
  

  

 

 [ Water on the brain ] 

 [ CSF with in dilated ventricles] 

 [ Increase intraventricular 
pressure ] 

Hydrocephalus  

 Widened sutures 

 Increased craino-facial ratio 

 Bulging fontanels 

 Erosion of the dorsum sellae 

 Silver beaten appearance in chronic cases 

ssregypt.com 



  

  

 

 Enlargement of the anterior and posterior recesses of 
the 3rd ventricle 

 Downward convexity of the floor of the 3rd ventricle 

 Dilated temporal horns 

 Narrowing of the ventricular angle 

 Widened frontal horn radius 

 Effacement of the cortical sulci 

 Periventricular edema 

Hydrocephalus / Atrophy  



Choroid plexus in the  

   lateral ventricles       CSF 

500 ML/ day 

CSF flow into the ventricles → basal cisterns → 
 arachnoid velli  → venous system 

Arachnoid velli     parasagittal  structures on both sides 
of the superior Sagittal sinus, drain CSF into the SSS 

  

CSF production and flow  



CSF FLOW 

 Obstruction to the 
CSF flow 

 Over production of 
CSF 

Lethargy 
vomiting 
headache 

  ICT in adults 



  Obstruction in the ventricles = 

internal     hydrocephalus =non 

communicating hydrocephalus 

  Obstruction outside the ventricles = 

external  hydrocephalus = 

communicating hydrocephalus 

 

 Obstructive 

Hydrocephalus 



 Tumors are the most common cause of 
obstruction 

  Think about spinal tumors in all cases of un-
explained new onset 

      hydrocephalus in children , causes: 

                  * Increased viscosity of CSF due to 
proteins 

                  * Obstruction of the cisterna magna 

                  * Blockage of spinal subarachnoid 
space 

 

 Obstructive 

Hydrocephalus 



    

Obstruction any where from the level of the 
foramina of Monro to the outlet foramina of 
the 4th ventricle 

Foraminal lesions: 

Unilateral→ dilatation of one lateral ventricle  

• kink of the foramen due to midline shift 

• Small lesion obstructing one foramen 

              - Tuberous sclerosis   - Colloid cyst  

 

                  

Obstructive non 

communicating   



Unilateral foraminal obstruction 



kink of the foramen 
due to midline shift 



  

Foraminal lesions  

Bilateral foraminal lesions → dilatation of both lateral ventricles  

These lesions usually involve the anterior part of the 3rd ventricle  

-   Suprasellar meningiona ,glioma , craniopharyngioma ,… 

-   Colloid cyst  

Obstructive non communicating   

Sub-ependymal 
giant cell 
astrocytoma  

in a case of 
tuberous sclerosis 

Colloid cyst 
obstructing both 
foramina of Monro 
, typical 

location    



 

 Congenital        aqueducal stenosis [ X-linked recessive 
disorder ] 

 Inflammatory   brain stem encephalitis , DS , 
cysticercosis  

 Neoplastic        [the most common cause in adults ]                  

           ●  Brain stem glioma  

          ●   Pineal body tumour  

Aqueductal  stenosis 

[ Represents 20% of hydrocephalus in children ] 



 Aquiductal stenosis 

 Presents early in childhood , but can 
present at any age 

 Gliosis of the aqueduct , webs , septum 
, diaphragm 

  Sagittal MRI is helpful for diagnosis 



Aqueduct stenosis 

 Enlargement of the 3rd ventricle 

 Massive ventriculomegaly [ maximal 
hydrocephalus ] 

 Ventricular wall is rounded and stretched 

Serrated or  NB
corrugated wall = 
per ventricular 
encephalomalacia 



Aqueduct stenosis 

 May be developmental or acquired 

 The cause of hydrocephalus is more important the 
its magnitude 



Brain stem 

glioma 



Pineal body germinoma 



Pineoblastoma 



Ependymo

ma 

Astrocytoma 



Medulloblastoma 



Dural sinus throbosis 

Pulmonary 
hypertension 

Skull base anomalies 

 

Venous hypertension 
with 

Increased pressure in 
the SSS 

 

Decreased pressure 
gradient 

Across the arachnoid 
velli 

 

