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Abstract

Original Investigation [ElggR[E

Demographic and Clinical Characteristics of Patients with
Cerebral Palsy

Hamza Sucuoglu'23

Objective: The purpose of this study was to identify the demographic and clinical characteristics of patients with cerebral palsy (CP) who applied
to the Physical Therapy and Rehabilitation Center and to increase the awareness of physicians and therapists on this subject.

Methods: The data of 224 patients who applied for treatment between July 2015 and August 2017 were retrospectively reviewed. This data
included clinical and demographic characteristics, such as age, sex, CP type, additional disorders, and treatments.

Results: A total of 204 patients were analyzed. Eighty-six of the patients were women and 118 were men. Average of age and age of diagnosis
were 10, 35 years, 14.5 months. Distribution according to CP types was as follows: spastic 167 (81.8%), diplegic 50 (24.5%), tetraplegic 93 (45.6%),
hemiplegic 24 (11.8%), and mixed 14 (6.9%) patients. The functional levels of the patients were first rank with 26% grade 4 according to the Gross
Motor Function Classification System (GMFCS) and 27.5% grade 1 according to the Manual Ability Classification System (MACS). Of the etiologic risk
factors, premature birth was the most common with 41.1% and asphyxia was the second with 25.4%. In the additional problems observed in CP,
speech disorder was the most common with 57.8%, followed by mental retardation 44.6% and epilepsy 32.3%. Overall, 78.9% of the patients had
previously received physiotherapy, 43.1% had used orthotics, and 30.9% had undergone musculoskeletal surgery. In total, 27.8% of the orthoses
used were foot, ankle orthosis.

Conclusion: Precautions should be taken to reduce the perinatal causes, which are the most common in CP etiology, such as improvement and
dissemination of neonatal care centers, close follow-up of risky babies, and early diagnosis and treatment. The majority of CP patients cons-
titute spastic diplegic and tetraplegic types, and additional problems, such as speech impairment, mental retardation, and epilepsy are more
common. This necessitates the continuation of CP treatment with a multidisciplinary approach.

Keywords: Cerebral palsy, clinic, demographic, gross motor function classification system, manual ability classification system, spastic,
rehabilitation

Introduction

Cerebral palsy (CP) is a group of movement and postural disorders caused by non-progressive
permanent damage to developing brain tissue (1). CP occurs due to a permanent damage to the
cerebral cortex before, during, and after delivery up to 2 years, depending on the occurrence of
the risk factors in its etiology (2). Although the prevalence of CP varies in different cultures, it is
reported that its prevalence ranges from 1 to 5 in every 1000 live births (3). Diagnosis is made
using patient’s history, physical examination, and supportive laboratory tests. Etiological risk fac-
tors causing CP are diverse, especially including prematurity, anoxia, difficult birth, and low birth
weight (2). Recent changes in neonatal care in developing countries prenatal causes in CP (such as
intrauterine bleeding, toxins, infections) became important. In addition, in developing countries,
due to insufficient neonatal care, birth complications (difficult birth, anoxia) and neonatal prob-
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lems (prematurity and low birth weight) have increased (4, 5). In fact, CP is a combination of many
disorders and symptoms. In addition to movement and posture disorders, many problems such
as epilepsy, mental retardation, speech and hearing impairment, skeletal deformities, swallowing
and nutrition disorders, and oral and dental problems are seen in CP (6-8).

In the treatment of cerebral palsy, many branches should work together through a coordinated
and multidisciplinary approach (9, 10). In addition, the inclusion of the patient and the family in
treatment gives more successful results (7). Frequently, professionals from various fields such as
physical therapy and rehabilitation (PTR), orthopedics, pediatric neurology, physiotherapy, and
occupational therapy play an active role in the treatment. For all these reasons, physicians and
therapists working on CP should very well know the clinical presentation, demographic features,
etiologic risk factors, functional levels, and treatment approaches of the patients with CP.

