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Clinical Neurology: Trauma

Dr. John F. Shea
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NEURODEGENERATIVE 
DISEASES

John M. Lee, M.D., Ph.D.

Read:Robbins Pathologic Basis of Disease
(Cotran, Kumar, Robbins) 7th Ed. Chapter 28, 
pp. 1385-1397.  Castro, Neuroscience text, 
pp. 261-264; 345-349.

I.      INTRODUCTION

A. IN ALL NEURODEGENERATIVE DISEASES, 
THERE IS A "SELECTIVE"  VULNERABILITY OF  
BOTH:

1.    specific neurons in any one brain area as well as
2.    specific neuronal systems within the brain as a 

whole.

B.  ALL NEURODEGENERATIVE DISEASES ARE 
PROGRESSIVE AND IRREVERSIBLE.

C.  NEURODEGENERATIVE DISEASES THAT 
AFFECT SIMILAR BRAIN REGIONS GENERALLY 
WILL HAVE SIMILAR  CLINICAL SYMPTOMS.

D.  NEURODEGENERATIVE DISEASES CAN DIFFER, 
HOWEVER, IN PATTERNS OF HERITABILITY, 
MICROSCOPIC FEATURES AND TIME COURSES.

II.  DISEASES PRIMARILY
AFFECTING THE CEREBRAL 
CORTEX

A.     ALZHEIMER'S DISEASE (AD)
1.    Most common cause of senile dementia in 

patients over the age of 65 years, the 
prevalence rate is approximately 2.5 % of the 
population over 65 years of age.

2. There is a slight female predominance for the 
development of AD.

3. Approximately 10% of the cases are familial 
and inherited in an autosomal dominant 
fashion.
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4. The major pathological features 
are:

On gross examination, there is decreased 
brain weight, generalized cerebral atrophy, 
hydrocephalus ex vacuo, and atrophy of the 
hippocampus and amygdala. 

ALZHEIMER’S DISEASE
HIPPOCAMPAL ATROPHY

ALZHEIMER’S DISEASE PATHOLOGY
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ANATOMICAL DISTRIBUTION

• The major pathological features      
microscopically, there is loss of 
cortical neurons, variable reactive 
gliosis, intraneuronal 
neurofibrillary tangles (NFT's)  
composed of paired helical 
filaments, dystrophic neurites,  
and neuropil deposition of senile 
or amyloid plaques. 

• In some 20% of cases rather than     
NFT’s cortical neurons contain 
predominately Lewy bodies. These 
cases are called the Lewy Body 
Variant of Alzheimer’s Disease.
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CORTICAL LEWY BODY

•The amyloid plaques and NFTs are most 
numerous in the association areas of the 
neo-cortex as well as in the limbic system. 
In the neocortex, it is the large neurons in 
layers 3 and 5 that are selectively vulnerable 
to NFT formation. There is relative sparing 
of the primary sensory areas in all but the 
most severe cases 

• Cerebral amyloid angiopathy of 
subarachnoid and cortical vessels is 
found to a variable extent in patients 
with AD. The amyloid that is 
deposited in the vessel walls is the 
same amyloid that is found in 
the senile plaques.
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A. ALZHEIMER'S DISEASE (AD) 

5. A major component of senile plaques is an 
unique molecule called  ßeta-amyloid. It is 
a fragment of  a  larger transmembrane 
protein called Beta amyloid precursor 
protein ( β-APP) coded for on chromosome  
21.  The normal function of this precursor 
protein and the role of  β-amyloid has not 
been elucidated.

A.     ALZHEIMER'S DISEASE (AD) 

6. The number of plaques and tangles is only 
roughly correlated with the severity of dementia. 
However, the amount of synaptic loss and 
deposition of dystrophic neurities (abnormal 
axonal and dendritic elements) is better 
correlated with the severity of the dementia.  