Increased intra-
ventricular 

Pressure + Vent. 
dilatation 

MR 

Venograph

y 

Obstruction distal to the 

outlet foramina of 4th 

ventricle either in the basal 

cisterns or arachnoid velli 

 Basal meningitis  

 Subarachroid hemorrhage 

 Meningeal carcinomatosis 

 Dural sinus thrombosis   

Obstructive 

communicating 

hydrocephalus 



█ 

Tuberculous meningitis with hydrocephalus and 
multiple parenchymal tuberculomas  

Meningitis 



Subarachnoid 

hemorrhage 



Medulloblastoma , operated 
with CSF seeding 

Meningeal carcinomatosis  

 Metastatic : breast ,… 
 CSF seeding :  medulloblastoma,… 

 Leukemia , lymphoma 



Trapped 4th ventricle 

 Occlusion of the outlet foramina as well as the aqueduct 

 CSF production in the 4th ventricle cause progressive dilatation 

 Signs and symptoms of posterior fossa SOL [ ataxia , diplopia ,…] 



 Normal pressure hydrocephalus 

 Communicating hydrocephalus with 

    incomplete arachnoid obstruction to CSF drainage 

 Decrease pressure gradient between 

    the ventricles and brain tissue 

 Causes : 

      Neonatal IV hemorrhage 

      Spontaneous subarachnoid hemorrhage 

       Trauma , infection , surgery 

Similar imaging findings to communicating hydrocephalus 



  Axial section demonstrates dilatation of the lateral 

ventricles out of proportion to any sulcal enlargement 

consistent with hydrocephalus,   The lack of a high-

intensity border indicates that no interstitial edema is 

present and that the mean pressure is normal   Midline 

sagittal section demonstrates upward bowing of the 

corpus callosum (arrow)   

 Normal pressure hydrocephalus 

Predictors for +ve response to 
shunting 
 No cerebral atrophy or ischemia 

 Gait apraxia is a dominant feature 

 Upward bowing of corpus callosum 

 Ballooned 3rd ventricle 

 Known history of hage or infection 



CSF Overproduction 

 CSF is produced by the choriod 
plexus in the lateral ventricles  

  500 ML/ day 

 CSF flow into the ventricles → 
basal cisterns → arachnoid velli  
→venous system 

 Arachnoid velli     parasagittal  
structures on both sides of the 
superior Sagittal sinus, drain CSF into 
the SSS 

Non obstructive hydrocephalus 
C
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 Shunt 

complications 
 Mal-function : progressive ventricular dilatation with worse 

symptoms 

 Shunt infection : 1-5% either shortly or after months or years 

     [ causes include systemic infection , peritonitis , trauma , surgery ] Infection        ventriculitis 

 

Dilated ventricles with enhancing wall 

 

Ischemic or toxic damage of brain tissue 

Multiple cavities around the ventricles 

Bad prognosis 



 Shunt 

complications 
 Subdural hematoma: usually seen in children over 3 Y after 

shunting of markedly enlarged ventricles. The use of high pressure 

valves has decreased the incidence of these hematomas .   

       



 Shunt 

complications 
 Slit ventricle syndrome : 
Normal or small ventricles with signs of 
shunt failure  indicate slit ventricle 
syndrome. 

 Chronic over drainage  causes 

decreased intra-ventricular pressure 
with ventricular wall fibrosis and 
inability to re-expand. The continuous 
production of CSF by the choroid 
plexus with inability of the ventricle to 
expand associated with shunt mal-
function will lead to severe symptoms 
of shunt failure inspite of the small size 
of the ventricles = Slit ventricle 

syndrome  

       



Special types of 

hydrocephalus 

Holoprosencephaly  

Hydranencephaly  

Dandy - Walker 

anomaly  

Chiari malformation 

 



Holoprosencephaly 

 Incomplete separation of the primitive 
forebrain into cerebral hemispheres 

 Abnormal communication of the gray and 
white matter across the midline 

  The most common teratogens are 
diabetes and chromosomal anomalies 

 Always associated with orbital 
hypotelorism 

 Three types 

Alobar, Semi lobar, Lobar  



Holoprosencephaly         [ Alobar 

type ] 
 

  The most common and most severe 

  Usually diagnosed prenatally by US 

  Seizures and abnormal reflexes 

  Severe midline facial anomalies [ hypoteleorism ] 

 

 