For this purpose, we performed our study to determine the clinical and demographic characteris-
tics of patients with CP treated in a PTR center.
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Methods

Data of 224 patients admitted to the PTR center between July 2015
and August 2017 were analyzed retrospectively. From patient files
and records, gender, age, complaints, history, examination and
etiologic risk factors; medical, orthopedic and other treatment
information; orthesis or other devices; information on additional
complications and problems (speech disorder, epilepsy, hearing
impairment, mental retardation, etc.); and patient’s CP type (spas-
tic diplegic, hemiplegic, tetraplegic, dyskinetic, ataxic, hypotonic,
mixed) were recorded in the study protocol form. In addition, in-
formation about the family and mother’s history, type of birth,
duration of birth, and number of births were also recorded. Those
born before 38 weeks were classified as premature, those born be-
tween 38 and 42 weeks were classified as term, and those born
after 42 weeks were classified as postmature. The delivery and the
week after the delivery was considered as the perinatal period,
and the first month after birth was considered to be the postnatal
period.

The data on patients functional competencies, lower extremities,
standing, and walking were obtained and recorded according to
the gross motor function classification system (GMFCS) (11). For up-
per extremities and hands, recorded data were added to the study
according to the manual ability classification system (MACS) (12).

The staging of rough motor function classification system was per-
formed using the age-graded evaluation scale. In general, the GM-

FCS were staged as follows:

Stage 1: Independent walking; there is a limitation in advanced
gross motor skills

Table 1. Demographic Characteristics of Patients With CP

Male Female Total
Number of patients 118 86 204
(n, %) (57.8) (42.2)
Average (age) 9.96+7.93 10.9+8.85 10.3518.32
(mean£SD) (min-max) (1-40) (1-41) (1-41)
Age of diagnosis 14.1+£12.1 14.8+13.1 14.5+12.6

(month) (mean+SD)

CP: cerebral palsy; min, minimum; max, maximum; SD: standard deviation

Table 2. Types of Patients With CP

Cerebral Palsy Types Number of Patients (n) Percentage (%)

Spastic 167 81.8
* Diplegic 50 24.5
* Tetraplegic 93 45.6
* Hemiplegic 24 11.8
Dyskinetic 6 29
Ataxic 8 3.9
Hypotonic 9 44
Mixed 14 6.9
Total 204 100.0

CP: cerebral palsy

Stage 2: Walking without an auxiliary device, but limited walking
in the community

Stage 3: Walking with an auxiliary device and more limited walking
in the community

Stage 4: Due to restriction, wheelchairs are used at home or in the
community, or the patient is carried

Stage 5: Mobilization is very limited, despite an auxiliary device
due to significant limitations; carried in arms or in a chair

The MACS were staged as follows:

Stage 1: Capable of easily and successfully holding and using ob-
jects

Stage 2: Capable of holding most objects and using them, but
there is a slight decrease in the speed and/or quality of success
Stage 3: Can barely hold and use objects; needs assistance in pre-
paring and/or changing activities

Stage 4: Capable of holding a limited number of easily used ob-
jects in adapted situations

Stage 5: Incapable of holding and using objects and having an ex-
tremely limited ability to perform even simple activities

Statistical Analysis

The study was completed with the remaining 204 patients after
20 patients with partial data had been excluded from the study.
The Statistical Package for Social Sciences version 20.00 (IBM Corp.;
Armonk, NY, USA) program was used to analyze the distribution of
patients GMFCS and MACS stages according to their CP type, with a
descriptive statistical analysis.

Informed consent was obtained from patients aged over 18 years
and from parents of those patients who were younger than 18. An
approval was obtained from istanbul University Cerrahpasa Fac-
ulty of Medicine Ethics Committee (No: 83045809/604.01, dated
04.09.2015).

Results

Eighty-six out of 204 patients who completed the study were fe-
male (42.2%), and 118 (57.8%) were male. The average age of the
patients was 10.3528.32 years, and the average age at diagnosis
was 14.5112.6 months (Table 1). Table 2 shows the distribution of
patients with CP, most of whom belong to the tetraplegic spastic
type (number of patients, %) (93, 45.6%) according to the CP types.
According to GMFCS, 29 of the cases were Stage 1 (14.2%), 27 were
Stage 2 (13.2%), 54 were Stage 3 (26.5%), 53 were Stage 4 (26%), and
41 were Stage 5 (20.1%). According to MACS, 56 patients were Stage
1(27.5%), 52 were Stage 2 (25.5%), 43 were Stage 3 (21.1%), 23 were
Stage 4 (11.3%), and 30 were Stage 5 (14.7%) (Table 3). The GMFCS
and MACS staging distributions according to the types of patients
with CP are shown in Figure 1 and 2.

