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ABSTRACT 
Background Cerebral palsy (CP) is a non-progressive motor disability that mostly results from perinatal 

complications. It demands extensive and multidisciplinary care, which poses a burden for patients and their families 

and a challenge to health systems. We aimed to evaluate the effect of stem cells transplantation on gross motor 

functioning of CP patients.  

Patients and Methods: It is a prospective study conducted on 20 children diagnosed with cerebral palsy with severe 

motor disability (GMFC 5) further classified into two groups according to age. The study was carried out from January 

2018 to January 2020. Follow up of the patients was done before injection of stem cells and 3, 6, 9 and 12 months 

after injection of stem cells using Gross motor function classification scale (GMFC). 

Results: The study revealed that GMFC scores in pre-injection and 3,6,9and 12 months evaluations were not 

statistically significant when compared among the two groups while significant improvement was found in gross 

motor scale from pre-injection to final injection score in each group. Median GMFC changed from 5 to 2 among all 

cases.  

Conclusion: Gross motor function in children with CP remarkably improved after stem cell transplantation. 
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INTRODUCTION 

Cerebral Palsy is the commonest cause of 

neurological disability in children. CP describes a 

group of permanent disorders that limit activity and 

may be associated with other cognitive and behavioral 

difficulties(1).  

Stem cell transplantation has shown effectiveness 

in animal models and patients with degenerative 

neurological disorders (2).Stem cell research originated 

in the 1980s in the field of biotechnology but progress 

was slow because of controversy regarding study 

methods and exploring different types of stem 

cells(3).Patients showed symptom improvement in 

many studies. However, more work is needed until 

stem cell transplantation can be a standardized 

treatment modality in cerebral palsy (4). 

 

SUBJECTS AND METHODS 

This study is a follow up study that included 20 

diagnosed cerebral palsy patients with severe motor 

disability (GMFC 5) classified according to age into 

two Groups: Group 1: one year to five years and 

Group 2: five years to fifteen years. The study was 

conducted in Wady EL Nil Hospital, Cairo, from 

January 2018 till January 2020. 

Exclusion criteria: Children with other physical 

disabilities, children below 1 year or above 15 years 

and children withweight less than10 kg were excluded.  

 

 

Methods: 

1. Clinical assessment:  
a) History: prenatal history, natal history, post-natal 

history, mode of delivery and history of motor/ mental 

developmental milestones.  

b) Clinical examination: General examination, 

neurological examination and gross motor scale was 

done before injection of stem cell and 3, 6, 9 and 12 

months after injection of stem cells. 

2. Intervention: Bone marrow was collected in strict 

sterile conditions under general anesthesia where 2-5 

milliliters per kg of marrow were aspirated using a 20 

ml heparinized syringe from the anterior or posterior 

iliac crests depending on the patient posture and 

contractures. The bone marrow mononuclear cells 

(BMMCs) were washed and separated using the 

density gradient centrifugation method then cells were 

counted using the Neubauer chamber and subjected to 

microscopic, serologic and microbiologic testing. The 

resulting cells were re-suspended to prepare the 5~10 

ml BMMC to be injected intrathecally once at the 

L4~L5 level(5). 

3-Follow up: Follow up of the patients was done 

before and 3, 6, 9 and 12 months after injection of stem 

cells using the Gross Motor Function Classification 

System (GMFCS) which is a five-level classification 

system that focuses on the voluntary movements of 

children with cerebral palsy. Higher levels denote 

higher severity (6). 
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Ethical approval: 

Ethical approval from the Faculty of 

Postgraduate Childhood Studies, Ain Shams 

University was obtained (RHDIRB2020110401). An 

informed written consent was obtained from all parents 

of participants and confidentiality of information was 

assured. 

Statistical analysis: All data was obtained, tabulated 

and statistically analysed using SPSS 20.0 for 

Windows (SPSS Inc., Chicago, IL, USA). Quantitative 

data was expressed as mean ± SD & range. Paired t test 

was used to evaluate two variables based on the 

variable usually distributed. Percent of the categorical 

variables is compared using the Chi-square. P-value ≤ 

0.05 was considered statistically significant (S), highly 

significant ≤ 0.001 and p-value > 0.05 was considered 

statistically insignificant (NS). 

RESULTS 

The mean age in group A was 3.3±1.3 and mean 

age in group B was 10.1±2.3 years. Group A included 

3 males and 7 females while group B included 6 males 

and 4 females. Eighty percent of the sample was 

spastic type of CP,10 % dyskinetic and 10% mixed 

(Table 1).  

