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Abstract 
Brain malformations are rare, difficult to diagnose and have unpredictable 
evolution. They are the major causes of epilepsy, psychomotor development 
abnormalities and other neurological disorders. The neuroimaging technique 
of choice for diagnosis of these malformations is magnetic resonance imaging 
(MRI), but unfortunately MRI is expensive, and is not available in a poor re-
source country like Cameroon. CT scan associated to clinical signs can help to 
suspect or to confirm a malformation. The authors report here three cases of 
malformations discovered during cranial CT scan at the regional hospital of 
Ngaoundéré. They are Dandy Walker malformation, Sturge Weber’s disease 
and hemimegalencephaly. These cases contribute to the knowledge of this rare 
event, and emphasize the importance of CT scan on their diagnosis in the ab-
sence of MRI. 
 

Keywords 
Brain Malformations, Cerebral CT-Scan, Dandy Walker, Sturge Weber  
Diseases, Hemimegalencephaly, Poor Resource Country 

 

1. Introduction 

Brain malformations (BMs) are congenital damage or abnormal development of 
the brain. These BMs are due to a halt or a modification of brain development 
during intrauterine life, regardless of the etiology. Sometimes it’s a genetic prob-
lem. In other cases, exposure to certain medicines, infections, or radiation dur-
ing pregnancy interferes with brain development; something damages the de-
veloping nervous system or causes it to develop abnormally [1]. Central nervous 
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system malformations are rare, difficult to diagnose and have unpredictable 
evolution. The hospital prevalence of 0.52% in neuropediatric consultations was 
reported by Moifo et al. in Cameroon [2]. In other series they represent 9% of 
isolated malformations and are found in 16% of polymalformative syndromes 
[3]. There are many varieties of brain malformations. The incidence depends on 
the type of malformation. The most frequent BM is agenesis of the corpus callo-
sum. Dandy Walker malformation (DWM) is a genetically and sporadic disorder 
of cerebellar development with an estimated incidence of 1/30,000 live births [4] 
while the incidence of Sturge Weber syndrome is currently about 1/500,000 live 
births, hemimegalencephaly is much rare and its incidence is unknown [5]. BMs 
are the major causes of epilepsy, psychomotor development abnormalities and 
other neurological disorders. The neuroimaging technique of choice for diagno-
sis of these malformations is magnetic resonance imaging (MRI) [6], but unfor-
tunately MRI is expensive, and is not available in a poor resource country like 
Cameroon. CT scan associated to clinical signs can help to suspect or to confirm 
a malformation. The authors report here three cases of malformations discov-
ered during cranial CT scan at the regional hospital Ngaoundere.  

2. Case Report 1 

A two month-old boy was admitted in our hospital because of macrocephaly, 
diarrhea, vomiting and fever evolving since one week. As first care, oral salt re-
hydration has been managed. The interrogation revealed that the delivery has 
been made at home after an unfollowed pregnancy and vaccines were admins-
tered in retrospect at the refugee’s camp. Physical examination on admission re-
vealed a very irritable child with a general lethargic state. The head circumfe-
rence measured 50 cm with the shape of the head in dome (Figure 1) and the 
skin of the skull was thinned with venous dilatation; the sticking out and tense 
open fontanelles. The eyes had an aspect in sunset. The neurological exam re-
vealed a low tone (hypotonia). The examination of other systems revealed signs 
of dehydrations (dry lips, persistent cutaneous folds, absence of tears). Routine 
investigations were essentially normal, but Full Blood Count revealed a light 
anemia. Brain CT scan revealed a cystic dilatation of the fourth, third and lateral 
ventricles which enlarged posterior fossa and agenesis of the corpus callosum and 
the cerebellar vermis (Figure 2). Given the history and clinicoradiological features, 
the diagnosis of Dandy Walker was made and the child was referred to neuro 
surgery service in yaoundé and he died two weeks ago.  

3. Case Report 2 

A two days old boy had been admitted for consultation for bursts of flexion 
spasm (start-up type). The interview revealed no history of fetal distress, preg-
nancy and delivery were normal, the Apgar score was 9/10 and the birth weight 
was 3500 g. The child presented at birth a large depigmentation-like spot (Figure 
3) covering the frontal region and the corner of the right eye (facial angioma 
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plane of wine) for which his parents consulted and the vitiligo diagnosis was 
made. Psychomotor development was normal until the onset of epileptic seizures. 

