
Current Science International 
EISSN:2706-7920     ISSN: 2077-4435 
DOI: 10.36632/csi/2020.9.4.49 

Volume : 09 | Issue : 04| Oct.- Dec. | 2020 
 Pages: 557-564 

 

Corresponding Author: Wafaa Osman Ahmed, Lecturer of Pediatric, Faculty of Medicine, Ain Shams 
University, Egypt. Email: wafaaosman83@gmail.com 

                                             
557 

Behavioral impairment in Egyptian children with cerebellar malformations: A logic 
model based on behavioral assessment 

 
Ehab Mohamed Eid1, Yasser Nassef2, Ahmed Fathy2, Walaa Hany Ali2, Hasnaa M. 

Elbendary3, Rasha Tolba Khattab4 and Wafaa Osman Ahmed5 
 
1Professor of Preventive Medicine and Epidemiology, Medical Studies Department for Children, Faculty of 
Postgraduate Childhood Studies, Ain Shams University, Egypt.  
Email:  ehabeid_ps@yahoo.com 
2Professor at Child Health Department, National Research Centre, 33 El-Buhouth St., 12622 Dokki, Giza, 
Egypt. Email: yassernassef424@yahoo.co.uk 
2Assistant Professor at Child Health Department, National Research Centre, 33 El-Buhouth St., 12622 Dokki, 
Giza, Egypt.  Email:ahmednrc30@yahoo.com  
2Lecturer at Child Health Department, National Research Centre, 33 El-Buhouth St., 12622 Dokki, Giza, Egypt, 
Egypt. Email:augmentin69@yahoo.com 
3Clinical Genetic Department, National Research Centre, 33 El-Buhouth St., 12622 Dokki, Giza, Egypt. 
4Lecturer of Radiology, Faculty of Medicine, Ain Shams University, Egypt. Email:rashatkhattab@gmail.com. 
5Lecturer of Pediatric, Faculty of Medicine, Ain Shams University, Egypt.  
Email: wafaaosman83@gmail.com 

Received: 30 March 2020 / Accepted 25 June 2020 / Publication date: 15 Oct.  2020 
 
ABSTRACT 
Background: The complex development of the cerebellum together with the high number of involved 
genes and the long embryonic development of the cerebellum make the cerebellum vulnerable to a 
broad spectrum of malformations and disruption. Neuroimaging represents a key in the diagnosis of 
posterior fossa malformations. Aim: Our scope was to determine to what extent cerebellar 
malformations affect behavior of children with cerebellar malformations and quality of life. Methods: 
a cross sectional explorative study enrolled a total of 60 patients with cerebellar abnormalities that 
were classified into five groups according to magnetic resonance imaging (MRI) finding. Patients 
were underwent full history, clinical examination, followed by behavioral and quality of life 
assessment using child behavior checklist (CBCL) and quality of life short form questionnaire 
respectively. Results: Our finding highlighted that children with cerebellar malformations experience 
high prevalence of behavioral abnormality as well as a poor quality of life due to functional 
disabilities, except patients with Dandy Walker malformation (DWM); they showed favorable 
neurodevelopmental outcome but this didn't prevent them from experiencing a lower quality of life. 
Conclusion: cerebellar malformation is heavily connected to behavioral impairment. 
Recommendation: Significance and impact of study: Cerebellar malformations are lifelong 
devastating conditions, MRI and other new radiologic modalities facilitated their diagnosis, so there is 
an utmost need for implementing routine social behavioral for assessment of those children for better 
future rehabilitation and better quality of life. 
 
Keywords: CBCL, children, Cerebellar malformations. 

 
Introduction 

Human cerebellar development starts as early as the ninth week of intrauterine life and 
continues after birth. This relatively long duration renders the developing cerebellum more susceptible 
to malformation, especially later in the 24-40 weeks of pregnancy, because extensive new neural cell 
formation in the external granule cell layer. This results in a five-time increase in cerebellar volume. 
Malformations that occur so early affect mainly cerebellum and brainstem, while later ones are less 
associated with pons malformation (Kimberly and Doherty, 2016).  

