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Lumbar Disc Herniation: Clinical Manifestations
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Cranial n. VIl (Facial) Hindbrain
(sensory and motor) (metencephalon)
Cranial n. VI Cranial n. VIII
(abducens) (motor) (vestibulocochlear)
(sensory)
Cranial n. V (trigeminal)
(sensory and motor) Cranial n. IX
(glossopharyngeal)
Cranial n. IV (sensory and motor)
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Y and motor) and motor)
Central Nervous System:
Cranial and Spinal Nerves at 36 Days

|:] Sensory neurons and ganglia from neural crest
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Frontal section
(ventral to sulcus limitans)
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Mesencephalon
Cerebral aqueduct
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Metencephalon
(cerebellum, pons)
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Myelencephalon
(medulla oblongata)
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A Central nervous system at 49 days

170 mm

Metencephalon
(cerebellum, pons)

Cephalic flexure

Mesencephalon

Mamillary body Roof of 4th ventricle

Myelencephalon
(medulla oblongata)

Epiphysis
(pineal gland)

Diencephalon Cervical flexure

.

Telencephalic vesicle

Pontine fl
(cerebral hemisphere) ontine flexure

Telencephalon < Spinal cord

Olfactory lobe
{ (paleocortex)

Optic cup

Infundibulum
(pituitary stalk)
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A Central nervous system at 3 months

78.0 mm

Cerebral hemisphere (neocortex)

Outline of diencephalon
(overgrown by cerebral
hemispheres)

Olfactory lobe (paleocortex)
Optic nerve (cranial nn. Il)
Hypophysis (pituitary gland)

Pons (metencephalon)

Mesencephalon

Cerebellum (metencephalon)

Medulla oblongata
(myelencephalon)

Cervical enlargement
of spinal cord

Lumbosacral enlargement
of spinal cord
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Forebrain at 7 Weeks (transverse section)

Choroidal vein and artery

Telencephalic vesicle
(cerebral hemisphere;
neopallium)

Roof of median telocele
(3rd ventricle)

Lateral telocele
(lateral
ventricle)

Opening
between lateral
and median
teloceles

. (interventricular
\ foramen)

Ependymal layer
Mantle layer
Marginal layer—— 4 A

| -Median telocele (3rd ventricle)
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Telencephalon at 7/ Weeks (transverse section)
——1 Choroidal vein and artery

Telencephalic vesicle

Roof of 3rd ventricle

Hippocampus

(cerebral (archipallium)
hemisphere;
neopa”ium) wn——— ; Lateral ventricle
Choroid plexus
Ependymal Interventricular
layer foramen

Mantle layer

¥ Corpus striatum
Marginal layer =

(basal ganglion)

Anterior lobe of hypophysis 3rd ventricle

(pituitary gland) N Infundibulum (pituitary stalk)
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Right Cerebral Hemisphere at 3 Months

(medial aspect)

Corpus callosum Medial surface of right cerebral

~— T , o hemisphere (neopallium)
Commissure of fornix

(hippocampal _ Choroidal vgssels passing to

commissure) ». choroid plexus, which

. protrudes into

Fornix right lateral
Anterior

ventricle along

commissure choroid fissure

Lamina terminalis

Olfactory lobe
(paleopallium)

Hippocampus
(archipallium)

Stria terminalis

! Thal rf
4 N‘}j{:’; 3rd ventricle \ alamus (cut surtace)

Line of division between
©
I@N diencephalon and telencephalon
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Brain at 6 months

€ 8.0 mm >

Frontal lobe of left
cerebral hemisphere

Central (rolandic) sulcus

Parietal lobe

Insula (island of Reil) in

lateral (sylvian) sulcus Parietooccipital sulcus

Occipital lobe
Olfactory bulb
Cerebellum
Temporal lobe
Medulla oblongata
Pons
Spinal cord

Pyramid
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Brain at 9 months (birth)
g 10.5 mm —