The distribution of the results of the etiological risk factors is
shown in Figure 3: The most common factors were premature
birth at 41.1% (n=84), asphyxia-difficult birth at 25.4% (n=52),
idiopathic at 14.2% (n=29), and consanguineous marriage 13.7%
(n=28).

When the additional problems of the patients were examined, the
most common problem were speech disorders at 57.8% (n=118),
mental and behavioral retardation at 44.6% (n=91), and epilepsy



Table 3. GMFCS and MACS Staging Distribution of Patients
With CP

GMFCS MACS
Stage n % n %
1 29 14.2 56 27.5
2 27 13.2 52 25.5
3 54 26.5 43 211
4 53 26.0 23 11.3
5 41 20.1 30 14.7

CP: cerebral palsy; GMFCS: gross motor function classification system; MACS:
manual ability classification system
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Figure 1. Distribution of GMFCS stages according to the types of patients
with CP

CP: cerebral palsy, n: number of patients, GMFCS: gross motor function
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Figure 2. Distribution of MACS stages according to the types of patients
with CP
CP: cerebral palsy: n: number of patients; MACS: manual ability classification system
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Figure 3. Distribution of etiological risk factors in patients with CP
n: number of patients; %: percentage rate
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Figure 4. Comorbid disorders of patients with CP
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Figure 5. Treatments received by CP patients at admission
n: number of patients; %: percentage rate
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Figure 6. Ortheses and devices used by CP patients
n: number of patients; %: percentage rate
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at 32.3% (n=66). The distribution of the patients according to their
additional diseases or disorders is shown in Figure 4. Additional
problems, particularly epilepsy, were more common in tetraplegic
CPs. When we look at the skeletal deformities of patients with CP,
the lower extremity deformities were 19.6% (n=40), mostly foot
deformities and hip dislocation. Spinal deformities were at 7.8%
(n=16), and scoliosis and kyphosis were most common (Figure 4).

When we look at the treatments the patients were receiving at the
admission time, physiotherapy applications were in the first place
at 78.9% (n=161), the use of orthesis at 43.1% (n=88), surgical pro-
cedures (musculoskeletal system operations for CP complications)
were 30.9% (n=63), botulinium toxin injection was 21.1% (n=43),
anti-epileptic drug use was 22.5% (n=46), and anti-spasmotic drug
use was 8.8% (n=18) (n=6) (Figure 5).

One hundred and seven of our patients did not use orthosis or
auxiliary devices. In 27.8% (n=57) of the patients using auxiliary
devices, the ankle-foot orthosis was the most common one, and
the distribution of orthosis and the use of auxiliary devices is
shown in Figure 6.

Discussion

Cerebral Palsy is the most common childhood neuromuscular dis-
ease worldwide, being an important cause of mortality and mor-
bidity, and it also causes permanent disability (8). Therefore, it is
known that early diagnosis and early initiation of rehabilitation
are very important for patients with CP (13). In this respect, it is
found that approximately half of the CP patients reported in the
literature were diagnosed in the first 6 month and 1 year, and the
other half were diagnosed later (14-16). In our study, although we
have patients who had been diagnosed in the first 12-month pe-
riod, the average age at diagnosis was 14 months. Late diagnosis
causes the loss of benefits of neural plasticity that is provided if
the treatment is initiated within the first 4 months and the loss of
benefits in the myelinization development process (17).