7. It is important to remember that subcortical 
nuclei that project to the neocortex are also 
degenerate In AD. These systems include the 
cholinergic nucleus basalis of Meynert in the 
basal forebrain and the pontine noradrenergic
locus cereuleus and serotonergic raphe nuclei.
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Amyloid Precursor Protein

(Wilson, Doms and Lee, 2000))

B-APP PROCESSING

TABLE 28-2
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A. ALZHEIMER'S DISEASE (AD) 

8. Current research is now focused on the role of    
β-APP and its fragment   β-amyloid in the etiology of  
the  disease. This is based on the discovery of 
mutations in the gene coding for  β-APP in familial 
cases of AD and the fact that people with Down's 
syndrome (Trisomy 21) if they live into their 40's and 
50's will usually develop the clinical and microscopic 
features of AD  

9. Recently, mutations on chromosomes 14 & 1 have 
also been implicated in the familiar forms of AD. 
These code for Presenilin 1 and Presenilin 2 proteins, 
respectively. They have been implicated in abnormal  
β-APP processing. 

B.     PICK'S DISEASE

1. Rare form of dementia (only 1 % of all 
dementia cases over 65 years of age) where 
patients present with  aphasia rather than  
memory loss but who go on to have dementia 
late in the course of the disease.

2.    Major pathological features include primarily 
frontal lobe atrophy with neuronal loss,  
extensive gliosis  with or without  ballooned 
neurons and intraneuronal accumulations call 
"Pick bodies." Amyloid plaques and  
neurofibrillary tanbles are not present.

PICK’S DISEASE:LOBAR ATROPHY
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PICK’S DISEASE:LOBAR ATROPHY

PICK’S DISEASE
BALLOON NEURON

PICK’S DISEASE
(PICK BODIES)
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C.     FRONTOTEMPORAL DEMENTIAS

1. 1.  Majority are linked to mutations in the tau protein 
located on chromosome 17.

2.   They present with similar symptoms as those with 
Pick’s Disease; in fact some  of the cases with tau 
mutations can have similar pathology to Pick’s 
disease including Pick bodies. However the majority 
of the cases have abnormal tau/NFT’s in the grey and 
white matter of the frontal and temporal lobes. 
Some cases have Parkinson’s symptoms as well with 
abnormal tau accumulations in the substanita nigra

III.   DISEASES OF THE BASAL 
GANGLIA

A. HUNTINGTON'S DISEASE  (HD)

1. Affects both males and females between 
the ages of  20 to 50 years of age and is 
transmitted in an autosomal dominant 
mode of inheritance. The gene responsible 
has been isolated on chromosome 4.

HUNTINGTON'S DISEASE (HD)  

2. Grossly, brains are small with marked 
atrophy of the caudate and putamen. The 
classic neuropathologic feature is a 
"concave" caudate nucleus in severe 
cases. The atrophy of the caudate and 
putamen is far  greater than the cortical 
atrophy.

3.     Microscopically, there is marked gliosis 
and loss of small and  medium sized 
neurons with relative sparing of the large 
neurons in the caudate and putamen.
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HUNTINGTON’S GRADE I

HUNTINGTON’S GRADE III-IV

HUNTINGTON’S GRADE III
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HUNTINGTON’S DISEASE GRADES

HUNTINGTON'S DISEASE (HD)

4. The disease is manifested by abnormal 
extrapyramidal and  choreiform motor 
movements with progressive  dementia.  
The average time course of the disease from 
onset to death   is approximately 15 years.

5.   The abnormality is a CAG repeat in the gene 
encoding a protein called huntingtin.  It has an 
expanded polyglutamine  tail on the protein 
leading to abnormal intranuclear aggregates.  
The number of CAG repeats (>35abnormal) is 
inversely correlated with the age of onset.

B.        IDIOPATHIC  PARKINSON'S  
DISEASE (PD)

1. Largely a sporadic disease with onset 
between the ages of 50 and 80 years of age. 
Major symptoms include resting tremor, 
bradykinesia, stooped posture, masked 
facies and shuffling gait. Rare families with 
familial PD ( α−synuclein and parkin 
protein  mutations).