Precentral (motor) gyrus Central (rolandic) sulcus

Precentral sulcus Postcentral (sensory) gyrus

Frontal lobe
Postcentral sulcus

Left cerebral hemisphere

Parietooccipital sulcus
Lateral (sylvian) sulcus

Parietal lob
Insula (island of Reil) arietal lobe

Olfactory bulb Occipital lobe

Temporal lobe Cerebellum

Medulla oblongata

Spinal cord
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Frontal section (ventral to sulcus limitans) at 36 days

Lamina terminalis

: I TN 3rd ventricle
Telencephalic ~
vesicle

Alar plate

Lateral ventricle

Optic stalk

3rd ventricle : )

Optic cup
Infundibular recess
Diencephalon

Cerebral aqueduct
Mesencephalon

 Metencephalon Basal plate

= (cerebellum, pons)

©

& | Metacoele

o] ] (4th ventricle)
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-g Myelencephalon

S | (medulla oblongata)

= Spinal cord
| 4th ventricle

Central canal
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Ependymal lining of cavities of brain at 3 months

Left lateral ventricle Right
lateral
Interventricular ventricle
foramen
(of Monro)

3rd ventricle

Infundibular recess
(on ventral surface)

Cerebral aqueduct
(of Sylvius)

Lateral aperture of 4th
ventricle (of Luschka)
in lateral recess

Median aperture of 4th
ventricle (of Magendie)
in roof

Central canal of spinal cord
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Ependymal lining of cavities of brain at 9 months (birth)

Right lateral ventricle Anterior horn of left lateral

: y A ventricle in frontal lobe
Region of invagination of

choroid plexus along choroid

Central part of left lateral ventricle
fissure of lateral ventricle

Suprapineal recess of 3rd ventricle
Right interventricular canal

(of Monro) Pineal recess

Inferior horn of left lateral

in 3r i S -
Foramen in 3rd ventricle ventricle in temporal lobe

for interthalamic adhesion

Posterior horn of left lateral

Thalamic impression ventricle in occipital lobe

Optic recess of 3rd ventricle

Superior recess of 4th ventricle
Infundibular recess

Region of invagination of
% J{f}: choroid plexus along choroid

Left lateral aperture (of Luschka)
of 4th ventricle

! Median aperture (of Magendie)
fissure of lateral ventricle \ of 4th ventricle
©loN

....... Cerebral aqueduct (of Sylvius)

\ Central canal of spinal cord
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Left Lateral Phantom View

Frontal (anterior) horn of left lateral ventricle

Central part of left lateral ventricle
Right lateral ventricle

Temporal (inferior) horn
of left lateral ventricle

Occipital (posterior) horn
of left lateral ventricle

Left interventricular
foramen (of Monro)

3rd ventricle

AT Ve i Cerebral aqueduct (of Sylvius)

] 4th ventricle
Optic recess

Infundibular recess
Median aperture

Pineal recess (foramen of Magendie)

Suprapineal recess’

Left lateral aperture (foramen of Luschka)

Central canal of spinal cord

Left lateral recess




Coronal Section - Posterior View

Charoid plesus of lateral ventricle Lateral ventricle

Body of caudate nucleus

Corpus callosum

; Stria terminaliz
Septum pellucidum

. Superior thalamastriate vein
Biody of Farnix

Choroid pletus of 3rd ventricle

Internal cerebral vein

‘wihite arrow in left
interventricular

faramen [of Manra] /
Internal capsule

Tela choroidea of 3rd ventricle

Futamen of lentiform nucleus

Globus pallidus of
lenkiform nucleus

Tail of caudate nucleus

Thalamusz Charoid plesus of lateral ventricle
Jrd wentricle and
interthalamic adhesion

4
Olpkic: tract il I
Hypothalamus

Farahippocampal gyrus

Temporal [inferior] harn
of lateral ventricle

Hippocampus

Fimbria of hippocampus
Dentate qurus




Superior zagittal zinus
Subarachnoid space [of brain)
Brachnoid granulations

5 Ciztern of great cerebral vein

Cerebral aqueduck [of Syluius)

Choroid plegus of lateral ventricle [phantom)