Since the priority is to reduce the incidence of CP, it is very impor-
tant to define the etiological risk factors and to take precautions
in this respect. The etiologic risk factors of CP vary widely. Pre-
natal and perinatal causes such as prematurity, low birth weight,
anoxia, asphyxia, and difficult birth are important in developing
countries such as our country (18-20). In studies conducted in our
country, CP risk factors are stated especially as a low birth weight
(35%-45%), premature birth (25%-40%), and asphyxia-anoxia (30%-
45%) (3, 6, 8, 21, 22). Dogan et al. (22) reported the most common
risk factors in CP as prematurity with 40.8% and difficult birth and
asphyxia with 34.7%. According to the study conducted by Demir
et al. (3), asphyxia was found to be the most common factor with
39.2%, and prematurity was found to be the second most common
risk factor with 25.5%. In our patients, premature birth (41%) and
asphyxia-difficult birth (25.4%) were the first-ranked risk factors,
and low hirth weight was evaluated as premature birth. The im-
provement in the prevalence of CP as a result of the improvement
in the intensive care conditions and the survival of preterm infants
has been attributed to the insufficiency of the brain tissue perfu-
sion and the increase of cytokine levels (23). Although the etiology
of CP might be multifactorial, an important majority might be id-
iopathic in nature because the cause is not fully known. Aydin et
al. (24) reported patients with idiopathic CP at the rate of 21.3%,

whereas Eriman et al. (8) reported it as 14.9%. In our study, this rate
was found to be 14.2%.

In the etiology of cerebral palsy, consanguineous marriages are
also important. Especially in populations with consanguineous
marriages, the CP prevalence is higher (24, 25). In our country,
while the consanguineous marriage is very common, the rates of
consanguineous marriages in the etiology of CP have been report-
ed to range between 20% and 35% (8, 21, 24, 26). In our study, this
rate was determined as 13.7%. In this respect, reducing the preva-
lence of CP will be effective by avoiding consanguineous marriages
and raising public awareness (23). As can be seen in our study,
prenatal and perinatal risk factors are the most important causes
of the CP etiology in our country. This shows that the frequency of
CP can be reduced by measures taken during the perinatal process,
such as birth follow-up, the type of delivery, and the place (hospi-
tal) and time (term) of delivery.

The most common type of cerebral palsy is the spastic type, the
majority of which constitutes the spastic diplegic type (6, 27-29).
Kakooza et al. (30) reported bilateral spastic type at 45%, while
Abas et al. (31) reported the spastic type at 72.5%. In studies con-
ducted in our country, the spastic type is seen approximately with
the rate ranging between 75% and 90% (4, 8, 9, 22). Eriman et al. (8)
reported the diplegic subgroup at 46%, and Ones et al. (6) reported
it as 34%. Diplegic CP is more common in premature infants (32),
and although four extremities are affected, spasticity is significant-
ly seen in the lower extremities. Tetraplegic spastic CP is the most
severe group of patients, and spasticity is observed in all extremi-
ties, but dominantly in the upper extremities in the clinic of the pa-
tients (6). Ones et al. (6) reported the rate of tetraplegic spastic type
CP patients as 29%. Hemiplegic spastic type is seen in the average
range between 10% and 20%, and especially the upper extremity
and distal extremities are more affected (6, 32). Other types such as
dyskinetic, ataxic, hypotonic, and mixed (dyskinetic+spastic) type
CP are found in varying rates of approximately 10% and below (6,
32). In our study, the most common spastic type CP patients were
the spastic type (81.8%) and as subgroups, the tetraplegic (45.6%)
and diplegic (24.5%) types. In contrast to the literature, that the
tetraplegic spastic type was more common compared to the diple-
gic type was due to the fact that the study was performed in a PTR
center preferred by more severe CP patients.

When we look at the GMFCS distribution of patients according to
their CP types, we see that Stages 4 and 5 are more frequent in
spastic tetraplegic cases, and Stage 1 is more common in spastic
hemiplegics cases. This shows that gross motor functions are se-
verely affected in spastic tetraplegic cases and less in hemiplegic
cases. In addition, as seen in the MACS classification, it was found
that Stages 1 and 2 were more frequent in spastic diplegic and
hemiplegic cases. This shows that fine motor skills are better in
this type of CP patients with unilateral or less upper-extremity ef-
fects. In the literature, the severe effect on gross and fine motor
functions has been reported as more frequent in bilateral spastic
and dyskinetic type CP cases (30).