2.       Symptoms are correlated with loss of the 
nigrostriatal dopamine system.
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IDIOPATHIC PARKISON’S DISEASE:CELL 
LOSS AND LEWY BODIES 

IDIOPATHIC PARKINSON'S DISEASE

3. Grossly, there is pallor of the midbrain 
substantia nigra with microscopic loss of 
neuromelanin containing  cells, gliosis, 
extraneuronal pigment deposition and 
intraneuronal cytoplasmic inclusions called 
Lewy  bodies in the remaining neurons. 

IDIOPATHIC PARKINSON'S DISEASE 

4. Severity of PD symptoms is proportional to neuronal 
loss but can be treated  with replacement therapies 
such as L-Dopa (the  precursor for dopamine),  and 
dopamine agonists such as bromocriptine, pergolide 
and pramipexole and ropinirole.

5. Recent studies have shown that L-Dopa along with 
monamine oxidase (MAO) inhibitors such as  
Deprenyl can slow the progression of the disease.  The 
reason that MAO inhibitors may be effective  is based 
on the hypothesis  that are endogenous and/or 
exogenous toxins(s) present in the CNS  that are 
oxidized by MAO to cause specific damage to 
dopamine containing cells.
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CORTICAL LEWY BODY

C.      PROGRESSIVE 
SUPRANUCLEAR PALSY 

(PSP)

1. Relatively rare disease that usually 
affects males between the ages of 50 and 70 
years.  Symptoms included Parkinsonism, 
neck rigidly, gait disturbances, 
ophthalmoplegia and  mild dementia. The 
Parkinsonian symptoms in contrast to 
idiopathic Parkinson's disease,  are not  
benefited by treatment with L-Dopa or 
other dopamine agonists.
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PROGRESSIVE SUPRANUCLEAR PALSY 
(PSP) - continued

2.    On gross examination, the cerebral cortex is 
unremarkable, however, there is marked pallor of 
the substantia nigra in the midbrain and atrophy 
of the globus pallidus, subthalamic nuclei and the 
dentate nuclei of  the cerebellum. Microscopically, 
there is cell loss and numerous  "globose"  
neurofibrillary tangles in the areas described 
above as well as in the 3rd and 4th cranial 
nerve nuclei and many pontine and 
medullary nuclei as well.

PROGRESSIVE SUPRANUCLEAR
PALSY (PSP)

PROGRESSIVE SUPRANUCLEAR
PALSY (PSP): TANGLE
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PROGRESSIVE SUPRANUCLEAR
PALSY (PSP): TANGLE (SILVER STAIN)

IV. DISEASES OF THE CEREBELLUM 
AND THE SPINAL CORD

A. MULTIPLE SYSTEM ATROPHY

1. 1. Sporadic disorder with features of Parkinsonian symptoms, 
cerebellar   ataxia and Shy-Drager syndrome (Parkinsonism with 
orthostatic hypotension).

2. 2. Major symptoms include gait disturbances which progress to 
the point where the patient becomes totally bedridden at the 
end-stage.

3. 3. Gross exam: the cerebral cortex and spinal cord are normal but the 
putamen (posterior/lateral), substania nigra, cerebellum, pons and 
olivary nuclei are atrophied with microscopic evidence of marked 
neuronal loss and gliosis and glial cytoplasmic inclusions in 
oligodendroytes that are composed of alpha-synuclein.
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PONTINE OLIOGDENDROCYTE
SYNEUCLEIN INCLUSION

B.       FRIEDREICH'S ATAXIA

1. It is the most common form
of hereditary ataxia and is usually inherited 
in an autosomal  recessive manner. Caused 
by a trinucleotide repeat GAA (glutamic 
acid) in the frataxin protein coded on 
chromosome 9.

FRIEDREICH'S ATAXIA - continued

2. Major pathological findings include 
degeneration of spinal cord  
posterior columns, spinocerebellar and 
to a lesser extent the corticospinal 
tracts.

3. Most patients have associated 
electrical conduction and structural 
anomalies of the heart which results in 
over 50 % of the deaths due to a 
cardiac cause.
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FRIEDREICH'S ATAXIA

V. MOTOR NEURON DISEASES

A. AMYOTROPHIC LATERAL 
SCLEROSIS  (ALS)

1. ALS affects males more than females in a 
(2:1 ratio) and begins in the middle to late 
age.  Patients present with both upper motor 
neuron symptoms including spasticity and 
hyperreflexia and lower motor neuron 
symptoms including muscle weakness and 
atrophy. It may also be associated with 
bulbar signs such as slurred speech.