A Malformation is known as a non-progressive congenital structural aberration of a part or a 
whole of an organ due to an abnormal development caused by a genetic defect. While disruption is a 
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congenital non-progressive structural anomaly of an organ that had a normal development. 
(Hennekam et al., 2013). 

The causes of cerebellar anomalies are variable that may be congenital like chromosomal and 
syndrome causes or acquired like teratogenicity, infectious, hemorrhagic causes (Claudia et al., 2015). 

The pediatric cerebellum plays a key role in processing and controlling motor, cognition and 
behavior. So cerebellar anomalies causes motor incoordination, kinetic tremors manifesting during 
limbs movements, walking and even eye movements. It additionally causes cognitive deregulation 
that manifests as attention deficit hyperactivity disorder, developmental dyslexia and autistic disorder. 
Commonly patients present with blunted affect and abnormal behavior, that later on diagnosed by 
MRI as having lesions of the posterior cerebellar lobe (Michael and Peter, 2016).  
 
Materials and Methods 
 

This cross sectional explorative study was carried out in the Child Health Department, National 
Research Center, Egypt. 

Study population 
A total of 60 patients with cerebellar malformation; 31 males and 29 females were included. All 

participants were initially evaluated at National research Center; under the protocol of 
“Neurobehavioral assessment and neuroimaging correlations of children with cerebellar 
malformations approved by both National Research Center (NRC) ethical committee and Institute of 
Childhood Medical Studies. Participants and/or their parents gave written informed consent. 

The study included all patients with cerebellar malformations presenting to pediatric 
neurological clinic of NRC during the period from October 2017 to October 2018. 

Their age at presentation ranged between 4 and 10 years of both sexes. The Patients were 
chosen sequentially according to the following Inclusion criteria:  
• Patients with cerebellar malformations as cerebellar hypoplasia either vermin and/or hemispheric 

hypoplasia 
• Molar tooth image (MTI) as in Joubert syndrome related disorders, ponto-cerebellar hypoplasia, 

posterior fossae anomalies like Dandy Walker malformations (DWM)). 
• Patients with non-progressive cerebellar atrophy assigned from the history and neurological 

evaluation 
Exclusion criteria: 

• Acquired disorders, primary cerebellar brain tumors, children with behavior disorders without 
cerebellar affection, degenerative brain diseases, pre and post-natal cerebral ischemia. 

 
Methodology 

Full medical history together with thorough clinical evaluation including general and 
neurological examinations, including gait, coordination, tone reflexes, sensation and cranial nerve in 
order to evaluate both gross motor and fine motor functions. 
 
Brain Magnetic Resonance imaging (MRI):  

Imaging MRI brain was done to all patients to diagnose and categorize them.   Detailed 
description of abnormalities of cerebellum and brain stem had subsequently divided the patients into 
five groups based on the degree of cerebellar affection.  

The patients found to have cerebellar malformation were further included as cases and had been 
assessed for behavioral abnormalities using CBCL and quality of life was assessed using WHO short 
form.  

 
Behavioral assessment among the patients of cerebellar malformations:  

Age-appropriate versions of the Child Behavior Checklist (CBCL for the age of 1.5–5 years 
and 6–18 years) (Achenbach & Rescorla, 2000, 2001) were explained to parents to rate their 
children’s behaviors. The CBCL yields scores according to affection of affective, somatic, social, and 
cognitive issues. 

CBCL questionnaire has six subscales for behavioral problems including: Attention Deficit\ 
hyperactivity problems, Conduct problems, Somatic problems, Anxiety problems and Affective 
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problems and Oppositional Defiant problems.  
• For each case, Internalizing (affective problems, anxiety problems and somatic problems) and 

Externalizing problem scales (attention deficit problems, oppositional defiant problems and 
conduct problems) were calculated and a total score was interpreted as being in the normal (T 
score < 65), borderline (T score from 65 to 70), or clinical behavior category (T score>70). 
CBCL competence scale questionnaire assesses; activities, social and school performance was 
included as a part of CBCL of Achenbach and Rescorla (2001).  

