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Özet

Amaç: Bu makalenin amacı İstanbul ‘daki serebral palsi (SP) olgularının 
demografik özellikleri, klinik tipi, risk faktörleri ve bazı klinik özelliklerini 
içeren epidemiyolojik özelliklerini araştırmaktır.
Gereç ve Yöntemler: Eğitim, araştırma ve üniversite hastanelerinden 
oluşan 11 merkezin katıldığı çok merkezli ve retrospektif bir çalışmadır. 
2005 ve 2007 yılları arasında eğitim, araştırma ya da üniversite 
hastanelerinde kayıt edilen SP olgularının demografik ve klinik verileri, 
İstanbul Serebral Palsi Çalışma Grubunca toplandı.
Bulgular: Yaş ortalamaları 7,27±4,63 (2-18) yıl olan 730 olgu çalışmaya 
alındı. Olguların 429’u (%58,8) erkek, 301’i (%41,2) kızdı. Klinik 
tiplendirmede, spastik tip %91, karma tip %3,6, diskinetik tip %3,2 ve 
ataksik tip % 0,7 olarak bulundu. Olguların %51,9’una yaşamlarının ilk 6 
ayı içinde tanı konmuştu, %24,6’sı 2. altı ay; %23,5 ‘i ise 12. aydan sonra 
tanı almıştı. Yüzde 32 olguda konuşma bozukluğu, %23,1’inde mental 
gerilik ve %20,9’unda epilepsi mevcuttu.

Abstract

Objective: The objective of this study is to identify epidemiological 
characteristics of patients with cerebral palsy (CP) in Istanbul, including 
demographic information, clinical types, risk factors, and some clinical features.
Material and Methods: This is a retrospective and multicenter study, 
with the participation of 11 training and university hospitals in Istanbul.  
Demographic and clinical data of patients with CP presenting to 
university and training hospitals in Istanbul between 2005 and 2007 
were recorded. Data were collected by the Istanbul Cerebral Palsy Study 
Group (ICPSG).
Results: A total of 730 patients with a mean age of 7.27±4.63 (2-18 
years) were enrolled into the study; 429 (58.8%) of the patients were 
male and 301 (41.2%) were female. During clinical typing, it was seen 
that 91% of the patients were spastic, 3.6% was mixed, 3.2% was 
dyskinetic, and 0.7% was ataxic. Also, 51.9 % of the patients had a 
diagnosis of CP during 0-6 months of age, 24.6% had the diagnosis 
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Introduction

Cerebral palsy (CP) describes a group of permanent disor-
ders of the development of movement and posture, causing 
activity limitation that is attributed to non-progressive distur-
bances that occurred in the developing fetal or infant brain. The 
motor disorders of cerebral palsy are often accompanied by dis-
turbances of sensation, perception, cognition, communication, 
and behavior; by epilepsy; and by secondary musculoskeletal 
problems (1). The prevalence of cerebral palsy (CP) has risen 
to well above 2.0 per 1000 live births over the last 40 years (2). 
The brain lesions that cause CP may occur during the prenatal, 
perinatal, or postnatal period. Any functional collapse caused by 
a non-progressive central nervous system (CNS) injury occurring 
during the first 2 years of life is considered to be CP. Classifica-
tion is based on changes in muscle tone, the anatomical region 
affected, and severity of the impairment. Classification provides 
a clearer understanding of the individual patient’s impairment 
and guides management of care (3). 

Few studies have investigated the demographic and clinical 
features of CP in Turkey. The prevalence of CP was determined 
as 4.4 per 1000 live births in Turkey (4,5). Istanbul is home to 
17% of the Turkish population and is the largest city in Turkey 
(12,915,158 people in 2009) (6). Moreover, Istanbul has the 
highest migration rate in the country and, as such, represents a 
wide variety of the Turkish population (7).

The present study aimed to identify demographic character-
istics, clinical type, risk factors, and supplementary clinical find-
ings in children with CP in Istanbul.

Material and Methods

This retrospective, multicenter study was conducted at 11 
centers in Istanbul: three university hospitals, seven public train-
ing and research hospitals, and one private rehabilitation center. 
Clinical and demographic data received from each study center 
were combined and analyzed by the Istanbul Cerebral Palsy Study 
Group (ICPSG) in October 2007. The ISPSG is comprised of phys-
iatrists, pediatricians, neurologists, orthopedists, neurosurgeons, 
ophthalmologists, and physiotherapists interested in CP. The medi-
cal records of 785 children with CP who attended the 11 study 
center outpatient clinic were collected. Common cases were re-
moved from the study population to prevent duplication of data.

The following data were obtained for each patient: sex, age 
(at present time), age when impairment was first noticed, etio-
logical risk factors classified as prenatal, natal, and postnatal, 
and specific risk factors, such as intermarriage, mother’s age at 
birth, a history of abortus or stillbirth. Clinical type and CP-as-

sociated medical problems were noted. Every study center used 
the conventional CP classification system for clinical typing (4).

