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Abstract

Aim: The aim of this study was to determine the demographical and clinical features of patients
with cerebral palsy (CP) attending to our outpatient or inpatient clinics. Materials and Methods:
Children admitted to Inonu University Faculty of Medicine Department of Physical Medicine and
Rehabilitation outpatient or inpatient clinics, Malatya, Turkey with the diagnosis of CP during
the study period were included in the study. Age, sex, etiological factors, clinical classifications,
and epidemiological characteristics such as socio-economic status as well as the problems asso-
ciated with CP were analyzed in all patients. Results: Of the total of 130 patients with mean ages
51.05 * 36.06 months, 51 were girls and 79 were boys. The most common etiologic risk factors
were bleeding and presence of threatened miscarriage in prenatal period; asphyxia, low birth
weight and prematurity in perinatal period; and neonatal convulsions and hyperbiluribinemia
in the postnatal period. Consanguineous marriage was present in 24.6% of families. In clinical
classification it was seen that 45 subjects were spastic quadriplegic (34.6%), 41 were spastic
diplegic (31.5%), 15 were dyskynetic (11.5%), 14 were spastic hemiplegic (10.8%), 10 were
mixed type (7.7%) and 5 were hypotonic/ataxic (3.8%). Conclusion: Prenatal risk factors con-
stitute the foremost risk factors in CP etiology. CP incidence can be lowered by close follow up of
the newborns who has been considered as high risk newborns due to the presence of risk fac-
tors during pregnancies or deliveries, and by increasing the number of neonatal intensive care
units. Besides, it is important to raise public awareness about consanguinity marriages in our
country.
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1. Introduction

Cerebral palsy (CP) is a well-recognized neurodevelopmental disability characterized by disorders in movement,
muscle tone and posture resulting from a nonprogressive damage to the immature brain tissue. Voluntary motor
activity impairments and sensorial dysfunctions develop as a consequence [1] [2]. Except from neuromotor con-
trol disorders, visual impairments, hearing impairments, communication problems, feeding problems, seizures
and cognitive impairments may also be observed in CP [3].

Although different incidence rates have been reported so far, CP is one of the most common causes of disabil-
ity in children with a mean incidence of 2 - 3 per 1000 live births in many populations [1] [4]. In a recent study
conducted in children aged between 2 - 16 years, CP prevalence was reported to be 4.4 per 1000 live births in
our country [5].

Brain damage leading to CP may develop either in prenatal, perinatal or postnatal period. Most common eti-
ologic factors are prematurity, ischemia, hypoxemia, hyper bilirubinemia and trauma [1] [6]. Since improve-
ments and advances in neonatal care significantly reduced the neonatal mortality rates in developed countries,
CP risk was accordingly increased due to the increased survival of high-risk premature and low birth weight
newborns [6] [7].

Early diagnosis and treatment of CP are particularly important in successful rehabilitation. The aim of CP re-
habilitation is to minimize the handicap by maximizing the motor control, functional level, intellectual level, so-
cial participation and independence of the child [8] [9].

Having knowledge about epidemiologic characteristics of the disease incidence of which can not be underes-
timated in general population, will be beneficial in terms of both treatment and prevention. Therefore we aimed
to determine the demographical and clinical characteristics of children with CP who admitted to our inpatient or
outpatient clinics in eastern part of Turkey.

2. Materials and Methods

The study comprised 130 children with the diagnosis of CP aged between 9 months - 14 years who had been
under follow-up at Inonu University Faculty of Medicine Department of Physical Medicine and Rehabilitation
outpatient or inpatient clinics, Malatya, Turkey. All parents gave written informed consents and study was con-
ducted according to Declaration of Helsinki. After obtaining detailed medical histories from their parents, care-
ful musculoskeletal and neurological examinations were performed by the same physiatrist.

Age, gender, maternal age and profession, paternal age and profession, detected etiological factors, concomi-
tant problems (including visual impairments, hearing impairments, speech disorders, feeding problems and cog-
nitive impairments) and epidemiological characteristics of the patients were assessed. Sociodemographical cha-
racteristics of the patients” and their families, information about the diagnosis and subsequent therapies, and de-
tailed histories of prenatal/perinatal/postnatal period were gathered from face-to-face interviews and from med-
ical records. Presence of deformities, spasticity and concomitant problems were determined after performing
detailed musculoskeletal and neurological examinations. Cranial magnetic resonance imaging findings were also
recorded if available. Etiological classifications were made regarding the prenatal, perinatal, and postnatal risk
factors.