•  Scoring was done for each behavioral problem and correlated with MRI finding.  
• The standard scores were assumed so that 50 is average for the age and gender, with a standard 

deviation of 10 points and higher scores indicated greater problems.  
• World Health Organization Quality of Life (WHOQOL-BREF) shorter form was used with its 26 

items in the physical health, psychological health, social relationships and environment. It 
evaluates how a child and his caregivers  perceive the symptoms of physical or mental diseases 
and how they interpret this physically and emotionally. Each domain can be scored separately 
between 4 and 20 (WHOQOL Group 1998). There is no total score for the scale. 

 
Statistical analysis  

Quantitative data were statistically represented in terms mean and standard division (SD). 
Using One Sample T-Test to compare each group with the certain value.  

Qualitative data were statistically represented in terms number and percent. Comparison 
between difference groups in the presents study was done using Crosstabs with Chi-Square Test with 
Risk Estimate and Symmetric Measures.  

A probability value (p value) less than or equal to (0.05) was considered significant.  
Correlation between various variables was done using spearman correlation coefficient (R). R: 

can take a range of values from 1 to -1. A value of 0 indicates that there is no association between the 
two variables. A value greater than 0 indicates a positive association. A value less than 0 indicate a 
negative association. 1 is a perfect positive and -1 is a perfect negative. Values between 0.7 and 1 (-
0.7 and -1) indicates strong positive (negative). Values between 0.3 and 0.7 (-0.3 and -0.7) indicates 
moderate positive (negative). Values between 0.3 and 0 (-0.3 and 0) indicates weak positive 
(negative).  

All statistical calculations were done using computer program SPSS (Statistical Package for 
Social Science) statistical program version (16.0). Graphs were done using SPSS statistical program 
version (16.0) and Microsoft Excel program version 2016.  

One-way between-subject analysis of variance (ANOVA), paired- samples t tests, independent-
samples t tests, and one-sample t tests were performed using SPSS 21 (2012). All analyses were two-
tailed and significance level was set at α ≤ .05 in order to reduce the amount of type-II error. Effect 
sizes are reported as partial eta-squared (η2p ) for between-subjects ANOVAs, Cohen’s d for paired 
and independent samples t tests, and r2 for correlations. Descriptive variables are presented as mean ± 
SD.  
 
Results  

We enrolled 60 children with a diagnosis that met our inclusion criteria; 31 male and 29 
females; age range 3-10 years at evaluation (mean was 6.12+/_ 2.10 years).  Positive consanguinity 
was found in 81.7% of paints; that exceeded the national percentage reported in Egypt (33.3%).  

We classified the studied group according to MRI finding into five heterogeneous groups, The 
patients had undergo brain MRI scanning that showed the following malformations; Molar tooth 
image(MTI) (48.3%), Cerebellar hypoplasia (25%), Pontocerebellar hypoplasia (PCH) (11.7%), 
Complete vermin hypoplasia (CVH) (10%) and Dandy walker malformation (DWM) (5%). The 
different groups expressed no statistical difference regarding sex, age at presentation and weight 
reflecting normal distribution of the studied sample. 

Behavior of our studied patients was assessed using CBCL (1.5-5) and a mean score of 50 ±10 
is considered normal. Most patients were found anxious (mean score of 80.63 ± 15.15) and had 
behavioral withdrawal (mean score of 80.25 ± 14.21) and most patients were in the clinically 
concerning category as expressed as 71.7% and 75% of total patients respectively.  
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Table 1: The Studied Patients demographic data; illustrated as mean and range. 
 No. = 60 

Sex 
Females 29 (48.3%) 
Males 31 (51.7%) 

Age At evaluation 
Mean ± SD 6.12 ± 2.10 
Range 3 – 10 

OFC 
Mean ± SD 49.63 ± 2.95 
Range 43 – 58.5 

Weight 
Mean ± SD 24.38 ± 16.21 
Range 8 – 99 

Length 
Mean ± SD 106.73 ± 22.80 
Range 13 – 156 

Consanguinity 
Negative 11 (18.3%) 
Positive 49 (81.7%) 