Ora mater [oF brain]

Arachnoid [oF brain)

r A "' % F'!---
b ’

Cistern of corpus callosum

Interwentricular
Foramen [of Monro)

Chiasmatic cistern

Lateral aperture

Charaid pl F3rd wentricl
oroid plesus of 2rd ventricle (ot amen of Luschk.s)

Inkerpeduncular cistern

o Cerebellomedullary cistern
Fontine cistern

Charaid plezus of 4th ventricle Fledian aperture [Foramen of Magendie]

Oura mater [of spinal cord] I
¥ Arachnoid [of spinal cord)

Subarachnoid space [of spinal cord]

k! Central ¢anal of spinal cord




Horizontal Sections through Cerebrum

Genu of corpus callosum

A 1 = B Head of caudate nucleus
B | ]. = Anterior imb of internal capsule
Lateral wentricle ; )
4 'ﬁ. Gienu of internal capsule
Septum pellucidum f ﬁ__-Y __ Fasterior limb of internal capsule
L Futamen of lentiform nucleus
|
Calumn of forniz i
. % Glabus pallidus of
lentiform nucleus
,- ;
Insula [island of Reil] # \
.| . { i T - External capsule
i :

ol & '_I
Interthalamic adhezion : . af < e {%ﬁﬂlaustrum
NV =

i 3rd wentricle

A o
Thalamus A P
Choroid pleus of | .
lateral ventricle ; Tail of zaudate nucleus
W
Hippocampus and fimbria
A - .
Oecipital [posterior]
Crus of Farniy 4 horn of lateral wentricle
. Habenula
Splenium of corpus callosum
A < B

Fineal bady




Left Lateral View

Cleft far internal capsule

Body of caudate nucleus

Head of caudate nucleus Thalamus

Levelsof A - -
sections

on plate

#104a

Medial geniculate body

Lentiform nucleus [glabus

pallidus medial ko putamen]
Lateral geniculate body

Tail of zaudate nucleus

Amygdalaid body

Interrelationship of thalamus, lentiform
nucleus, caudate nucleus and amygdaloid body




Interventricular foramen [of Manro) Corpus callosum [cut)

Head of caudate nucleus

Tela choroidea [cut edge] of 3rd ventricle

3rd ventricle
Septum pellucidum

Choroid pletus
Columns= of farniy

Superior thalamastriate vein
Anterior tubercle

Fes hippocampi
Stria terminalis

Temporal [inferiar)
Interthalamic adhesion

horn of lateral ventricle

Lamina affiza

Internal cerebral vein

Dientate gyrus
Stria medullaris

Collateral eminence
Habenular trigone

FPulvinar [lifted]

Hippocampus

Lateral geniculate body

Fimbria of hippocampus
Faosterior commissure

[edial geniculate body

Habenular commissure

Fineal body BErachium of superior colliculus

Collateral trigone Erachium of inferior colliculus

Calear avis . .
Superior colliculus

Oecipital [posterior]
harm of lateral ventricle

Inferior calliculus

: Cerebellum
Calzarine sulcus




Superior Dissection

Genu of corpus callosum [cut)

Head of caudate nucleus

Columns of fornix
Septum pellucidum

Pes hippocampus

Stria terminalis
Uncus

Dentate gyrus

Body of fornix

Fimbria of hippocampus

Hippocampus

Thalami

Crura of fornis Parahippocampal gyrus

Commissure of forniz

Lateral ventricle

Splenium of corpus )
callosum [cut) Occipital (posterior)
horn of lateral ventricle

Calcar avis




Schema of Fornix

: Body of forniz
Columns of forniz

Commissure of forniz

Mamillary bodies

Crura of fornix

Fimbria of hippocampus

Hippocampus

Amygdaloid bodies




Coronal Section - Posterior View

Fimbria of hippocampus Tail of caudate nucleus

Optic tract Choroid plexus

Hippocampal sulcus

Temporal (inferior) horn
of lateral ventricle

Dentate gyrus

Hippocampus

Alveus of of hippocampus




Posterolateral View

Thalamus [cut surface)