 

 
Figure 1. Two month-old boy with macrocephaly. 

 

 
(a) 

 
(b)                             (c) 

Figure 2. An axial (a), frontal (b) and sagital (c) computed 
tomography (CT) scan showing a large dilatation of ventricular 
system (white stars) and a cerebrospinal fluid cyst (red star) in the 
posterior fossa. 
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Figure 3. Port wine stain interresting 
Frontal branch of V1 (arrow). 

 
The cranio-encephalic CT performed in a 2.5 mm contiguous helix, without in-
jection of contrast agent, showed gyriform calcifications, showing posterior right 
parietal cerebral convolutions associated with sub-cortical and cortical atrophy 
and enlargement of the ventricular system and tanks from the base of the skull 
(Figure 4). Faced with these very evocative images of Sturge Weber’s disease, he 
was referred to Yaoundé in a neuropediatric ward for good care. We did not 
have information regarding its evolution. 

4. Case Report 3 

A four month old boy was admitted to a pediatric consultation for epileptic sei-
zures. The interrogation found a notion of recurrent convulsions since the age of 
4 weeks. At the age of one month, the parents noticed a reduction in the mobili-
ty of the right hemi-body. Pregnancy and delivery were normal. Physical exami-
nation revealed cranial asymmetry, increased head circumference, sutural sepa-
ration, and prominent fontanels. The neurological examination revealed a left 
hemi-corporeal motor deficit with spasm and left facial palsy, suggesting an epi-
leptic state on cerebral malformation. A CT scan was performed demonstrating 
cerebral hemisphere asymmetry with hypertrophy of the right hemisphere with 
deviation of midline structures to the left, thickening of the right frontal cerebral 
cortex, and moderate enlargement of the right lateral ventricle consistent with 
hemimegalencephaly (see Figure 5). The child was also referred to neuropedia-
tric service in Yaoundé and he died a month ago. 

5. Discussion  

Most central nervous system malformations begin long before a baby is born. 
The human brain is a complex organ and its development involves many inte-
ractions. Several events are responsible for the formation of a mature brain such 
as: neurulation, neurogenesis, migration of neural crest cells, neurotransmitter  
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Figure 4. Axial cut at the level of the lateral ventricles computed tomography 
without contrast enhancement showing gyriform calcifications (red circle), 
with enlargement of lateral ventricles (red arrow). 

 

 
(a)                        (b)                           (c) 

Figure 5. Non contrast (a) and contrast axial (b) and frontal (c) CT images of the brain in 
a four-month-old boy with hemimegalencephaly and diminished volume of the 
controlateral hemisphere. The right cerebral hemisphere is hypertrophic and agyric, and 
the right lateral ventricle is enlarged on the axial (a) and frontal contrast view (c). 
 