Statistical Analysis
Descriptive statistical tests were performed.

Results

Medical records were collected from 785 children with CP 
across the 11 study centers. A review of the records found that 
55 patients had attended more than one center. Following the 
exclusion of duplicate cases, the study included 730 children 
(mean age, 7.27±4.63 years; range, 2-18 years), of whom 429 
(58.8%) were males and 301 (41.2%) were females, with a male 
to female ratio was 1.4:1.

Clinical type was determined according to motor function, 
and subtyping was based on topographic involvement. We 
found that 88.2% of the patients were diagnosed as spastic, 
3.2% was dyskinetic, and 0.7% was ataxic (Table 1). The most 
common spastic subtype was hemiplegia (31.4%), followed by 
diplegia (27.4%) and tetraplegia (25.3%). The least common 
clinical type was athetoid (0.5%), and CP type was unknown in 
the remaining 2.9% of patients. 

The analysis of risk factors revealed that the cause of CP 
was related to natal, prenatal, and postnatal factors in 35.1%, 
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Sonuç: Ülkemizde SP olguların demografik özellikleri ile ilgili az sayıda 
çalışma mevcuttur. Bu çalışma, Türkiye’deki SP olgu profilini belirlemede 
ve prospektif çalışmalara hasta havuzu oluşturmak için bir ön çalışma 
niteliğindedir.
Anahtar Kelimeler: Serebral palsi, demografik özellikler, epidemiyoloji, 
spastisite, epilepsi

during 6-12 months of age, and 23.5% in the twelfth month or later. Of 
the cases, 32% had speech disorders, 23.1% had mental retardation, and 
20.9% had epilepsy.
Conclusion: There are few studies about the demographic characteristics 
of patients with SP in our country .This study is a pilot study to  determine 
the profile of cases of CP patients in our country and to create a CP 
patient pool for the future prospective studies.
Key Words: Cerebral palsy, demographic features, epidemiology, spasticity, 
epilepsy

Table 1. Distribution of Cerebral Palsy (CP) subtypes in the 
patient population

CP Subtype Number (n=730) Ratio (%)

Spastic 644 88.2

 Hemiplegic 229 31.4

 Diplegic 230 31.5

 Tetraplegic 185 25.3

Dyskinetic 23 3.2

 Athetoid 4 0.50

 Choreathetoic    8 1.1

 Dystonic 11 1.5

Ataxic 5 0.7

Hypotonic 12 1.6

Mixed 25 3.4

Unclassified 21 2.9

Total 730 100

CP: cerebral palsy
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14.5%, and 22% of patients, respectively. Moreover, 28.4% of 
the patients had more than one risk factor (Table 2). The ratio of 
intermarriage, a unique risk factor for CP in Turkey, was 21.4%. 
Risk factors specific to maternal history are shown in Table 3. 
CP was clinically recognized during the first 6 months of life in 
51.9% of the patients, 24.6% was diagnosed between the ages 
of 6 and 12 months, and 23.5% of the patients were diagnosed 
after 12 months of age (Figure 1).

A total of 32% of the patients had speech impairments, and 
these, together with mental retardation, were the two most 
common CP-associated disorders. Visual disorders, epilepsy, 
growth retardation, dental problems, dysphagia, and behavioral 
disorders were less frequently reported (Figure 2).

Discussion

The point prevalence of CP among children between the 
ages of 2 and 16 years in Turkey was 4.4 per 1000 live births 
(95% CI=0.36-0.57) in 1996 (4). The male-to-female ratio has 
been reported to be 1.4:1 and 1.9/1, suggesting a slight male 
predominance (8,9). The male-to-female ratio of 1.4:1 found in 
our study was similar to that previously reported.

Our findings that 88.2% of patients were classified as spastic 
and 3.2% was classified as dyskinetic were consistent with previ-
ous studies (10,11). However, the ratio of our patients with the 
diplegia (31.5%) and hemiplegia (31.4%) spasticity subtypes dif-
fered from previous reports (10,11). Furthermore, our data were 
not consistent with previous Turkish studies. Serdaroglu et al. (4) 
reported that the most common spastic subtype in their sample 
was diplegia (39.8%), followed by hemiplegia (28.0%). A study 
conducted in Ankara by Erkin et al. (5) found that hemiplegia was 
the third most common subtype of spasticity, with a proportion of 
12.8% of patients. However, a Swedish study conducted by Hag-
berg (12) found that 44% of 241 patients with CP were diplegic 
and 33% was hemiplegic. Ozmen et al. (13) found spastic quad-
riplegic as most common type. Varying classification systems may 
explain the nearly equal ratio of diplegic and hemiplegic patients 
in our study. Clinical typing in the 11 centers from which our 
data were taken was determined by the conventional classifica-
tion system, whereas the Surveillance of Cerebral Palsy in Europe 
(SCPE) classification was used in other studies (9,14). The SCPE 
classification is a new and easy-to-use system that assesses spastic 
subtypes as unilateral (limbs on one side of the body are involved) 
or bilateral (limbs on both sides of the body are involved). Ataxic 
and dyskinetic are the other major types, according to this clas-
sification system (14). The comparison of varying classification 
systems was a limitation of our study.