AMYOTROPHIC LATERAL SCLEROSIS (ALS)
- continued

2. Grossly, the cerebral cortex may appear normal, but 
in severe cases there can be symmetrical  atrophy of 
the motor cortex (Brodmann area 4).  Generally, 
there is discoloration of the corticospinal  tract,  
atrophy of the ventral roots of the spinal cord, and

muscular atrophy. Microscopically, there is neurogenic 
atrophy of the muscle, loss of  axons and myelin in the 
ventral roots, loss of motor neurons and gliosis in anterior 
horns (particularly at the cervical levels), and axonal loss 
and myelin loss in the anterior and lateral corticospinal  
tracts. There is variable involvement of the lower cranial 
nerve nuclei and the motor cortex.
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• Patients generally die from pneumonia due 
to weakness of pulmonary musculature.

• Five to 10% of cases are familial with a 
subset having mutations in the superoxide 
dismutase gene (SOD1) located on 
chromosome 21.

ALS

MUSCLE
ATROPHY

VENTRAL CORD

DORSAL CORD

ALS
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ALS:CORTICOSPINAL TRACT 
DEGENERATION

ALS: ANTERIOR HORN CELL
LOSS AND DEGENERATION

ALS:MUSCLE BIOPSY WITH

FIBER TYPE GROUPING AND 
ATROPHY
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B. SPINAL MUSCULAR ATROPHIES

1. Werdnig-Hoffmann Disease (SMA 1): An autosomal 
recessive disease affecting fetus and newborns which 
presents classically  as a "floppy" infant.   Main 
pathological features include degeneration confined 
solely to the lower motor neurons resulting in a 
neurogenic atrophy of the distal musculature.

2. Kugelberg-Walander Disease (SMA II): Similar to 
Werdnig-Hoffmann disease but presents after 3 
months of age or later. The course is progressive but 
slower. It is compatible with a normal life span.

3. SMA Type III (Rare): Onset in infancy to early 
adolescence; AR or sporadic

4. All are caused by mutations in the survivial of 
motor neuron (SMN) genes, SMN1 and SMN2 
located on chromosome 5.

EDUCATIONAL OBJECTIVES
NEURODEGENERATIVE DISEASES

John M. Lee, M.D., Ph.D.

1. Understand what is meant by the concept of “selective 
vulnerability” with regard to neurodegenerative diseases.

2. Know the modes of inheritance, if any, of the major 
neurodegenerative diseases.

3. Know the  gross as well as major micropcopic findings of 
the classical neurodegenerative diseases.
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CENTRAL NERVOUS SYSTEM DISEASES
CEREBROVASCULAR DISEASE

John M. Lee, M.D., Ph.D.

Read: Robbins Pathologic Basis of Disease (Cotran, Kumar, 
Robbins) 7th Ed., Chapter 28, pp. 1361-1369.

I. INTRODUCTION:

A. The brain and spinal cord are supplied by two 
arterial systems:

1. Anterior: supplied through the branches 
of the internal carotid artery.

2. Posterior system: the vertebral arteries 
and their branches.

There is an abundant anastomosis at the base of 
the brain through the Circle of Willis between  
these two systems. The posterior system is 
connected to the anterior spinal artery -single 
vessel running through the central fissure and 
numerous collaterals from the thoracic and 
abnormal aorta through the radicular branches.

B. Cerebrovascular disease (CVA) is the third leading cause of 
death in the U.S. and is a major cause of morbidity 
particularly in the elderly population.

C. Brain depends on aerobic metabolism for the energy source, 
and is particularly dependant on the  02 supply, and 
accounts for 20% of total body 02 consumption. Since there 
is no reserve 02 in the brain, normal cerebral function can 
continue only for 8-10 seconds after cerebral ischemia and 
irreversible damage follows after 6-8 minutes of ischemia.