biosynthesis and myelination. Alteration of only one of these processes, at the 
molecular or cellular level, can lead to the appearance of a wide variety of mal-
formations. Most birth defects happen during the first 3 months [7]. Dan-
dy-Walker malformation (DWM) is a rare group of congenital human brain 
malformations. It was first described by Dandy and Blackfan in 1914 [8]. Signs 
and symptoms are caused by abnormal brain development present at birth or 
develop within the first year of life. DWM is a genetically and sporadic disorder 
of cerebellar development with an estimated incidence of 1/30,000 live births, 
which occurs more frequently in females than in males, the age at diagnosis va-
ries from birth to older childhood [4] which remains coherent with our case. In 
most patients, the cause of Dandy-Walker malformation is not known, a few 
cases resulting from autosomal recessive genes have been reported. Predisposing 
factors include gestational (First trimester) exposure to rubella, cytomegalovirus, 
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toxoplasmosis, warfarin, alcohol, and isotretinoin [9]. Its results from defects in 
the development of the roof of the fetal rhombencephalon along with a partial or 
complete lack of patency of the foramen of Magendie. It is known as the most 
common posterior fossa malformation [10]. Classically, posterior fossa cystic 
malformations have been divided into Dandy-Walker malformation, Dandy 
Walker variant, mega cisterna magna, and posterior fossa arachnoid cyst [9] [11]. 
Medical literature identified four classic signs of this malformation: complete or 
partial agenesis of the vermis of the cerebellum; cystic enlargement of the fourth 
ventricle; enlargement of the posterior fossa; and cranial displacement of the 
tentorium cerebelli with anti-clockwise rotation of the vermis. DWM is some-
times (20% - 80%) associated with hydrocephalus like in our case, in which blo-
cage of the normal flow of the cerebrospinal fluid leads to excessive amount of 
fluids in and around the brain. Sturge Weber syndrome (SWS) is a neurocuta-
neous disorder that is associated with facial capillary malformation, Port wine 
stain (PWS), glaucoma, and leptomeningeal angioma in its complete form. Its 
incidence is estimated to be 1/20,000 - 50,000 live births [12]. Many authors hy-
pothesised that the cause of SWS might be a somatic mutation, and this would 
explain its sporadic appearance. PWS is the characteristic cutaneous manifesta-
tion in SWS which is present at birth, of variable size, normally on one side 
though it may be bilateral, and of a color ranging from pale pink to purple. To 
date, studies have stratified risk assuming that facial PWS are distributed ac-
cording to the areas of sensory innervation of the trigeminal nerve branches: the 
frontal branch (V1), the maxillary branch (V2), and the mandibular branch (V3). 
All studies agree that lesions with a highest risk of involvement are those affect-
ing the V1 branch, the upper eyelid, or those that are bilateral and extensive [13]. 
In our case the child presented at birth a large depigmentation-like spot covering 
the frontal region and the corner of the right eye.  

Ophtalmologic involvement which is present in 30% - 70% of SWS [14] were 
not found in our case. There are 3 types of Sturge-Weber Syndrome: type I is the 
classic associating a plane angioma of the face and leptomeningeal angioma, type 
II with presence of only facial angioma and type III with presence of only lepto-
meningeal angioma. Type III is the rarest and only a few cases have been de-
scribed in the littérature [15], our case was type I. Hemimegalencephaly or un-
ilateral megalencephaly is a rare congenital disorder of cortical development in 
which there is hamartomatous overgrowth of all or part of a cerebral hemisphere 
resulting in cerebral asymmetry. The affected hemisphere may show agyria, pa-
chygyria, polymicrogyria or hamartomatous malformation while the opposite 
hemisphere remaind usually normal [16]. Hemimegalencephaly is characterized 
by enlargement of whole or part of one brain hemisphere. Although the me-
chanism of hemimegalencephaly is not fully understood, it is thought to result 
from an insult to the developing hemisphere during the second trimester of 
pregnancy due to abnormal neuronal migration in the third week of gestation 
due to the disorder of genetically programmed development linked to cellular 
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lineage and establishment of symmetry. Other proposed causes for hemimega-
lencephaly have included a biochemical defect in control of cell metabolism, and 
an abnormal number of chromosomes. It can occur isolated or in association 
with neurocutaneous syndromes or developmental disorders like Klippel-  
Trenaunay-Weber syndrome, It’s hypomelanosis, neurofibromatosis, and tu-
berous sclerosis complex. [17]. In our observation the hemimegalencephaly was 
isolated. It is a very rare anomaly. To the best of our knowledge the frequency of 
these malformations is not known in sub-Saharian Africa. Some cases has been 
reported by some authors which can be isolated or either associated to controla-
teral hemispheral volume loss or either to tuberosis sclerosis [16] [17]. 

Plain X-ray is not a technique of choice, it is possible to observe the classical 
gyriform cortical calcifications also known as railroad track appearance, which 
affect the intimal layer of the meningeal arteries in SSW [13]. The neuroimaging 
technique of choice for diagnosis is gadolinium contrast magnetic resonance 
imaging, since it can reveal leptomeningeal angiomatosis and the extent to 
which it affects brain structures in SSW [18]. Even if plain radiographs of the 
skull may show some characteristic features of DWM, such as enlargement and 
deepening of the posterior fossa associated with elevation of the groove for the 
transverse sinus and torcular, at the present time CT scan and MRI are the most 
useful methods of diagnostic imaging. CT scan easily demonstrate a midline de-
fect of the cerebellum which involves the caudal vermis. MRI has the advantage 
of multiplanar imaging and better anatomic resolution and should be considered 
as the gold standard to investigate posterior fossa cystic malformations [19].  