Patients with cerebral palsy might have many additional prob-
lems and pathologies besides motor function disorders. The
most common are speech disorders, mental retardation, visual
impairment, and epilepsy (6, 8, 20, 33). Although the frequency
of these disorders in the literature varies sometimes, the rates



are approximately reported between 30% and 80% (10, 20). Ka-
kooza et al. (30) reported mental and cognitive retardation with
75% and epilepsy with 45% as the most common morbidities.
Abas et al. (31) reported the most common comorbidities as cog-
nitive impairment and epilepsy with the rates of 77% and 38%,
respectively. In our study, the most common disorders compat-
ible with the literature were speech disorders (57.8%), mental
retardation (44.6%), and epilepsy (32.3%). In addition, epilepsy
and speech disorders were more prevalent in the tetraplegic and
diplegic spastic type CP patients, compatible with those reported
in the literature (30). Skeletal system deformities are also com-
mon in patients with CP. Spine disorders have been reported to
be common, especially accompanied by foot and ankle defor-
mities (6, 8, 22). Ones et al. (6) reported the foot deformities at
42.4% and spine deformities at 8.8%, whereas Eriman et al. (8)
found the foot deformities to be 45.5% and the spine deformities
13.8%. In our study, foot-ankle deformities were the first with
26.9% and spinal deformities (scoliosis, kyphosis) were the sec-
ond most common skeletal disorders with 7.8%.

Because of these deformities, gait disturbances, and functional
impairment due to motor loss in cerebral palsy patients, many
patients also use auxiliary orthoses (4). Ankle and foot orthoses
are most commonly used, and they have been reported in the
literature to range between 35% and 47% (6, 8). In our study, with
the rate of 27.8%, ankle and foot orthoses were the most com-
monly used orthoses. In addition, wheelchairs and walkers used
by our patients were among the most commonly used auxiliary
devices.

Cerebral palsy treatment is a multidimensional rehabilitation pro-
cess. It includes medical agents such as botulinum toxin injections,
baclofen, tizanidine, and benzodiazepine used in the treatment of
physical therapy, exercises, drug therapies, surgical interventions,
and spasticity (8, 9, 27). Therefore, CP treatment requires coordina-
tion of many professions. When patients with CP are referred to the
PTR physicians by pediatric neurologists, the rehabilitation process
starts, and orthopedic surgery can be included if necessary. In our
study, 78.9% of patients had already undergone physiotherapy,
43.1% had orthosis, and 30.9% had undergone musculoskeletal
surgery at the time of admission. As can be seen from these re-
sults, CP treatment is a multidimensional and a long rehabilitation
process requiring a multidisciplinary approach.

Conclusion

Measures should be taken to reduce the most common perinatal
causes in the etiology of CP. In this respect, newborn care centers
should be improved and expanded. High-risk neonates should be
followed closely, and early diagnosis should be made, and rehabil-
itation efforts should be initiated as soon as possible. The majority
of patients with CP are spastic diplegic and tetraplegic, and among
these patients, additional problems such as speech disorders,
epilepsy, and skeletal deformities are more common. This neces-
sitates a long-term and multidisciplinary approach, especially PTR
applications, in the treatment of CP.
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04.09.2015).

Sucuoglu H. Clinical Characteristics of CP Patients

Informed Consent: Written informed consent was obtained from patients
and patients parents who participated in this study.

Peer-review: Externally peer-reviewed.

Acknowledgements: Authors would like to thank to Private Bagcilar Aktif
Medicine Center, Istanbul, Turkey for thier contributions. In addition, many
thanks to physiotherapists Zeynep Zengin, Ozge Biiyiikdogan, Cagkan
Caglar, Nihat Bakirci who have great contributions to the evaluation of the
patients and to the collection of data in this study.

Conflict of Interest: The author has no conflict of interest to declare.

Financial Disclosure: The author declared that this study has received no
financial support.

References

1. Armstrong RW. Definition and classification of cerebral palsy. Dev
Med Child Neurol 2007; 49: 166. [CrossRef]

2. Koman LA, Smith BP, Shilt JS. Cerebral palsy. Lancet 2004; 363: 1619-
31. [CrossRef]

3. Demir H, Eser C, Menki APC, Kirnap M, Kog H, Sigan YT. Serebral pal-
si olgularimizin epidemiyolojik ozellikleri. Turk Fiz Tip Rehab Derg
2000; 3: 46-8.