Age first walked 
Mean ± SD 4.32 ± 2.00 
Range 0 – 10 

Age first spoke 
Mean ± SD 4.07 ± 1.86 
Range 0 – 7 

Oculomotor apraxia 
Negative 31 (51.7%) 
Positive 29 (48.3%) 

Tone 
Normal 2 (3.3%) 
Hypotonia 54 (90.0%) 
Hypertonia 4 (6.7%) 

Reflexes Present 60 (100.0%) 

Nystagmus 
Absent 33 (55.0%) 
Present 27 (45.0%) 

 
Table 2: Illustration for the whole studied CBCL scores, their percentage, their T score range, mean T score of 

each scale, 50 is the average mean T score for each scales for age and gender with a standard 
deviation of 10 points. 

CBCL/6-18 profile No. = 60 

Anxious T score 
Mean ± SD 80.63 ± 15.15 
Range 50 – 98 

Anxious T score categ. 
Normal 9 (15.0%) 
Borderline elevation 8 (13.3%) 
Clinically concerning 43 (71.7%) 

Withdrawal T score 
Mean ± SD 80.25 ± 14.21 
Range 50 – 98 

Withdrawal T -score categ. 
Normal 10 (16.7%) 
Borderline elevation 5 (8.3%) 
Clinically concerning 45 (75.0%) 

Somatic T score 
Mean ± SD 55.20 ± 5.51 
Range 50 – 75 

Somatic T score categ. 
Normal 54 (90.0%) 
Borderline elevation 4 (6.7%) 
Clinically concerning 2 (3.3%) 

Social T score 
Mean ± SD 58.98 ± 8.02 
Range 50 – 85 

Social T score categ. 
Normal 43 (71.7%) 

Borderline elevation 11 (18.3%) 
Clinically concerning 6 (10.0%) 

Thought T score 
Mean ± SD 61.38 ± 7.74 
Range 50 – 75 

Thought T score categ. 
Normal 35 (58.3%) 
Borderline elevation 17 (28.3%) 
Clinically concerning 8 (13.3%) 

Attention T score 
Mean ± SD 77.28 ± 14.36 
Range 50 – 98 

Attention T- score categ. 
Normal 12 (20.0%) 
Borderline elevation 8 (13.3%) 
Clinically concerning 40 (66.7%) 

Rule breaking behavior T score 
Mean ± SD 64.92 ± 7.60 
Range 50 – 90 

Rule breaking behavior T score categ. 
Normal 20 (33.3%) 
Borderline elevation 26 (43.3%) 
Clinically concerning 14 (23.3%) 

Aggression T score 
Mean ± SD 65.25 ± 9.78 
Range 50 – 98 

Aggression T-score categ. 
Normal 20 (33.3%) 
Borderline elevation 28 (46.7%) 
Clinically concerning 12 (20.0%) 

 



Curr. Sci. Int., 9(4): 557-564, 2020 
EISSN: 2706-7920   ISSN: 2077-4435                                                   DOI: 10.36632/csi/2020.9.4.49 

561 

Table 3: Showing correlations between CBCL scores and different groups classified according MRI finding 

CBCL/6-18 profile 
MTI CBH CVH PCH DWM Test 

value 
P-
value 

Sig.. 
No. = 29 No. = 15 No. = 6 No. = 7 No. = 3 

Anxious T 
score 

Mean ± SD 85.69 ± 12.93 73.47 ± 14.99 91.67 ± 6.06 77.57 ± 11.80 52.67 ± 4.62 
7.202• 0.000 HS 

Range 55 – 98 55 – 98 80 – 95 65 – 95 50 – 58 

Anxious T 
score categ. 