MRI can best define the relationship between the cyst and the fourth ventricle 
and can detect vermian rotation and the presence of signs of vermian dysgenesis 
and allows surgeons to view the cerebellum and associated structures accurately 
and to determine which form the malformation has taken and to what extent the 
DWM has progressed [20]. Unfortunately MRI is expensive, it requires patient 
cooperation or sedation and is not available everywhere in Cameroon. Ultra-
sound (US) may be the initial examination performed in case of DWM because 
it can be done portably and without sedation. DWM may be diagnosed in utero 
by using ultrasound as early as 14 weeks of gestation in infants with open fonta-
nels, hydrocephalus and some posterior fossa abnomalies that can be detected. 
In expert hands, ultrasound may help in the differentiation between arachnoid 
cyst, large cistern magna and a real DWM. However US is limited because it is 
heavily operator-dependent. Abnormalities such as the gyral, dural, tentorial, 
and skull abnomalies that accompany Dandy-Walker malformations are not 
clearly detected by US [21]. None of our patients were diagnose in utero, giving 
evidence of poor pregnancy monitoring. 

Brain CT scan is a technique used frequently to assess children who present 
with hemiparesis or seizure. In DWM, CT scan can distinguish hydrocephalus 
associated with Dandy-Walker and hydrocephalus with other etiologies, despite 
the fact that clearly distinguishes subtypes of the Dandy-Walker complex on axi-
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al CT images is difficult and it exposes the infant to ionizing radiation [4]. our 
case presented with large dilatation of ventricular system and a cerebrospinal 
fluid cyst in the posterior fossa. The characteristic findings of SWS are presence 
of reduced parenchymal volume, enlarged ventricle, and enlarged choroid plexus, 
we only found gyriform calcifications with enlargement of lateral ventricles in 
our case. From one year of age, computed tomography can detect calcifications, 
which would not normally be visible in a plain X-ray. Computed tomography is 
also more sensitive for detecting calcifications in SWS than MRI [13]. Although 
the diagnosis of hemimegalencephaly can be suspected early on clinical signs, 
CT and MRI confirm the diagnosis [22]. As imaging findings in hemimegalen-
cephaly, there is an increase in volume of the hemisphere reached with, within it, 
an enlarged and dysmorphic ventricular system. The lateral ventricle within the 
affected hemisphere is both enlarged in size and dysmorphic [6]. The diagnosis 
of hemimegalencephaly is confirmed by cerebral MRI showing significant 
asymmetry with hemispheric size increase, dysplastic cortex and asymmetry 
with ventricular formation. In our case CT presentation was classical with the 
right cerebral hemisphere which is hypertrophic and agyric, and the right lateral 
ventricle is enlarged, this was coherent with the others cases described by the 
other authors [16] [17]. The aspect is variable but some signs are constant and 
characteristic. The enlargement of at least one lobe is present in all the patients, 
of variable importance, from discrete to severe. In more than 50% of cases the 
entire hemisphere is enlarged [23]. The CT scan is sometimes normal although 
asymmetry of the skull is obvious; extensive or more localized calcifications in 
the white or gray matter are sometimes present. MRI is the method of choice 
and shows an increase in white matter volume of the pathological hemisphere 
that has signal abnormalities and a maturation advance [21]. 

6. Conclusion 

Brain malformation remains a rare case. The clinical manifestations of brain 
malformations are variable and depend on the type. Their diagnosis is difficult 
and base on imaging. These cases illustrate that in a poor-country resource like 
Cameroon, where MRI is not available, computed tomography combined to 
clinical symptoms can help to diagnose the brain malformations for early refer-
ral to better equipped centers for a good care. These cases contribute to the 
knowledge of this rare case, and emphasize the importance of CT scan on their 
diagnosis in absence of MRI.  
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