4. Berker N, Sussman M, Deniz E. Genel Kavramlar. In: Yalcin S, Berker
N, Dormans J, Sussman M, editors. Serebral Palsi tedavi ve rehabilitas-
yon. Istanbul: Mas Matbaacilik; 2000.p.15-51.

5. Yapia Z, Ozcan H. Sinir sisteminin dogumsal hasarlari ve girisimsel
hastahiklari. In: Oge EA, editor. Noroloji; I.U. I.T.F. Temel ve Klinik
Bilimleri Ders Kitaplari. istanbul: Nobel Tip Kitapevi; 2004.p.343-
65.

6. OnesK, Celik B, Caglar N, Giiltekin O, Yilmaz E, Cetinkaya B. Serebral
palsi poliklinigine miracaat eden hastalaron demografik ve klinik
ozellikleri. Turk Fiz Tip Rehab Derg 2008; 54:13-6.

7. Russman BS. Cerebral palsy: definition, manifestations and etiology.
Tirk Fiz Tip Rehab Derg 2002; 48: 4-6.

8. Eriman EO, icagasioglu A, Demirhan E, Kolukisa S. Demographic Data
and Clinical Characteristics of 202 Cerebral Palsy Cases. Turk | Phys
Med Rehab 2009; 55: 94-7.

9. irdesel J. Serebral Palsi Rehabilitasyonu. In: Ozcan O, Arpacioglu O,
Turan B, editors. Nororehabilitasyon. Bursa: Giines&Nobel Tip Kita-
bevleri; 2000;137-48.

10. Johnston MN. Encephalopathies. In: Behrman RE, Kliegman RM, Jen-
son HB, editors. Nelson Textbook of Pediatrics, 17th ed. Philadelphia:
Saunders; 2004.p.2023-9.

11.  Palisano R, Hanna SE, Rosenbaum PL, Russell DJ, Walter SD, Wood EP,
et al. Validation of a model of gross motor function for children with
cerebral palsy. Phys Ther 2000; 80: 974-85.

12.  Eliasson AC, Krumlinde Sundholm L, Rosblad B, Beckung E, Arner M,
Ohrvall AM, Rosenbaum P. The Manual Ability Classification System
(MACS) for children with cerebral palsy: scale development and evi-
dence of validity and reliability. Dev Med Child Neurol 2006; 48:549-
554. [CrossRef]

13.  Dursun N. Serebral Palsi. In: Oguz H, Dursun E, Dursun, editors. Tibbi
Rehabilitasyon. 1st ed. istanbul: Nobel Tip Kitapevleri; 2004.p.957-74.

14.  Bruck I, Antoniuk SA, Spessatto A, Bem RS, Hausberger R, Pacheco CG.
Epilepsy in children with cerebral palsy. Arq Neuropsiquiatr 2001; 59:
35-9. [CrossRef]

15. Karakus N, Acik Y, Kurt A, Ozdiller DS, Kurt N, Aygiin D. Serebral palsili
hastalarimizin demografik, etiyolojik ve klinik 6zellikleri. Cocuk Sagli-
g1 ve Hastaligi Dergisi 2005; 48: 125-9.

16. Yakar A, Erbaydar T, Sonmaz S. Konya ilinde iniversite hastanesi ve
iki ozel rehabilitasyon merkezinde izlenen serebral palsili cocuklarin
mediko-sosyal degerlendirmesi. Tirk Fiz Tip Rehab Derg 2002; 48:
22-6.

223


https://doi.org/10.1111/j.1469-8749.2007.00166.x
https://doi.org/10.1016/S0140-6736(04)16207-7
https://doi.org/10.1017/S0012162206001162
https://doi.org/10.1590/S0004-282X2001000100008

224

istanbul Med | 2018; 19 (3): 219-24

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Sankar C, Mundkur N. Cerebral palsy-definition, classification, etio-
logy and early diagnosis. Indian | Pediatr 2005; 72: 865-8. [CrossRef]
Reddihough DS, Collins KJ. The epidemiology and causes of cerebral
palsy. Aus ] Physiother 2003; 49: 7-12. [CrossRef]

Odding E, Roebroeck ME, Stam HJ. The epidemiology of cerebral
palsy: Incidence, impairments and risk factors. Disabil Rehabil 2006;
28: 183-91. [CrossRef]