D. Cessation of blood flow can occur as a result of reduction in 
the perfusion pressure as in hypotension or secondary to 
small or large vessel occlusion.
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E. The clinical and pathological finding will depend on a 
number of factors namely collateral circulation and the 
duration of ischemia, the degree and the rapidity of the 
reduction of blood flow.

F. The cells most sensitive to ischemia are the neurons, 
followed by oligodendrocytes, endothelial cells 
and astrocytes 

There is a great variability in neuronal susceptibility to 
ischemia from one area to another. (eg. Pyramidal cells 
of the hippocampus and Purkinje cells of the cerebellum 
are the most sensitive). 

G. In ischemia there are two extremes: In transient 
ischemia (TIA) there is complete recovery.  In 
prolonged ischemia- widespread damage leads to coma 
and eventually “respirator brain”.

II.  CEREBRAL ISCHEMIA AND 
INFARCTION

A. GENERALIZED ISCHEMIA:

1.Global Ischemia (ischemic encephalopathy, anoxic 
encephalopathy). There is a selective vulnerability of certain  
neurons  to global hypoxic insults namely the pyramidal cells of 
the hippocampus, Purkinje cells of  the cerebellum and deep 
cortical neurons. The neurons show eosinophilia of the cytoplasm, 
loss of Nissl granules and dark pyknotic nuclei; these neurons are 
known as "pink" neurons. Changes are not seen if the patient dies 
within 6 hours.
Laminar Necrosis diffuse necrosis of  the entire cerebral cortex if 
the patient survives for longer than 3 days. 

NORMAL CORTEX
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ACUTE INFARCT

LAMINAR NECROSIS

LAMINAR NECROSIS
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2.Watershed or Border Zone Infarcts -

The areas between the arterial territories  
undergoing necrosis with low perfusion 
pressures.

WATERSHED INFARCTS

B. FOCAL  ISCHEMIA

1. ISCHEMIC INFARCTION

75% of cases are due to atherosclerosis and 
thrombosis, 10% are due to embolic  
obstruction. Infarcts are more common in 
the territory of the middle cerebral arteries. 
This is a large vessel disease.

GROSS PATHOLOGY:  Softening and 
discoloration of the infarcted area in 
about 48-72 hours. Later the area 
undergoes liquefaction necrosis 
leaving behind a partly collapsed 
cavity in about 1-2 months time.
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ACUTE INFARCT

ISCHEMIC INFARCTION

NORMAL CORTEX
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ACUTE CORTICAL INFARCT

SUBACUTE CORTICAL INFARCT

OLD CORTICAL INFARCT
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OLD CORTICAL INFARCT

2. HEMORRHAGIC INFARCTION

Usually embolic in nature. The reperfusion of 
the already damaged area secondary to 
opening up of the anastomotic channels 
and/or disintegration of the embolus. The 
infarcted area is grossly hemorrhagic
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HEMORRHAGIC INFARCTIONS

ISCHEMIC INFARCTION

ISCHEMIC(BLAND)INFARCTIONA.

B. HEMORRHAGIC INFARCTION

PALE
COLOR

BLOODY
COLOR
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3. LACUNAR INFARCTION

Small infarcts, usually cystic, measuring up 
to 1.5 cm. in diameter. Most frequently seen 
in basal ganglia, thalamus, pons and 
subcortical white matter.  Almost always 
associated with hypertension.  This is 
primarily due to small vessel disease.

LACUNAR INFARCTIONS (BASAL GANGLIA)
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III. CEREBRAL HEMORRHAGE

A. SUBARACHNOID HEMORRHAGE -
the common cause of non-traumatic 
spontaneous  subarachnoid hemorrhage is 
rupture of a "Berry" aneurysm.

PATHOLOGY:Gross - "Berry" like 
outpouchings from the arterial branching  
points. The site of  rupture is at the dome. 
The associated vascular spasm produces 
global cerebral ischemia and usually is fatal, in 
50% of  patients in the first 24 hours.