Normal 2 (6.9%) 4 (26.7%) 0 (0.0%) 0 (0.0%) 3 (100.0% 

29.337* 0.000 HS 
Borderline 
elevation 

2 (6.9%) 4 (26.7%) 0 (0.0%) 2 (28.6%) 0 (0.0%) 

Clinically 
concerning 

25 (86.2%) 7 (46.7%) 6 (100.0%) 5 (71.4%) 0 (0.0%) 

Withdrawal T 
score 

Mean ± SD 86.79 ± 10.43 71.13 ± 12.09 89.50 ± 6.53 77.71 ± 11.70 50.00 ± 0.00 
12.993• 0.000 HS 

Range 60 – 98 56 – 90 80 – 98 65 – 95 50 – 50 

Withdrawal T 
score categ. 

Normal 1 (3.4%) 6 (40.0%) 0 (0.0%) 0 (0.0%) 3 (100.0%) 

33.713* 0.000 HS 
Borderline 
elevation 

1 (3.4%) 2 (13.3%) 0 (0.0%) 2 (28.6%) 0 (0.0%) 

Clinically 
concerning 

27 (93.1%) 7 (46.7%) 6 (100.0%) 5 (71.4%) 0 (0.0%) 

Somatic T 
score 

Mean ± SD 53.24 ± 3.76 56.07 ± 4.17 53.83 ± 3.19 60.57 ± 7.59 60.00 ± 13.23 
4.019• 0.006 HS Range 50 – 65 50 – 64 50 – 58 50 – 70 50 – 75 

Somatic T 
score categ. 

Normal 28 (96.6%) 14 (93.3%) 6(100.0%) 4(57.1%) 2(66.7%) 

19.619* 0.012 S 
Borderline 
elevation 

1 (3.4%) 1 (6.7%) 0(0.0%) 2(28.6%) 0(0.0%) 

Clinically 
concerning 

0 (0.0%) 0 (0.0%) 0(0.0%) 1(14.3%) 1 (33.3%) 

Social T score 
Mean ± SD 57.86 ± 7.82 59.00±7.25 66.17±10.05 58.29±7.57 57.00±8.19 

1.448• 0.231 NS 
Range 50 – 80 50–77 59–85 50–69 50–66 

Social T score 
categ. 

Normal 2172.4%) 12 (80.0%) 350.0%) 571.4%) 266.7%) 

4.437* 0.816 NS 
Borderline 
elevation 

4 (13.8%) 2 (13.3%) 233.3%) 228.6%) 133.3%) 

Clinically 
concerning 

4 (13.8%) 1 (6.7%) 116.7%) 00.0%) 00.0%) 

Thought T 
score 

Mean ± SD 62.28 ± 8.25 60.33 ± 7.76 61.33 ± 7.69 61.71 ± 5.06 57.33 ± 11.02 
0.358• 0.837 NS 

Range 50 – 75 50 – 75 50 – 69 55 – 70 50 – 70 

Thought T 
score categ. 

Normal 15 (51.7%) 10 (66.7%) 3 (50.0%) 5 (71.4%) 2 (66.7%) 

5.667* 0.685 NS 
Borderline 
elevation 

9 (31.0%) 4 (26.7%) 3 (50.0%) 1 (14.3%) 0 (0.0%) 

Clinically 
concerning 

5 (17.2%) 1 (6.7%) 0 (0.0%) 1 (14.3%) 1 (33.3%) 

Attention T 
score 

Mean ± SD 84.14 ± 10.39 70.13 ± 16.10 80.00 ± 8.67 72.86 ± 11.87 51.67 ± 2.89 
7.459• 0.000 HS 

Range 59 – 95 50 – 98 67 – 90 60 – 90 50 – 55 

Attention T 
score categ. 

Normal 2 (6.9%) 6 (40.0%) 0 (0.0%) 1 (14.3%) 3 (100.0%) 

29.342* 0.000 HS 
Borderline 
elevation 

1 (3.4%) 4 (26.7%) 1 (16.7%) 2 (28.6%) 0 (0.0%) 

Clinically 
concerning 

26 (89.7%) 5 (33.3%) 5 (83.3%) 4 (57.1%) 0 (0.0%) 

Rule breaking 
behavior T 
score 

Mean ± SD 67.00 ± 7.08 64.67 ± 7.04 68.83 ± 3.71 59.14 ± 6.47 51.67 ± 2.89 

5.535• 0.001 HS Range 
55 – 90 55 – 75 65 – 75 50 – 69 50 – 55 

Rule breaking 
behavior T 
score categ. 

