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Meninges, CNS Blood Supply, CSF System, Cranial Nerves

Scribe’s Note:  Parts of this scribe came solely off the scribes’ notes due to excessive talking on the audio tape recording which drowned out the lecturer.

I. Scalp – see Netter Plate 96

A. 5 Layers

1. Skin

2. Connective Tissue

a. dense connective tissue

b. contains blood vessels

i. occipital artery

ii. posterior auricular artery

iii. supraorbital artery

3. Aponeurosis - connects occipitalis and frontalis muscles (innervated by CN VII)

4. Loose Connective Tissue

5. Periosteum

B. Trauma – avulsion removes first 3 layers pretty easily

C. Connective tissue holds open arteries of scalp, therefore bleeding is hard to stop

D. Arteries 

1. Originate from inferior of skull

2. Surgeons should approach from superior aspect to preserve blood supply

II. Meninges – see Netter Plate 94

A. 3 Layers – same as spinal cord

1. Dura Mater

2. Arachnoid Mater

3. Pia Mater

B. Meningeal Spaces

1. Epidural (Extradural)

a. potential space – under normal circumstances, nothing in this space; under abnormal circumstances, blood or infection may occupy this space

b. between bone and dura mater

2. Subdural

a. potential space

b. between dura and arachnoid mater

3. Subarachnoid 

a. real space

b. filled with Cerebrospinal Fluid (CSF)

C. Dural Septa

1. 2 Layers of Dura Reflected on Itself

a. periosteum – attached to bone

b. meningeal layer

i. dense connective tissue

ii. where there are fissures, can fold in and become partial septum

2. Falx Cerebri

a. sickle-shaped

b. between cerebral hemispheres

c. attached anteriorly to crista galli of ethmoid

d. attached posteriorly to tentorium cerebelli (which forms roof of posterior cranial fossa)

3. Falx Cerebelli

a. small

b. attached to occipital bone

c. forms posterior cranial fossa

d. between cerebellar hemispheres

4. Tentorium Cerebelli – see Netter Plate 98

a. roof over cerebellar hemispheres

b. Tentorium Incisure

i. attached to superior petrosal ridge

ii. brainstem passes through

iii. tough connective tissue edge can bruise brainstem during trauma

5. Diaphragm Sellae – over pituitary fossa and sella turcica

III. Venous Sinuses – see Netter Plate 96

-where dural folds in 

-triangular space inside skull

-venous drainage of blood from brain and skull

A. Emissary Veins

1. drains scalp through skull (via parietal foramen) into sinuses

2. bacteria or infection can enter cranium through this route

B. Superior Sagittal Sinus – see Netter Plate 97

1. runs along superior edge of falx cerebri

2. drains into confluence of sinuses

C. Inferior Sagittal Sinus

1. runs along inferior edge of falx cerebri

2. joins great cerebral vein (of Galen) to form straight sinuses

D. Straight Sinus

1. continuation of inferior sagittal sinus

2. receives great cerebral vein

3. drains into confluence of sinuses

4. lies along intersection of falx cerebri and tentorium cerebelli

E. Confluence of Sinuses – see Netter Plate 98

1. receives superior sagittal sinus, straight sinus, and occipital sinus

2. terminates as paired transverse sinuses

F. Transverse Sinuses

1. drain confluence of sinuses laterally

2. turns inferiorly to form sigmoid sinus

G. Sigmoid Sinuses

1. paired sinuses that connect transverse sinuses and internal jugular vein (IJV)

H. Superior Petrosal Sinuses

1. runs along superior petrosal ridge

2. drains into junction of transverse and sigmoid

I. Inferior Petrosal Sinuses

1. exits jugular foramen

2. empties into IJV

IV. Cavernous Sinus – see Netter Plater 98

A. Location

1. lies on either side of sella turcica 

2. communicate via intercavernous sinus

B. Superior Ophthalmic Vein

1. drains into cavernous sinus

2. Danger Triangle – drainage from face can transport infection to brain because no valves

C. Structures – “3 & 3”

1. Lateral Wall

a. CN III

b. CN IV

c. CN V1 and V2

2. Medial 

a. CN VI

b. internal carotid artery (ICA)

3. tumor or infection in cavernous sinus can disrupt all of these structures

V. Blood Supply to Meninges – see Netter Plate 95

A. Middle Meningeal Artery

1. anterior and posterior branches

2. supplies most of blood

B. Other Arteries that pass through skull – probably also contribute

VI. Innervation to Meninges

A. Motor – none

B. Sensory

1. CN V1, V2, V3, X

2. C1 – C3

C. Tension on Meninges = PAIN

1. swelling of arteries

2. loss of CSF – spinal tap headache

VII. Blood Supply to Brain – see Netter Plate 132

A. Two Main Sources

1. ICA

a. Supplies anterior portion of cerebral hemispheres

b. divides into anterior cerebral arteries and middle cerebral arteries

c. communication between anterior cerebral arteries via anterior communicating artery

2. Vertebral Artery

a. enters skull through foramen magnum

b. gives off posterior inferior cerebellar arteries (PICA)

c. join to form Basilar Artery

i. gives off anterior inferior cerebellar arteries (AICA)

ii. gives off superior cerebellar arteries

iii. becomes posterior cerebral arteries

iv. posterior cerebral arteries communicate with middle cerebral arteries via posterior communicating arteries

B. Collateral Bloodflow – Circle of Willis

1. important to keep supply constant

2. usually, one side is dominant; many variations possible

3. before surgery, should perform arteriogram to check for variations

VIII. CSF System – see Netter Plate 103

A. Production - Choroid Plexus of Ventricles

B. Resorption – Arachnoid Granulations in Subarachnoid Space, around spinal cord and brain

C. CSF Cycle

1. CSF produced in choroids plexus flows to subarachnoid space of CNS

2. CSF absorbed by arachnoid granulations returns fluid to blood of venous sinuses

D. Blockage – CSF system contains many narrow spaces; if these narrow spaces are blocked, CSF builds up (due to continuous production) causing hydrocephaly