Clinical classifications were done according to Hagberg’s [10] classification. Patients were groupped into
following categories:

1) Spastic quadriparesic CP,

2) Spastic diplegic CP,

3) Spastic hemiplegic CP,

4) Dyskinetic CP,

5) Hypotonic-ataxic CP,

6) Mixt type CP.

Data analysis was performed using “SPSS” statistical software package. For Windows. Chi-square test was
used for statistical comparison. Statistical significance was set at p < 0.05.

3. Results

A total of 130 children were included in the study. Mean age was 51.05 + 36.06 months (9 - 168 months), 79
were boys (60.8%) and 51 were girls (39.2%) with a boys/girls ratio of 1.54. There was no statistically signifi-
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cant difference between boys and girls in distribution of cases by age groups, most of the cases were at 2 - 5
(43.9%) age group (Table 1).

It was seen that 96.9% of the mothers were housewives and most of the fathers were officers or self-employ-
ers. Educational levels of fathers were significantly higher than the mothers. Consaguinous marriages were
present in 24.6% (32) of the families. Regarding the socioeconomical level, 50% (65) had low, 24.6% (32) had
medium and 25.4% (33) had high socioeconomical conditions.

Regarding the clinical classifications of our patients, most of the cases were spastic quadriplegics with the ra-
tio of 34.6% (45), followed by spastic diplegics (31.5%, 41 cases), dyskitenics (11.5%, 15 cases), spastic he-
miplegics (10.8%, 14 cases), mixt types (7.7%, 10 cases) and hypotonic/ataxics (3.8%, 5 cases), respectively
(Table 2).

Regarding etiological risk factors; threat of miscarriage and vaginal bleeding was the most common risk fac-
tors in prenatal period (20.8%, n = 27); asphyxia (52.3%, n = 68), low birth weight (41.5%, n = 54) and prema-
turity (35.4%, n = 46) in perinatal period; and neonatal convulsions (18.5%, n = 24) and neonatal hyperbilirubi-
nemia (14.6%, n = 19) in the postnatal period. Etiologic factors could not be determined in 10% (n = 13) of the
cases (Table 3). When the distribution of the etiological factors in the clinical classifications were assessed, as-
phyxia and difficult deliveries were most common in spastic quadriplegic CP, prematurity and low birth weight
in spastic diplegic CP, and neonatal hyperbiluribinemia in dyskinetic CP.

Ninety-two (70.8%) children were not ambulatory and 38 (29.2%) were ambulating with support or indepen-
dently. It was seen that 4 children were using oral baclofen and one was using tizanidine. Botulinum toxin injec-
tions were performed in 9 cases and one child was using oral baclofen in addition to botulinum toxin injection.
There was intrathecal baclofen pump in one child. Forty-eight cases (36.9%) were using medical treatments,
most of which were antiepileptic drugs (41 cases).

Among concomitant problems, oral-motor dysfunctions (sucking difficulties, swallowing disorders, chewing
problems, drooling, dysarthria) were present in 54.6% (n = 71), visual problems (strabismus, hemianopsia) in
45.4% (n = 59), dental problems (enamel problems, malocclusion, tooth decays, tooth gum hyperplasia) in
43.1% (n = 56), epilepsy in 36.1% (n = 47), mental retardation in 35.4% (n = 46), involuntary movements in
23.1% (n = 30), gastrointestinal problems (vomiting, constipation) in 20% (n = 26), hearing loss in 11.5% (15)
and pulmonary problems in 9.2% (n = 12) of the patients (Figure 1).

Among musculoskeletal problems, foot deformities were detected in 56.1% (n = 73), kyphosis in 12.3% (n =
16), scoliosis in 21.5% (n = 28), knee deformities in 6.2% (n = 8) and some other problems in 2.3% (n = 3) of
the patients (Figure 2).

Table 1. Demographical characteristics of patients.

