional impairment according to the 
Gross Motor Function Classification System 
(GMFCS)

From the point of view of severity of the 
functional impairment, the distribution was 
relatively uniform in the 5 levels: GMFCS I – 
20.3% of the children, GMFCS II – 22.7%, GM-
FCS III – 17.6%, GMFCS IV – 22.4%, GMFCS V 
– 16.9 % of the children, different from the 
population studies where mild impairment 
predominates (GMFCS I) (6).

The distribution of clinical forms in GMFCS 
levels was the following: (Figure 2).

GMFCS I – the majority unilateral spastic 
forms 80.5%. No tetraparesis was classified at 
this level. GMFCS II – unilateral spastic forms 
37.2%, bilateral spastic (39.5%) – predomi-
nantly diparesis, GMFCS III – bilateral spastic 
forms (76%) predominantly diparesis, GMFCS 
IV – bilateral spastic forms (61.2% – 28 spastic 
diparesis, 2 spastic triparesis, 22 tetraparesis), 
GMFCSV – 62.5% bilateral spastic forms, most 
of which are cases of spastic tetraparesis, and 
dyskinetic forms 35.9%. 

Statistically significant correlations (p = 
0.000) in the study were: unilateral spastic 
forms with mild functional impairment GMFCS 
I, II, bilateral spastic diparetic forms with mod-
erate and severe functional impairment GMF-
CS II, III, IV, bilateral spastic tetraparetic forms 
with severe functional impairment GMFCS III, 
IV, V, dyskinetic forms with severe functional 
impairment IV, V, and ataxic forms with mode-
rate functional impairment GMFCS level II. 

This data is consistent with the data in the lit-
erature (Beckung and Hagberg, 2000) (10).

What is different is the classification with a 
greater frequency of the spastic diparesis in the 
study in levels III IV, which could be explained 
by the extent of the lesions affecting the motor 
skills, in these CPs, the most severe forms being 
superposable to the spastic tetraparetic form.

Disorders associated signs or identified co-
morbidities: mental retardation was present in 
80.2% of the cases, epilepsy was present in 
49.9 % of the cases, and absent in 50.1% of the 
cases (the second in terms of frequency be-
tween the associated disorders). Most cases 
were cases of focal epilepsy (73.5%), primary 
generalized (23.3%) and undetermined (3.2%). 
Most epilepsies were symptomatic and crypto-
genic (when MRI, CT were normal and motor 
deficit were not concordant with seizure type, 
in the absence of family history of seizure). 
Ophthalmological disorders were present in 
49.6% of the cases (the third in terms of fre-
quency among associated disorders), micro-
cephaly 32.7% of the cases, weight hypotrophy 
18.2% of the cases, stature hypotrophy 15.6% 
of the cases, swallowing disorders 10% of the 
cases, speech disorders were 7% of the cases.

FIGURE 1. Clinical forms distribution.

FIGURE 2. The distribution of clinical forms in GMFCS levels (% of 
pacients with GMFCS level).
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Mental retardation, epilepsy, and ocular 
and vision disorders were found with greater 
frequency than in the studies in the literature 
(29-52%) (9-14), and the speech disorders less 
frequent (9,10,15). A possible explanation 
would be that, some of the children with CP 
arrive for admission in the hospital because of 
comorbidities, and some comorbidities may be 
underdiagnosed due to the young age of the 
children (speech and hearing disorders) or due 
to significant mental retardation.

The distribution of comorbidities and the 
correlations between the clinical form and 
comorbidities

Mental retardation: The intellect was nor-
mal at 28.2% (compared to 69% in the litera-
ture) of the spastic diparesis cases, and 38.5% 
(compared to 50-82% in the literature) of the 
spastic hemiparesis cases studied. Normal in-
tellect was correlated with the bilateral spastic 
diparetic or hemiparetic form (p = 0.000) (Ta-
ble 1), with the absence of epilepsy (p = 0.000) 
and the absence of comorbidities. The values 
are smaller than in the literature, but the cor-
relations are consistent with those in the litera-
ture (9,16).

Mental retardation was predominant in 
spastic tetraparetic forms (98.5%), dyskinetic 
forms (95.5%), ataxic forms (91.3%). It was 
however present also in 71.8% of the spastic 
diparesis cases, and in 61.5% of the spastic 
hemiparesis cases (but here almost half were 
with mild retardation). Except for the ataxic 

and tetraparetic form, the presence of mental 
retardation was higher than in the literature in 
correlation with the clinical forms, which is due 
to more severe functional impairment in the 
diparetic, dyskinetic and hemiparetic forms 
(which is obvious in the GMFCS classification 
of spastic diparesis). Mild retardation was cor-
related with the unilateral spastic form (p = 
0.000) and the presence of visual field anoma-
lies (p = 0.016). 