BERRY ANEURYSMS ANATOMY
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B. INTRAPARENCHYMAL HEMORRHAGE

The most common etiological factor is hypertension. Other 
causes include vascular malformation vasculitis, mycotic 
aneurysms and  coagulopathies. Hemorrhage in tumors 
sometimes mimic stroke. 

Hemorrhages in hypertension are secondary to rupture of 
pseudoaneurysms, (Charcot-Bouchard). These occur most 
frequently in the lenticulostriate arteries, paramedia pontine 
vessels and short circumferential vessels of the cerebellum 
and in the central white matter. The clinical outcome depends 
on the site and size of the hemorrhage. Similar distribution as 
lacunar infarcts.

GROSS PATHOLOGY:     Circumscribed hematoma surrounded 
by brain tissue.  The hemorrhage may 
extend into the subarachnoid space or 
to the ventricles.

MICROSCOPICALLY: Recent hemorrhage, surrounded by 
edematous lesion. Minimal tissue 
necrosis. Resolution of hematoma 
leaves  behind a slit like space usually 
containing hemosiderin containing 
macrophages.

HYPERTENSIVE HEMORRHAGES

THALAMUS PONS
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C. INTRAVENTRICULAR  HEMORRHAGE

Primary intraventricular hemorrhage is very rare in 
adults, but very common in premature infants. The site of 
hemorrhage is in the germinal matrix, located beneath the 
ependyma, which easily ruptures into the ventricles. 
Massive intraventricular hemorrhages are fatal 
instantaneously.

GERMINAL MATRIX HEMORRHAGE
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IV. CLINICOPATHOLOGICAL  
CORRELATION:

Cerebrovascular disorders are a major cause 
of morbidity and mortality in the U.S. and 
accounts for 10% of all deaths, and is the 
third most common cause of death. Those 
who survive, about 50% are severely 
disabled and only 10% return to normal 
activity.

CLINICOPATHOLOGICAL  
CORRELATION: Continued.

Incidence of stroke increased rapidly with 
age and 80% occur past the age of 65. The 
etiology of stroke in young people are 
different from those occurring in older 
people.  Cerebral infarcts are secondary to 
either thrombosis or embolism, the former 
being more common. The premonitory 
symptoms called transient ischemic attacks 
(TIA's) often point to a significant 

atherosclerotic vascular disease.

CLINICOPATHOLOGICAL  
CORRELATION: Continued

Acute subarachnoid hemorrhage very often present with 
severe headache and rapid loss of consciousness. 
Thrombotic stroke may have a few hours to develop, 
"step-wise progression" before losing consciousness. The 
development of focal signs as hemiplegia cranial nerve 
paralysis, depends on the size and location of the 
infarction. For example, infarction in the middle cerebral 
territory produces arm and leg paralysis as opposed to the 
anterior cerebral, occlusion which produces the lower 
limb paralysis. Posterior cerebral infarcts on the other 
hand produce only partial visual loss.
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CLINICOPATHOLOGICAL  
CORRELATION: Continued.

Supratentorial hemorrhages tend to 
present with progressive hemiplegia in 
which the maximum deficit is early on. 
Cerebellar hemorrhage may produce 
intractable vomiting. Any massive 
hemorrhage will lead to death in less 
than 24 hours secondary to herniation.

DURET HEMORRHAGES

TONSILLAR HERNIATION
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Cerebral Spinal Fluid, Cerebral Spinal Fluid, 
Cerebral Vasculature and Cerebral Vasculature and 

the Blood Brain Barrierthe Blood Brain Barrier

Peter B. Letarte M.D., FACSPeter B. Letarte M.D., FACS

Loyola University Medical SchoolLoyola University Medical School

Maywood, IL Maywood, IL 

“Localization” of Coma“Localization” of Coma

ØØ FocalFocal

ll Localizable LesionLocalizable Lesion

•• BleedBleed

•• TumorTumor

•• Seizure FocusSeizure Focus

•• Vascular LesionVascular Lesion
ll AVMAVM

ØØNon Focal Non Focal –– DiffuseDiffuse

ll MetabolicMetabolic

Anatomic (Focal) Causes of ComaAnatomic (Focal) Causes of Coma



9/28/2009

2

Focal Causes of ComaFocal Causes of Coma

ØØMass Effect/Herniation SyndromesMass Effect/Herniation Syndromes

ll Mechanical Damage to the BrainMechanical Damage to the Brain

ll Elevated Intracranial PressureElevated Intracranial Pressure

•• Ischemic Injury to the BrainIschemic Injury to the Brain
ll Low Blood FlowLow Blood Flow