Number of patients Percentage
n =130 %
Boys 79 60.8
Gend
ender Girls 51 39.2
0-1 6 4.6
Age (years) 1-2 30 23
gl 2-5 57 439
>5 37 28.5
Table 2. Cerebral palsy types.
Type Number of patients (n) Percentage (%)
Spastic quadriparesic 45 34.6
Spastic diplegic 41 315
Spastic hemiplegic 14 10.8
Dyskinetic 15 115
Hypotonic-ataxic 5 3.8
Mixt type 10 7.7
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Table 3. Risk factors.

Risk factors Number of patients (n) Percentage (%)
Prenatal
- Threat of miscarriage or vaginal bleeding 27 20.8
- Maternal disease 12 9.2
- Multiple gestation 9 6.9
Perinatal
- Asphyxia 68 52.3
- Low birth weight 54 415
- Prematurity 46 354
- Difficult delivery 44 33.8
Postnatal
- Neonatal convulsion 24 185
- Neonatal hyperbilirubinemia 19 14.6
- Neonatal infection 13 10
- Intracraniyal hemorrhage 5 38
Undetermined 13 10

2
4

Figure 1. Concomitant problems in patients. n: number of patients.
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Figure 2. Musculoskeletal deformities in patients.
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MRI scans were available in 104 patients and 94 of them revealed various pathologies, while remaining 10
were normal. Periventricular leukomalacia (PVL) was seen in 58 cases, unilateral (focal) infarcts in 8, multiple
infarcts in 7 and other findings (i.e., cerebral atrophy, hydrocephalia, cerebral hemiatrophy, involvement of bas-
al ganglia and thalamus ) in 21 cases.

4. Discussion

CP is the most common cause of neuromuscular disabilities of childhood in worldwide which can cause perma-
nent disability, therefore it is very important to establish diagnosis, to initiate appropriate treatment/rehabilita-
tion programme and to educate the patient’s family as soon as possible [3]. Well-recognition of epidemiologic
characteristics will obviously provide benefits not only in prevention, but also in treatment of the disease.

CP can affect both genders, however boys are affected slightly higher than girls. In this current study, we ob-
served that 79 of our 130 patients were boys with a boy/girl ratio of 1.54. Similarly, Okan et al. [11] reported a
boy/girl ratio of 1.56 in their study which was also conducted in our country. Consistent with these results,
Johnson et al. [12] reported boy/girl ratio as 1.33 in Europea and Laisram et al. [13] reported as 1.9 in India.

Although having kin relationships between parents is not directly associated with development of CP, it
should be kept in mind that it can be a predisposing risk factor and can enhance the overall risk. Therefore, it is
important to raise the awareness of the community about consanguineous marriages. In several studies con-
ducted on CP patients in our country, Hamamci et al. [14] reported the ratio of consanguineous marriages as
26%, Eriman et al. [7] as 25%, and Erkin et al. [15] as 23.8%. Likewise, this ratio was 24.6% in our study.

Clinical classification categorizes CP as spastic (quadriparesic, diplegic, hemiplegic), hypotonic/ataxic,
dyskinetic ve mixt-type CP [10]. The most common types are the spastic types in worldwide. Similarly, most of
our patients (76.9%) were spastic CP. However, the distribution of the clinical subtypes of our spastic CP pa-
tients differed from the results of western countries. In our study, 34.6% of our cases were spastic quadriparesic
and 31.5% were spastic diplegic. Eriman et al. [7] evaluated 202 patients with CP and similar to our results they
reported that 34% was spastic diplegic and 32% was spastic tetraplegic. Whereas, in European countries spastic
diplegia is seen in significantly higher rates. Studies reported the ratio of spastic quadriparesic CP as 18% -
20.8% and spastic diplegic CP as 40.9% - 54.9% in Europen countries [12] [16] [17]. The probable explanations
of this finding may be the decreased perinatal mortality of premature babies as a result of more available and
equipped newborn intensive care units in western countries and observed differences in predisposing risk factors
in-between.

Dyskinetic CP ratio was 11.5% in our study. Ozmen et al. [18] reported this ratio as 18.2% and Okan et al.
[19] as 16.1% in Turkey. However, in European countries, it was reported as 6.5% [12]. The higher ratio in our
country may partly be due to the lack of awareness of families regarding neonatal hyperbilirubinemia and the
delay to seek for medical care due to misthinking it as physiological jaundice.