Severe and profound retardation were cor-
related with the tetraparetic and dyskinetic 
forms (p = 0.000), with the presence of epi-
lepsy (p = 0.000), seeing disorders (blindness) 
(p = 0.016), microcephaly, swallowing disor-
ders, stature-weight hypotrophy. The type of 
epilepsy was not correlated with retardation (p 
= 0.190). The data is consistent with the data 
in the literature, with the exception of the fact 
that in dyskinetic forms the intellect is usually 
normal in 64-86% of the cases. Severe retarda-
tion was described in children with dyskinetic 
CP with severe impairment of basal ganglia, 
thalamus and hippocampal atrophy, associated 
with seeing disorders (Krageloh-Mann 2002 
(17). Our patients with dyskinetic forms were 
severely impaired functionally and had thala-
mus lesions. 

Epilepsy: 41.7% of the spastic diparesis cas-
es (compared to 16-27% in the literature), 
61.8% of the spastic tetraparesis cases (as com-
pared to 50% in the literature), 53.8% of spas-
tic hemiparesis (27-44% in the literature), 41% 
of the dyskinetic forms (as compared to 25% in 
the literature), 45.8% of the ataxic forms (as 

Person Chi-Square Tests

Clinical type of CP
Mental retardation Chi-square 139.298

df 20
Sig. .000*,a

TABLE 1. Correlations between mental retardation and CP type.
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absent 29 28.2% 0 .0% 1 1.5% 40 38.5% 3 4.5% 2 8.3% 75 19.8%
mild 24 23.3% 5 35.7% 5 7.4% 31 29.8% 6 9.1% 6 25.0% 77 20.3%
moderate 19 18.4% 4 28.6% 5 7.4% 20 19.2% 15 22.7% 6 25.0% 69 18.2%
severe 25 24.3% 5 35.7% 35 51.5% 11 10.6% 28 42.4% 8 33.3% 112 29.6%
profound 6 5.8% 0 .0% 22 32.4% 2 1.9% 14 21.2% 2 8.3% 46 12.1%
Total 103 100.0% 14 100.0% 68 100.0% 104 100.0% 66 100.0% 24 100.0% 379 100.0%
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compared to 20-30% in the literature), had 
epilepsy (8,10,11). The higher frequency of 
epilepsy in the patients in my study as com-
pared to the data in the literature is due to the 
fact that epilepsy is a frequent reason for hospi-
talization in the case of children with CP. The 
bilateral spastic tetraparetic form was correla-
ted significantly (p = 0.03) with the presence 
of epilepsy, the unilateral spastic form was cor-
related with the presence of focal epilepsy and 
the bilateral spastic diaretic form with undeter-
mined epilepsy (p = 0.001).

Other comorbidities (Table 2): Swallowing 
disorders, microcephaly, stature-weight hypo-
trophy were statistically significantly associated 
with the bilateral spastic tetraparetic and dyski-
netic forms. Blindness (mostly cortical blind-
ness) was significantly more frequent in the 
spastic tetraparetic form (p = 0.000). 

Stature-weight hypotrophy and strabismus 
were associated significantly from a statistical 
point of view with spastic diparesis compared 
with unilateral spastic forms (p = 0.000). 

Mental and hyperkinetic disorders and nys-
tagmus were associated (p = 0.000) with the 
ataxic form and the number of cases with these 
comorbidities was too small.

Comorbidities were correlated with the 
severity of CP as follows:

Unexpectedly, epilepsy was present in my 
study with the same frequency of approximate-
ly 50% regardless of the severity of the func-
tional impairment GMFCS. This was due to the 
fact that patients with diparetic and dyskinetic 
forms arrived more frequently (almost double) 
than in the literature and this is one frequent 
reason for hospitalization. Focal epilepsy was 
significantly more frequent in children with PC 
classified as GMFCS levels I and II (p = 0.007). 
(Patients with spastic hemiparesis that are hos-
pitalized usually for epilepsy were classified 
more frequently).

I have found statistically significant correla-
tions between mental retardation and the se-
verity of the GMFCS functional impairment (p 
= 0.000), the level of retardation being corre-
lated with the GMFCS functional impairment 
level: the absence of mental retardation or 
mild retardation were associated statistically 
significant with mild functional impairment, 
GMFCS I, severe or profound mental retarda-
tion was associated with statistically significant 
with severe functional impairment, GMFCS V, 
mild and moderate retardation were associated 

Clinical type of
Comorbidities Chi-square 246.781

Df 70
Sig. .000*,a,b

TABLE 2. Correlations between comorbidities and CP type.