•• Hypoxic Injury to the BrainHypoxic Injury to the Brain

Elevated Intracranial PressureElevated Intracranial Pressure

ll Focal LesionFocal Lesion

•• BleedBleed

•• TumorTumor

•• Seizure FocusSeizure Focus

•• Vascular LesionVascular Lesion
ll AVMAVM

ll Generalized ProcessGeneralized Process

•• HydrocephalousHydrocephalous

CSF & HydrocephalousCSF & Hydrocephalous



9/28/2009

3



9/28/2009

4



9/28/2009

5



9/28/2009

6

HydrocephalousHydrocephalous

ØØCommunicatingCommunicating

ll Failure of Absorption and Failure of Absorption and ArachnoidArachnoid VillaVilla

ØØNon CommunicatingNon Communicating

ll Obstruction of Flow at Cerebral AqueductObstruction of Flow at Cerebral Aqueduct

HerniationHerniation

HistoryHistory
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VentriculostomyVentriculostomy
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HydrocephalousHydrocephalous

ØØClinical PresentationClinical Presentation

ll HeadacheHeadache

ll LethargyLethargy
•• Hard to ArouseHard to Arouse

ll Loss of Appetite/VomitingLoss of Appetite/Vomiting
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HydrocephalousHydrocephalous

HydrocephalousHydrocephalous

ØØ Other Contexts for PresentationOther Contexts for Presentation
ll After Bleeding into the BrainAfter Bleeding into the Brain

•• Non communicating HydrocephalousNon communicating Hydrocephalous
ll Obstruction of Cerebral AqueductObstruction of Cerebral Aqueduct

•• ExamplesExamples
ll After Subarachnoid HemorrhageAfter Subarachnoid Hemorrhage
ll After TraumaAfter Trauma
ll After Intraparenchymal BleedAfter Intraparenchymal Bleed

ll After MeningitisAfter Meningitis
•• Communicating HydrocephalousCommunicating Hydrocephalous

ll Scarring of Arachnoid VillaScarring of Arachnoid Villa

ll With Meningeal TumorWith Meningeal Tumor
•• Communicating HydrocephalousCommunicating Hydrocephalous

ll Occlusion of Arachnoid VillaOcclusion of Arachnoid Villa

Cerebral VasculatureCerebral Vasculature
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IntraopIntraop photos BS 6photos BS 6
ØØ AA CC

ØØ BB DD
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Posterior Cerebral ArteryPosterior Cerebral Artery
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SubcorticalSubcortical StrokesStrokes
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StrokesStrokes

ØØCorticalCortical

ll Attack Cortical FunctionAttack Cortical Function

•• SpeechSpeech

•• StrengthStrength

•• SensationSensation

ØØ SubcorticalSubcortical

ll More SubtleMore Subtle

ll Harder to LocalizeHarder to Localize

Posterior Posterior FossaFossa
CirculationCirculation
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Cerebral Venous Cerebral Venous 
SystemSystem
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Blood Brain BarrierBlood Brain Barrier
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Enhancing LesionsEnhancing Lesions
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Ring Enhancing LesionsRing Enhancing Lesions

ØØ MM-- Meningeoma Meningeoma 
ØØ AA--AbscessAbscess
ØØ GG--GliomaGlioma
ØØ II--Resolving InfarctionResolving Infarction
ØØ CC--Resolving ContusionResolving Contusion

ØØ DD-- Demylinating DiseaseDemylinating Disease
ØØ RR-- Resolving HematomaResolving Hematoma

ØØ LL--LymphomaLymphoma

Antibiotic Antibiotic PenatrancePenatrance

Detection of CNS InfectionsDetection of CNS Infections
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Delivery of ChemotherapyDelivery of Chemotherapy