Consanguinity is a risk factor for CP, and elevated rates of 
CP have been reported among a Pakistani community in the 
United Kingdom (15). Turkey has a high rate of consanguine-
ous marriage (21.1%) , and between 16.1% and 23.8% of the 
parents of patients with CP were found to have consanguineous 
marriages (16,17). Our finding of consanguineous marriages in 
21.4% of the parents is similar to the 21% penetration reported 
by Serdaroğlu et al. (4). 

Previous studies have found a higher prevalence of natal and 
prenatal, as compared to postnatal, risk factors; (14,17) how-
ever, prenatal risk factors were the least prevalent in our study. 

Accompanying pathologies compound the difficulty in cop-
ing with motor dysfunction in patients with CP. Intellectual dis-
ability is the single strongest predictor of survival, and severity 
of physical impairment is the second most significant predictor 
of life expectancy (18). Nordmark et al. (14,19) found that 26% 
of patients with CP in Sweden were severely retarded, and the 
SCPE reported that 31% of patients with CP in Europe had a 
severe intellectual deficit. Please indicate which reference is Nor-

Table 3. Maternal history of the patients

Risk Factors Specific   
To Maternal Anamnesis Number Ratio (%)

Intermarriage  156 21.4

Abortus 138 18.9

Stillbirth 54 7.4

Mother’s age at birth 26.06±5.99  -

Table 2. Distribution of risk factors for cerebral palsy in the 
patient population

Type of risk factor Number (n=730) Ratio (%)

Prenatal 106 14.5

(Peri)natal 256 35.1

Postnatal 161 22

Combined (More than one  207 28.4 
type risk factor) 

Total 730 100
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Figure 1. Time problem first noticed 
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Figure 2. Associated problems with cerebral palsy of the patients
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dmark and which the SCPE study. The medical records verified 
mental retardation in 23.1% of our patients, which was slightly 
lower than that of previous studies.

Epilepsy has been estimated to be present in 15%-60% of 
patients with CP (20). We found that 22.9% of our patients had 
epilepsy. 

In general, visual disorders in patients with CP are studied 
according to specific subtype and MRI findings (21,22). In 
our study, the frequency of basic visual disorders was found in 
22.8% of the patients. The proportion of patients with moderate 
and severe visual impairments has been reported to be between 
62%-71% (23). A previous study found that 58% of patients 
with CP had a vision disorder, of which strabismus (43.9%) was 
the most common impairment (24). The low proportion of 
patients reported to have vision impairments in our study is a 
reminder of the importance of administering ophthalmological 
examinations. 

Dysarthria is a speech impairment in which the child has diffi-
culty producing sound and articulating words. Dysarthria occurs 
in 40% of patients with CP (25). Involvement of the respiratory 
muscles and larynx and oromotor dysfunction cause respiratory, 
phonation, and articulation difficulties (25). Russman and Ash-
wal (26) found both speech and language disorders in 38% of 
their patients with CP. Speech disorders (32%) were the most 
common CP-associated dysfunction in our patients, followed by 
dysphagia (7.4%) and dental disorders (9.8%).

Children with CP and their families must cope with a num-
ber of health-related issues. For example, two literature reviews 
found hearing impairments in approximately 12% (26) and 
25% (23) of patients with CP. None of the centers in our study 
had records of hearing impairments. This may be the result of 
parental neglect and the technical difficulties involved in con-
ducting hearing tests in this patient group. 

Nearly a quarter of children and adolescents with CP have 
primary urinary incontinence. Oddinga et al. (23) found that 
85% of patients referred with daytime urinary incontinence at 
10 years of age showed abnormal urinary patterns on a video 
urodynamic test. Our records did not contain information about 
urinary continence. This may be a type of medical neglect. 

Conclusion

Our descriptive, retrospective study was the first extensive in-
vestigation of patients with CP in Istanbul. However, it was con-
ducted as a preliminary study to identify a patient pool for further 
studies. Our study is unique in that it was multidisciplinary and 
involved multiple centers. Neurologists and orthopedists contrib-
uted patient records. The primary objective of the study was to 
create common interdisciplinary terminology and a standard CP 
evaluation form. 

The primary limitation of our study was that we did not in-
volve more medical disciplines. Furthermore, the analysis was 
limited by differences in terminology and scaling, which result-
ed in missing data. Nevertheless, the goal of this preliminary 
study was to identify a pool of patients with CP in Istanbul for 
further studies using common terminology among the various 
medical disciplines treating patients with CP. 
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