Clinical type of CP
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Ophtalmic disordrs 60 58.3% 7 50.0% 39 57.4% 43 41.3% 28 42.4% 11 45.8% 188 49.6%
Speech disorders 8 7.8% 1 7.1% 4 5.9% 10 9.6% 6 9.1% 4 16.7% 33 8.7%
Hearing disorders 3 2.9% 0 .0% 3 4.4% 2 1.9% 2 3.0% 0 .0% 10 2.6%
Swallowing 
disorders

2 1.9% 0 .0% 13 19.1% 1 1.0% 21 31.8% 1 4.2% 38 10.0%

Microcephaly 30 29.1% 4 28.6% 32 47.1% 17 16.3% 37 56.1% 4 16.7% 124 32.7%
Macrocephaly 0 .0% 0 .0% 1 1.5% 3 2.9% 1 1.5% 1 4.2% 6 1.6%
Orthopaedic 
disorders

7 6.8% 1 7.1% 6 8.8% 5 4.8% 2 3.0% 1 4.2% 22 5.8%

Weight defficit 19 18.4% 1 7.1% 22 32.4% 2 1.9% 20 30.3% 5 20.8% 69 18.2%
Statural-hypotrophy 18 17.5% 1 7.1% 18 26.5% 2 1.9% 18 27.3% 2 8.3% 59 15.6%
Mental disorders 9 8.7% 0 .0% 3 4.4% 14 13.5% 1 1.5% 6 25.0% 33 8.7%
Dyslexia,, et al 1 1.0% 1 7.1% 0 .0% 2 1.9% 0 .0% 1 4.2% 5 1.3%
Obesity 2 1.9% 0 .0% 1 1.5% 7 6.7% 0 .0% 1 4.2% 11 2.9%
Hypperkinesia 7 6.8% 0 .0% 1 1.5% 7 6.7% 0 .0% 4 16.7% 19 5.0%
Absent 21 20.4% 3 21.4% 6 8.8% 33 31.7% 13 19.7% 5 20.8% 81 21.4%
Total 103 100.0% 14 100.0% 68 100.0% 104 100.0% 66 100.0% 24 100.0% 379 100.0%
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significantly from a statistical point of view with 
moderate functional impairment, GMFCS II, 
III.

Correlations between other comorbidities 
and the GMFCS level: the absence of comor-
bidities was associated significantly from a sta-
tistical point of view with GMFCS I (p = 0.000), 
mental and hyperkinetic disorders with GMF-
CS II, microcephaly and hypotrophy weight 
with GMFCS III, microcephaly, swallowing dis-
orders, stature and weight hypotrophy with 
GMFCS IV, V. Correlations between ocular/vi-
sual disorders and GMFCS (p = 0.000): visual 
field anomalies were correlated with GMFCS I 
(spastic hemiparesis is included here), strabis-
mus with GMFCS IV (explainable by the fact 
that spastic diparesis are classified here), blind-
ness with GMFCS V (spastic tetraparesis is in-
cluded here).  

CONCLUSIONS

The unilateral spastic form was statistically 
correlated with mild functional impairment 

(GMFCS I), with the absence of comorbidities 
or mild mental retardation, or with focal epi-
lepsy when there is epilepsy.

The bilateral spastic, tetraparetic and dyski-
netic forms were correlated significantly with 
severe functional impairment (GMFCS IV, V), 
with profound or severe retardation, micro-

cephaly, swallowing disorders, stature, weight 
hypotrophy, blindness and epilepsy. The bila te-
ral spastic diparetic form, which in the litera-
ture is mentioned as having fewer associated 
disorders (for example strabismus, mild retar-
dation), when there is severe functional impair-
ment, it may have the same comorbidities as 
the tetraparetic form (similar to the cases stu-
died in the hospital).

Certain comorbidities are suggestive of cer-
tain clinical forms, therefore they need to be 
investigated, and there is a tight connection be-
tween certain comorbidities. The severity of 
the cerebral palsy was dependent on the clini-
cal form and on the presence of associated co-
morbidities.

Comorbidities are the main admission cause 
and it correlates with the severity in CP and 
also with prognosis.

We can estimate, to a certain extent, a clini-
cal picture with associated comorbidities and 
we can assess the evolution and formulate a 
functional prognosis.

Etiology and the time of the occurrence of 
the lesion are also important in cerebral palsy. 
An important role in the etiological diagnosis 
and in establishing the occurrence of the lesion 
was played by imaging investigations. Finding 
the etiology is the first step in finding treatment 
and prophylaxis.