In distribution of etiological factors it was seen that perinatal risk factors including asphyxia (52.3%, n = 68),
low birth weight (41.5%, n = 54) and prematurity (35.4%, n = 46) were significantly more common in this cur-
rent study. In other studies conducted in Turkey; Erkin et al. [15] determined the low-birth weight (45.1%),
prematurity (40.5%) and asphyxia (34.6%); Ones et al. [20] determined the low birth weight (41.59%), anoxia
(41.59%) and prematurity (35.40%), and Demir et al. [21] determined the asphyxia (39.2%) and prematurity
(25.5%) as the most common risk factors. It was observed that the foremost risk factors were the perinatal risk
factors in our country. We assume that CP incidence can effectively be lowered by improving the pregnhancy
monitoring and by increasing the standarts of delivery rooms, delivery teams and neonatal intensive care units.

When the distribution of etiological factors in clinical classification is assessed, it is remarkable that asphyxia
and difficult deliveries are more common in spastic quadriparesic CP, prematurity and low birth weight in spas-
tic diplejic CP and neonatal hyperbiluribinemia in dyskinetic CP.

Various deformities due to spasticity and muscle imbalance may develop in children with CP. The most
common of these are kyphosis, scoliosis, hip dislocations, knee flexion contractures, pes equinus, pes valgus and
pes equinovarus deformities. Eriman et al. [7] detected foot deformities to be the most common (45.5%), fol-
lowed by spinal deformities (13.8%). Similarly, we also observed that foot deformities were the most common
deformity in our patients with a ratio of 56.1%, followed by scoliosis (21.5%) and kyphosis (12.3%), respec-
tively.

Various concomitant problems such as visual impairments, speech disorders and hearing impairments can be
seen as well as motor impairments in children with CP. Impairments in development and coordination of facial
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muscles, especially of perioral muscles, result with deterioration of sucking, swallowing and speech articulation.
Besides, due to lack of coordination in the oral muscles, severe feeding problems and salivary problems may
develop [20]. Consistent with the literature, the most common accompanying problem was oral-motor disorders
(in 54.6% of our patients) while visual impairment was the second (45.4%). It was found that concomitant prob-
lems including speech disorders, visual problems, epilepsy and mental retardation were more common in spastic
quadriparesic CP, while hearing loss was more common in dyskinetic CP.

Pueyo et al. [22] reevaulated their studies on brain lesions in CP performed by using using structural and
functional imaging techniques and made some conclusions. They reported that mainly periventricular white
matter was affected in spastic diplegic CP. They also stated that corpus callosum hypoplasia as well as cortical
and subcortical lesions were present in spastic quadriplegia. Unilateral lesions were found to be more common
in hemiplegic types. Dyskinetic CP was characterized either with pathologic changes in basal ganglia and tha-
lamus or absence of any lesion. In our study we observed that PVL was present in 32 of 36 spastic diplegic,
dysgenesis of corpus callosum in 27 of 34 spastic quadriparesic, unilateral infarcts in 8 of 10 spastic hemiplegic,
and involvement of basal ganglia and thalamus in 6 of 11 dyskinetic CP patients.

There are some limitations of our study. Major limitation is the relatively small number of patients included.
Further studies including larger number of patients will give more precious results. Secondly, we didn’t use
gross motor function classification system in our patients since functional evaluation was beyond the aims of the
present study.

5. Conclusion

To conclude, it was observed that perinatal factors were the leading risk factors in CP etiology. We assume that
CP incidence can effectively be lowered by improving the pregnancy monitoring and by increasing the standards
of delivery rooms, delivery teams and neonatal intensive care units. Besides, consanguineous marriage rates in
our country cannot be underestimated, therefore raising the public awareness regarding consanguineous mar-
riages is of particular importance. Finally; although CP is not a curable disease, rehabilitation, special education
and psycho-social support may significantly reduce the problems and may provide reintegration of the child into
the community. Therefore, timely diagnosis and initiation of appropriate rehabilitation programmes should be
ensured.
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