Meberg A, Broch H. Etiology of cerebral palsy. ] Perinat Med 2004; 32:
434-9. [CrossRef]

Erkin G, Delialioglu SU, Ozel S, Culha C, Sirzai H. Risk factors and cli-
nical profiles in Turkish children with cerebral palsy: analysis of 625
cases. Int ] Rehabil Res 2008; 31: 89-91. [CrossRef]

Dogan A, Giilten E, Aybay C, Ozgirgin N. Serebral palsili olgularimizin
sosyodemografik ve klinik 6zellikleri. Fiziksel Tip 2001; 4: 7-12.
Eraksoy M: Cerebral palsy’nin Tanimi. In: Hifzi Ozcan, editor. Cerebral
Palsy. istanbul: Boyut Matbaacilik; 2005.p.27-34.

Aydin G, Caner K, Demir SO, Keles I, Demir M, Orkun S. Serebral palsili
314 olgunun etiyolojik, demografik ve klinik ozellikleri ve bu ozellik-
lerin rehabilitasyon sonuglarina etkisi. Fiziksel Tip 2005; 8: 33-40.
Sinha G, Corry P, Subesinghe D, Wild J, Levene MI. Prevalence and type
of Cerebral Palsy in a British Ethnic Community: The role of consan-
guinity. Dev Med Child Neurol 1997; 48: 259-62. [CrossRef]
Nacitarhan S. Merkezimize basvuran Giineydogu Anadolu Bolgeli
serebral palsili cocuklarin sosyoekonomik ve demografik ozellikleri.
Dicle Tip Dergisi 2005; 32: 13-9.

27.

28.

29.

30.

31.

32.

33.

Shubhra M, Gabler-Spira D. Cerebral Palsy. In: Braddom RL, editor.
Physical Medicine and Rehabilitation, 3rd ed. Philadelphia: WB Saun-
ders; 2007.p.1243-67.

Hagberg B, Hagberg G, Beckung E, Uvebrant P. Changing panorama of
cerebral palsy in Sweden. VIII. Prevalence and origin in the birth year
period 1991-94. Acta Paediatr 2001; 90: 271-7. [CrossRef]

Almasri NA, Saleh M, Abu-Dahab S, Malkawi SH, Nordmark E. De-
velopment of a cerebral palsy follow-up registry in Jordan (CPUP-
Jordan). Child Care Health Dev 2017; 44: 131-9. [CrossRef]
Kakooza-Mwesige A, Forssberg H, Eliasson AC, Tumwine JK. Cerebral
palsy in children in Kampala, Uganda: Clinical subtypes, motor func-
tion and co-morbidities. BMC Res Notes 2015; 8: 166. [CrossRef]
Abas O, Abdelaziem F, Kilany A. Clinical spectrum of cerebral palsy
and associated disability in South Egypt: A local survey study. Open
Access Maced | Med Sci 2017; 5: 37-41. [CrossRef]

Yapici Z. Noropatoloji. In: Hifzi Ozcan, editor. Cerebral Palsy. istanbul:
Boyut Mathaacilik; 2005.p.35-46.

Matthews DJ, Wilson P. Cerebral Palsy. In: Molnar GE, Alexander MA,
editors. Pediatric Rehabilitation, 3rd ed. Philadelphia: Hanley and
Belfus Inc; 1999.p.193-219.

Cite this article as: Sucuoglu H. Demographic and Clinical
Characteristics of Patients with Cerebral Palsy. istanbul Med | 2018;
19 (3): 219-24.


https://doi.org/10.1007/BF02731117
https://doi.org/10.1016/S0004-9514(14)60183-5
https://doi.org/10.1080/09638280500158422
https://doi.org/10.1515/JPM.2004.143
https://doi.org/10.1097/MRR.0b013e3282f45225
https://doi.org/10.1111/j.1469-8749.1997.tb07422.x
https://doi.org/10.1111/j.1651-2227.2001.tb00303.x
https://doi.org/10.1111/cch.12527
https://doi.org/10.1186/s13104-015-1125-9
https://doi.org/10.3889/oamjms.2017.020