Normal 7 (24.1%) 5 (33.3%) 0 (0.0%) 5 (71.4%) 3 (100.0%) 

15.642* 0.048 S Borderline 
elevation 

13 (44.8%) 7 (46.7%) 4 (66.7%) 2 (28.6%) 0 (0.0%) 

Clinically 
concerning 

9 (31.0%) 3 (20.0%) 2 (33.3%) 0 (0.0%) 0 (0.0%) 

Aggression T 
score 
 

Mean ± SD 66.10 ± 6.20 66.27 ± 13.10 71.50 ± 12.14 60.00 ± 8.08 51.67 ± 2.89 

3.024• 0.025 S Range 
55 – 85 50 – 98 60 – 95 50 – 69 50 – 55 

Aggression T 
score categ. 

Normal 7 (24.1%) 6 (40.0%) 1 (16.7%) 3 (42.9%) 3 (100.0%) 

16.771* 0.033 S 
Borderline 
elevation 

18 (62.1%) 4 (26.7%) 2 (33.3%) 4 (57.1%) 0 (0.0%) 

Clinically 
concerning 

4 (13.8%) 5 (33.3%) 3 (50.0%) 0 (0.0%) 0 (0.0%) 

>P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant (HS) *:Chi-
square test; •: One Way ANOVA test. 

 
Discussion 

There was a highly significant correlation between these two behavioral scores and radiologic 
cerebellar malformation especially with all patients with complete vermian hypoplasia and most 
patients with joubert syndrome, cerebellar hypoplasia and PCH and this comes in agreement with 
Villanueva, (2012) who had highlighted that cerebellar defects might underlie some of the symptoms 
in subgroups of patients diagnosed with neurodevelopmental disorders like autism spectrum disorders 
(ASD), attention deficit hyperactivity disorder (ADHD), and schizophrenia. 

Although results of somatic, social and thought domains of the CBCL score were higher than 
normal range with a mean score of (55.2 ± 5.5, 58.98 ± 8, 61.3 ± 7.7) respectively, both social and 
thought domains were not significantly correlated with the MRI finding but only the somatic domain 



Curr. Sci. Int., 9(4): 557-564, 2020 
EISSN: 2706-7920   ISSN: 2077-4435                                                   DOI: 10.36632/csi/2020.9.4.49 

562 

was highly significant in correlation with the cerebellar malformations found by MRI imaging and 
this could be explained by role of cerebellum in motor functioning control. Our findings are supported 
by Stefan et al. (2015) who documented 19 out of 47 having internalizing and externalizing 
behavioral problems and 10 suffering socialization problems. 

With completion of behavioral evaluation of the patients especially those with MTI ; they 
showed borderline level of aggression and rule breaking behavior and clinically affected attention, 
withdrawal and most of them were anxious and this could be supported by the study of Bolte et al. 
(1999) and Noterdame et al. (1999) who studied school aged children with autistic spectrum disorder 
and found highest elevation for the attention, social and thought scales. It was worthy also to find 
Holtmann et al. (2005) and Duarte et al. (2003) who found affected attention and thought 
respectively. It is worthy to note that Bulgheroni et al. (2016) found higher rate of behavioral 
problems especially internalizing problems in MTI patients. Also Summers et al. (2017) supported 
that MTI patients were more anxious, withdrawn, depressed, inattentive, aggressive and oppositional 
in behavior (Mazefsky et al., 2011). This could be attributed to the well-known role of cerebellum in 
the pathogenesis of neurodevelopment and neuropsychiatric conditions as ADHA, autism, 
schizophrenia and dyslexia (O’Halloran et al. 2012). 