          [ Alobar 

type ] 
 Failure to form separate hemispheres 

 The ventral and medial portions of the brain never develop 

 Single unlobed brain tissue 

 Single mono ventricle 

 Fused thalami with reduced size 

No falx 

 Corpus callosum 

 Inter hemispheric fissure 

    3rd ventricle 

    Sylvian fissures 

 

Imaging 



Holoprosencephal

y 

 Partial attempt at brain diverticulation 
 Mild or absent facial anomalies  

 H - shaped monoventricle with 
partially developed occipital and 
temporal horns 

 Absent septum pellucidium 
 Falx [rudimentary] 
 Interhemispheric fissure [incomplete] 
 Basal ganglia [fused] 

 

[Semi lobar 

type] 



 Dysplastic frontal lobes 

 Absent interhemispheric 
fissure 

Semi lobar 

Holoprosencephaly 



Semi lobar 
Holoprosencephaly 

 The severity of holoproesencephally correlates with the 
development of the anterior brain which can b judged by the 
development of the anterior aspect of the corpus callosum 



Lobar 

Holoprosencephaly 
 Almost complete brain cleavage 

 Well lobulated ventricles 

 Absent septum pellucidum → box 

like frontal horns 
 Interhemispheric fissure and falx 

are nearly totally formed 



Hydranencepha

ly 

  
  Absence of the majority of the cerebral tissue  
  The thalami and infero-medial parts of the frontal and  temporal 

lobes are preserved   
  Large sac filled with CSF , the   wall is devoid of neurons  
 Angiography will show absent ACA & MCA 

  Atrophic brainstem 

  Normal cerebellum 

 Falx is present 

 



Hydranenceph

aly 

  
 Damage of most of the brain parenchyma , liquefied resorbed = 

porencphaly of almost all cerebrum 

  Etiology is unknown ? Congenital ? Destructive     

  The presence of remnants of brain tissue suggests the destructive 
theory ? Vascular etiology  

 Shunting will not improve patient intelligence    

  

  
 DD Severe 

hydrocephalus where 

a thin rim of brain tissue 
will be seen around the 
ventricles best noted on 
MRI 



Hydrancep

haly 

  

Holoprosencephaly 



Posterior fossa cystic malformations 

 Dandy-Walker malformation 

 Dandy-Walker variant 

 Mega cisterna magna 

 Arachnoid cyst 

All these patients may 

present with 

developmental delay, 

head enlargement , 

signs and symptoms of 

hydrocephalus 



Dandy-Walker malformation 

 Unknown etiology 
  Seizures , visual or hearing 

difficulties , CNS anomalies , 
systemic abnormalities 

 Enlarged posterior fossa with 
high position of the tentorium 

 Cystic   dilatation of the 4th 
ventricle. 

[  Poor prognosis in patients with lower intelligence] 



Dandy-Walker malformation 

 

 Aplasia/ hypoplasia of the 
vermis 

 Hypoplastic cerebellar hemispheres  
brain stem hypoplasia 

  Hydrocephalus is unusual at birth 
  75% develop hydrocephalus by the 

age of 3months 
 32% have callosal agenesis [ only the 

gnue is present ] 



  Dandy-Walker 

malformation 

 
Pachygyria 

 5-10% have neuronal migration disorders 

 18% have occipital encephalocele 



Dandy-Walker malformation 

 

Agenesis of corpus callosum 

 Normal series for comparison 

32% 



Dandy-Walker variant 

 Mild vermain hypoplasia with large cisterna magna 

 Normal  4th ventricle   

 Normal posterior fossa , not enlarged 

 Normal brain stem 

Better called cerebellar hypoplasia 



Mega cisterna magna            [ 

Normal variant] 
Enlarged posterior fossa with normal vermis and normal 4th ventricle 



Retrocerebellar arachnoid cyst 



variant 

Mega cisterna magna  Arachnoid cyst Dandy-Walker   



Chiari Malformation             Hans Chiari 1891 

Chiari I 

 Simple anomaly 

 Elongated cerebellar 
tonsils  

     displaced inferiorly 
through the FM 

 No other congenital 
anomalies 

 Tonsillar position 

 6 mm  1st 
decade 

 5 mm  2nd, 3rd 
decades 

 4 mm  4th - 8th 

decades 



 Small sized posterior fossa 

 100% myelomeningeocele 

 Downward displacement of the medulla 
and cerebellum vermis 

 Supratentorial Hydrocephalus 

Chiari Malformation               

Chiari  II  

 

 

[40% of all hydrocephalus in children 

Symptoms include difficult swallowing 

, stridor ,apneic spills , weak cry ,arm 
weakness 

Epilepsy 17% [ associated lesions like 

encephalomalacia ,heterotopias,..] 