 

Table (1): Demographic characteristics of the study groups 

Group Cerebral Palsy Patient Groups P-value 

Group A (n=10) Group B (n=10) 

Age (years) 

(mean ± SD) 

Range 

 

3.3±1.3 

1.5-5 

 

10.1±2.3 

6.5-14 

 

0.001 

Weight(kg) 

(mean ± SD) 

Range 

 

14.4±2.8 

10.5-17.9 

 

30.2±5.6 

21.2-40 

 

0.001 

Sex Male (%)  3 (30%) 6 (60%)   

0.3 Female (%) 7 (70%)  4 (40%)  

Types of 

CP 

Spastic (%) 8 (80%) 8 (80%) 0.9 

Dyskinetic (%) 1 (10%) 1 (10%) 

Mixed (%) 1 (10%) 1 (10%) 

Maternal age was more than 40 years in 45% and less than 40 years in 55% of total CP cases. Mode of delivery was 

CS in 60%, 25% normal delivery and 15% needed assist (forceps) delivery. There were perinatal risk factors in all cases 

where 50% had a history of NICU admission mostly for respiratory conditions, 35% of the mothers reported a history 

of infections and antibiotics during their gestation and 15% of the children had history of fever and hospital admission 

(Table 2). 

 

Table (2): Distribution of birth risk factors among the studied cases 

Variables Total CP cases 

Maternal Age <40 years n (%) 11 (55%) 

≥40 years  n (%) 9 (45%) 

Mode of Birth Caeserean n (%) 12 (60%) 

Forceps n (%) 3 (15%) 

Normal n (%) 5 (25%) 

Causes Prenatal n (%) 7 (35%) 

Postnatal n (%) 3 (15%) 

Natal n (%) 10 (50%) 

Although no significant differences were observed between both groups in  pre-injection and evaluation visits of GMF, 

a highly significant progressive improvement was observed in each group as elucidated in tables (3) and(4). 

 

Table (3): Pre-injection and over one year injection changes in gross motor scale group A  

Variable Pre- 

injection 

3 Months 

post 

injection  

6 Months post 

injection  

9 Months 

post  

injection  

12 Months post 

injection  

P 

GMFS (%) 5 (100%) 

 

 

5(20%) 

4 (80%) 

 

4(50%) 

3(50%) 

4(10%) 

3(60%) 

2(30%) 

3(10%) 

2(90%) 

<0.001 

(HS) 

Median 5 4 3 3 2 
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Table (4): Pre-injection and over one-year injection changes in gross motor scale group B  

Variable Pre- 

injection 

3 Months 

post 

injection  

6 Months 

post 

injection  

9 Months 

post  

injection  

12 Months 

post 

injection  

p 

GMS (%) 

 

 

5 (100%) 

 

 

5(20%) 

4 (80%) 

 

4(30%) 

3(70%) 

4(10%) 

3(50%) 

2(40%) 

3(10%) 

2(90%) 

 

<0.001 

(HS) 

Median 5 4 3.5 3 2 

 

DISCUSSION 

Several studies, using stem cell therapy were 

conducted on cerebral palsy patients. The types of 

improvement included decrease of spasticity, better 

coordination, motor functioning, posture stability and 

communication. Improvements were observed within 8 

weeks after autologous stem cells transplantation(7). 

Bone-marrow-derived mononuclear cells could 

improve motor, sensory, cognitive and speech abilities 

as well as bowel and bladder control(8). 

This study was conducted to evaluate the effect of 

stem cells transplantation on motor functioning in CP 

Patients. 

There was highly significant progressive 

improvement in gross motor functioning in all 

evaluation visits where median GMFC changed from 5 

to 2 among all cases. Our results agree with a study 

reported that 73%improved significantly after stem cell 

therapy ranging from 1 to 3 levels on the GMFCS and 

the best improvement was in spasticity(5). In addition, a 

study was carried out on 71 children with neurological 

disorders among which 20 cases were CP. After 

injection of autologous bone marrow mononuclear 

cells, they were regularly followed up where eighty-five 

percent of cases showed improvement in many aspects 

such as gross and fine motor functioning, saliva 

drooling, swallowing, cognition, spasticity, postural 

balance, muscle strength, ambulation, and 

speech(9).Moreover, a study also found significant 

improvements in GMFC scores 3 months after stem cell 

transplantation in CP children(10).Another study found 

better recovery of motor function in CP patients with 

levels IV and V GMFC(11).A systematic review on stem 

cell transplantation for cerebral palsy patients that used 

the GMFCS as a primary outcome concluded an 

improvement after transplantation(12). 

In our study, there was no significant difference in 

GMFC scores between males and females in both 

groups. This agrees with the study that showed 

improvement in muscle tone and gross motor 

functioning  not related to patient sex(13). 

The current study showed that there was no 

significant difference in GMS between different modes 

of birth among both groups. This was also supported in 

a retrospective study(14). 

There were limitations in the study, as there was 

no control group and the sample size included only 

twenty patients. Larger, multicenter, placebo-controlled 

trials are needed before treatment standardization. 

 

CONCLUSION 

   Gross motor functioning in children with cerebral 

palsy remarkably improved after stem cell 

transplantation.  
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