Lateral geniculate body
Pulvinars of thalamus
Pineal body Optic tract

Superior colliculi Medial geniculate body

y KR Brachia of superior and inferior colliculi
Inferior colliculi

Cerebral peduncle

Trochlear nerve (IV) Pons

Superior medullary velum
Trigeminal nerve (V)

Superior cerebellar peduncle

Middle cerebellar peduncle

Rhomboid fossa of 4th ventricle
Vestibulocochlear nerve [VIIl)

Glossopharyngeal (1X)

Facial nerve (V)
and vagus [¥) nerves

Cuneate tubercle Inferior cerebellar peduncle

Gracile tubercle

Hypoglossal nerve [XIl)

Dorsal roots of 1st spinal nerve (C1)

Accessory nerve (K1)

Fasciculus cuneatus

Fasciculus gracilis




Anterioinferior View

Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)
Tuber cinereum

I il Anterior perforated substanct
Optic tract : - : Mamillary bodies
\ =
Posterior perforated substance

Cerebral peduncle

Temporal lobe [cut surface)
Oculomaotor nerve (Il
Trochlear nerve (1Y)

Trigeminal nerve (V)
Lateral geniculate body

Abducens nerve (V1)
Pons

Facial nerve (VIl) and
nervus intermedius

\—

‘Vestibulocochlear nerve (VII)
Middle cerebellar peduncle

Flocculus of cerebellum
Olive

Choroid plexus of 4th ventricl

Glossopharyngeal nerve (IX)
Pyramid

Vagus nerve (X)
Ventral roots of 1st spinal nerve (C1)

Hypoglossal nerve [XIl)

e NIV E

Pyramidal decussation

Accessory nerve (K1)
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JAMA CZASZKI STANOWI PRZESTRZEN

ZAMKNIETA,
OKRESLA |E] ZAWARTOSC DOKTRYNA MONRO

KELLIE.

W XIXWIEKU ALEXANDER MONRO | GOERGE
KELLIE OPUBLIKOWALI SPOSTRZEZENIA
AKTUALNE DO DZIS.




OBJETOSC PRZESTRZENIWEWNATRZCZASZKOWE]
JEST STALA | SKEADA SIE NA NIA;

|. TKANKA MOZGOWA (MOZGOWIE)80% 2.
NACZYNIA KRWIONOSNE | KREW 12 %

3.PLYN MOZGOWORDZENIOWY 8%B OB].




MECHANIZM URAZU MOZGU ,,COUP” | ,,CONTRE
COUP”

Fixed object




Sulcus centralis

a Gyrus posteentrals

. Sulcus intraparietalis

~=~ Sulcus lat.

Y
* Pissura transv. cerebri

1. Linea horizontalis infraorbitalis (Frankfurt)
2. Linea horizontalis supraorbitalis

3. Linea Rolandica

4. Linea Sylvii




Occipital

encephalocele

Anencephaly

Frontal encephalocele



Congenital Birth Defects - Spina Bifida,
Hydrocephalus and Arnold-Chiari Malformation

4 CAUDA EOULINA OF
SPINAL CORD

| PROTRUDING OUT NTO
] MENMGONYELOCELE
E (SPia BFI0A)

OUTWARD PRAESSURE
OF BRAIN EXPANDS
SKULL Cawiry

CONTINUED
PRESSURE PUSHES
BRAIN CUT THROUGH
BOTTOM OF SXULL
[ARNOLD-CHIAR
NALFORMATION)




Hydrocephalus

Clinical appearance in
advanced hydrocephalus

Potential lesion sites in
obstructive hydrocephalus

1. Interventricular foramina (of Monro) —

2. Cerebral aqueduct (of Sylvius)
3. Lateral apertures (of Luschka)
4. Median aperture (of Magendie)

Lateral ventricle
3rd ventricle

4th ventricle

Section through brain showing marked
dilation of lateral and 3rd ventricles

Pracownia:Multimedialna Katedry Anatomin CMUJ