 Small sized posterior fossa 

 Gaping of the foramen magnum 

 Concave clivus 

 Attenuated tube like 4th ventricle 

Posterior fossa changes 

Chiari II 
Chiari Malformation 

The 4th ventricle may be trapped due to 
aqueductal narrowing with decreased flow 
through the outlet foramina or basal cisterns 



 Cerebellum and medulla 

behind the spinal cord 

 Cervico-medullary kink 70% 

of cases 

 Elongated tube like 4th 

ventricle 

 Spinal dysraphism 

[hydromyelia, 

diastematomyelia] 

 

 Upper cervical changes [MRI ] 

Chiari II 



 Hydrocephalus ( colpo-cephaly) 

 Large massa intermedia → inverted 3   

 Beaked tectum 

 Fenestrated flax 

 Corpus callosal agenesis 70-90% 

 Neuronal migration disorders  

Supratentorial 

changes 

Chiari II 

Colpo-cephaly is due to agenesis of the 

corpus and deficiency of the white matter in 
the occipital lobes  



Fenestrated flax in Chiari   II  

Chiari II   

Tectal beaking : Best seen in the sagittal images. 

Hydrocephalus         enlargement of the temporal horns    
 compression of the brain stem        tectal beaking 



Chiari II   



 Chiari II+ low occipital or high 
cervical encephalocele  

 Contents of encephalocele: 
Cerebellum, occipital lobes, 
medulla,  pons, 4th ventricle 

 The hemiated tissue is 
abnormal 

 Chiari III 

 



  Sagittal T1  MR image demonstrates the large posterior encephalocele, small posterior 

fossa, and tonsilar herniation. The fourth ventricle is  not seen  with scalloping of the clivus.   

Axial T1  image shows beaking of the tecturn, as well as overgrowth of the cerebellum.   
 

 Chiari III 

 



 Severe cerebellar hypoplasia, small brain stem 

 Large posterior fossa CSF space 

 No hydrocephalus 

 No CNS anomalies 

 Chiari IV 

 

[very rare] 

 



Corpus Callosum 

anomalies 
  

 Corpus callosum forms from front to 
back except the rostrum forms last 

 Hypogenesis= absence of the later 
formed segments [splenium & 
rostrum] 

 No associated anomalies 

  
Hypo genesis   



Agenesis of corpus callosum 



Agenesis of corpus callosum 



Agenesis of corpus callosum 



Corpus Callosum 

anomalies  

 Fat density/ signal intensity along the 
interhemispheric fissure 

 May extend into the ventricle 

 May show calcifications 

 Two types 

– Bulky mass seen with complete agenesis 

– Curvilinear sheet around the splenium 

N.B Blood vessels may course 

through lipoma 

Lipoma [non neoplastic 

fatty tissue] 



Q.

1 

Holoprosencephaly- 

alobar type 

Quiz !!! 
  



Q.

2 

 Aquiductal stenosis Quiz !!! 
  



CT scan of the newborn's head, without use of 

intravenous contrast material. Transaxial view near 

the vertex shows a disrupted falx (curved arrow). 

No normal cortical mantle remains.  

Hydranenceph

aly 
Q.

3 

Quiz !!! 
  

http://radiology.rsnajnls.org/cgi/content/full/210/2/419/F2A
http://radiology.rsnajnls.org/cgi/content/full/210/2/419/F2B


Q.

4 

 Chiari II malformation Quiz !!! 
  



Q.

5 

  Unilateral foraminal 

stenosis 

Quiz !!! 
  



Q.

6 

  Dandy – Walker 

malformation 

Quiz !!! 
  



Q.

7 

 Sub-arachnoid hage Quiz !!! 
  



Q.

8 

  Communicating 

hydrocphalus 

Quiz !!! 
  

M 14Y 



Q.