While most of our patient's cerebellar hypoplasia had border line aggression and rule breaking 
behavior and clinically significant impaired attention, we found that the five patients studied by 
Gardner et al. (2001) had also developmental impairment, delayed language. Also Yapici et al. (2005) 
studied three sib pairs in three different families and found that two families had consanguineous 
parents and they suffered more symptoms in the form of impaired behavior, ataxia, nystagmus, 
delayed walking. Also our finding supported by Tavano et al. (2007) and Ventura et al. (2006) who 
reported impaired behavior, emotional and social difficulties in five and fourteen patients with 
cerebellar hpoplasia respectively. Also Limperopoulos et al. (2007) reported significant higher rate of 
behavioral problems; internalize more than externalizing domains in patients with cerebellar 
malformations. 

Most of our patients with CVH had clinically affected attention and aggression and border line 
rule breaking behavior; and this agrees with Tavano et al. (2007) who studied a subgroup of children 
with partial and complete vermian hypolplasia who presented by developmental delay and showed 
immature behavior modulation, language skills, tremors, ataxia and hypotonia. On the other side 
Bruck et al. (2000) and Koutsouraki et al. (2007) found normal cognitive skills in two sibs and a 15 
year old male respectively with vermin hypoplasia but also had motor abnormality, language 
impairment and hypotonia.  

It worth mentioning what was documented by Soto-ares et al., (2000) and Wassmer et al., 
(2003) who reported social, behavioral difficulties, language, developmental delay, autistic features 
and impaired cognition in their studied group, also; Ventura et al. (2006) who studied three patients 
with vermin hypoplasia reported impaired cognition in two of them and anxiety and motor delay in 
one patient, and this was supported by Poretti et al. (2017) who found inverse relationship between 
degree of cerebellar hypoplasia and cognitive functions. 

It was worthy to find a significant correlation among different pathologies found by radiologic 
imaging and attention, aggression and rule breaking behavior in our studied group and this highlights 
the non-motor functions of the cerebellum. 

Our study included 3 cases of DWM that showed normal behavioral development and this 
comes in agreement of Boddaert et al. (2003) and Klein et al. (2003) who reported a favorable 
outcome in patients with similar condition. Our patients with DWM had no associated CNS anomalies 
except for minimal vermin hypoplasia and they had normal behavior which was line with Forzano et 
al., (2007) who compared the outcome in 34 children with isolated and non-isolated DWM and DWV 
diagnosed prenatally. Parents chose to terminate the pregnancy in 86% of cases. Among survivors, 
40% developed normally, of which half were diagnosed with associate syndromes including occipital 
encephalocoele. 

Our results were also supported by Long et al. (2006) ; where all patients having DWM with 
atypical development had associated anomalies; Associated (CNS and non-CNS) anomalies were 
reported in 83% of cases , however, the presence of CNS anomalies did not predict a poorer outcome 
(Long et al., 2006). 
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Quality of life(QOL) Our patients had assessment of QOL using WHOQOL score and 
demonstrated that the greater percentage rated very poor (40%), neither poor nor good (28.3%), 
poor(20%), good(11.7%). while patient satisfaction ranged from very dissatisfied (38.3%) to satisfied 
(13.3%) with dissatisfied (20%) and neither nor (28.3%) in between. 

Different cerebellar malformations in our studied group didn’t affect QOL rating nor 
satisfaction but on the other hand it was significantly correlated with the QOL physical, psychological 
and social domains, this is supported by each of Todor et al. (2000), Prat and Galeneo (2009) and 
Bahadir et al. (2013) who found that pain is the predominant complaint in patient. 

Study done by Bolduc et al. (2011) was the first one to describe the impact of cerebellar 
malformations on the quality of life his data showed that one third of children with cerebellar 
malformations showed impaired QOL and that lower developmental and functional scores 
significantly predict lower QOL. 

Stefan et al. (2015) reported that cerebellar anomalies had higher incidence and broad spectrum 
neurodevelopmental sequelae and negative impact on quality of life. Interestingly our study one of the 
largest study describe quality of life in patients with cerebellar malformations. 
 
Conclusion  

The cerebellum is a very complex region of the human brain, our study provide a strong proof to 
the fact saying cerebellum is motor and non-motor functioning organ. 
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