9 

   Aqueduct stenosis , 

Late onset 

Quiz !!! 
  

F 74Y 



Q.

10 

    Agenesis of corpus 

callosum 
Quiz !!! 
  F 3Y 



Q.

11 

     Shunted Chiari II 

,with …3… 

Quiz !!! 
  

Tectal beaking 

Fenestration of the falx 

Agenesis of the corpus 



 
 

 نستغفرك و نتوب اليك *نشهد ان ال اله اال انت *سبحانك اللهم و بحمدك

Thank you 
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 Tumors are the most common cause of obstruction 

 Choroid plexus papilloma represents 2-4% of childhood 
intracranial tumors 

 Communicating hydrocephalus represents 30% of 
childhood hydrocephalus 

 















Isolated Dilation of the Fourth Ventricle 

 

http://www.uhrad.com/mriarc/mri026a2.jpg
http://www.uhrad.com/mriarc/mri026b2.jpg


Ependymoma. This axial T1-weighted gadolinium-enhanced magnetic resonance 

image of the brain demonstrates an eccentric cerebellar mass (black arrows) with 

heterogeneous enhancement. The mass appears centered in the left cerebellar 

hemisphere and is compressing the fourth ventricle (large white arrow). Focal areas 

of signal void correspond to calcifications (small white arrows).  













Figure 1. Sagittal T1-weighted image of the normal brain showing typical 

flow of cerebrospinal fluid (CSF). In T1-weighted magnetic resonance 

imaging sequences, CSF is black. From the paired lateral ventricles (LV), 

CSF passes through the paired interventricular foramina of Monro (yellow 

arrow) into the single midline third ventricle (TV). CSF then flows down 

the single midline aqueduct of Sylvius (a channel shaped like a toothpick 

and slender in all diameters; green arrow) into the single midline fourth 

ventricle (FV). CSF leaves the ventricular system through the two lateral 

foramina of Luschka and the midline foramen of Magendie. Here, CSF is 

shown exiting through the foramen of Magendie (blue arrow) and entering 

the cisterna magna (CM). Within the subarachnoid space (SAS), CSF 

flows over the convexities of the brain and the folia of the cerebellum, and 

around the brainstem (curved arrows). From the CM, CSF also courses 

inferiorly to surround the spinal cord (orange  

Figure 2A. Axial T2-weighted magnetic resonance images 

(MRI) of the brain. In T2-weighted MRI sequences, 

cerebrospinal fluid (CSF) is white. Normal brain with small 

ventricles and expected volume of brain parenchyma. The 

solid arrow points to the left anterior, or frontal, horn of the 

paired lateral ventricles. The arrowhead points to a typical 

single midline third ventricle. The third ventricle is normally 

broad and flat-like a coin-widest in the anteroposterior 

diameter and sagittal views. On axial images, the third 

ventricle should look narrow, as it does here. The open arrow 

points toward a normal right posterior, or occipital, horn of 

the lateral ventricle. The volume of CSF is normal. The 

volume of parenchyma, or brain tissue, is normal.  



Figure 2B. Image of a patient with normal pressure hydrocephalus 

demonstrates enlarged ventricles with normal volume of brain 

parenchyma. The frontal horns (solid arrow) and the posterior horns 

(open arrow) of the lateral ventricles are dilated. The third ventricle 

(arrowhead) is very wide. The hypointensity in the third ventricle 

signifies turbulent flow of cerebrospinal fluid. The volume of 

parenchyma is maintained. This patient presented primarily with gait 

instability and mild dementia. Symptoms improved with placement of 

a ventriculoperitoneal shunt.  

Figure 2C. Image of a patient with Alzheimer's disease reveals 

enlarged ventricles and significant volume loss of brain 

parenchyma. The frontal horns (solid arrow) and the posterior 

horns (open arrow) of the lateral ventricles are dilated. The 

third ventricle (arrowhead) is larger than normal, but not quite 

as broad as the third ventricle in the patient with normal 

pressure hydrocephalus. The increased white rippling around 

the periphery of the cortex signifies an increased volume of 

cerebrospinal fluid in the subarachnoid space surrounding the 

atrophic brain. The volume of brain tissue is profoundly 

reduced. This patient had profound dementia.  





Tumors of the Lateral Ventricles  














