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- 1

GROSS ANATOMY OF BRAIN ----- Active space -----

Skull bones 00:00:11

T

sy

major skull bones :
* Frontal ——
* Parietol
* Temporal.
* Sphenoid bone —> Covers more of base of
skull.
° Occ'\p‘rkaj.

Coransl suture

parietaibon

Sagittst suture
Parietal foraman
Fusion of sutures :
¢ Pa’chotogical : Cmn’nogtjnod 0SiS.
* Surgically significant : Defines landmark and
window for surgery.
* No introoperative exploration followed.

-~ Ligrniianit satune

Sagiital suture -
1 i siture ——

Sutures ¢ e
e Coronal : Where $rontal bone joins the parietal
bone. 1
* Sagjttal : where two parietol bones fuse. ki
* Lambdoid : Where parietal bones joins the i
occipital bone. ot s

Sutures
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Cranime’cr'\c points
Inion ¢
Lowest po t.
- Above "'MN)(‘(‘A! uct.
St ‘,I\u\'w‘(m(‘(- : Measurements done from nasion
descey \phorﬂ.
Opisthion : Posterior %u\ry‘ on skull.
Lambda ¢ union of lambdoid 2 *‘,m\l\ tal sutures.
Bore 20O ¢ U von of coronal 2 ',(\(\l\ tal sutures.
vertex : Top mogt 1‘;0\(\*
Nasion : Union of nose § skull.

Slabella. : Pbove nosion.
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Gross Anatomy Of Brain - 3

exomples
* Central suleus : S em behind coronal suture.
- Significance + Location of motor strip (¥ damaged — motor
dgs%nc’don/ parodgs‘\s).
- Safe point of entry : Coronal suture.
P’cerigon :
* Point where sphenoid, temporal § frontal bone unite.
* marks sylvian fissure (‘an’cr}j point of aneurysm Surgerg),
Asterion :
* Few cms above and behind mastoid process.

* Access point Sor

midsagi{-tal section of skull :

A. Midsagittal section of skl

Sphenoid bone Cowonal suture.
f;,":",f'“."“"' \ jnteenal avoustic meatis
Opﬂc n:"nﬁ _Giroove for superior petiosal sinus

Sclla ma::‘ - 7 Groove for sigmoid sinus
Body
\‘:‘f Lambxiold suture
sem.um \ i 1

Crista galli
Cribriform plate

Perpendicular plate: 0™
(bmymsélmxwm, <

Groove for lransverse sinus

L7 == External occipital protuberance finion)
Jugular foramen
Grovve for infedor petrosal sinus

g ¥
7-» Y

Nasal booe -
Hypoglussal canal

Inferior nasal concha ~

Maxilla 5 & Y I’mwmn magaum
Anterior niasal spine” 2 ’ﬁ Palatine bone Ompical vondyle
Incisive canal ) ’ Vomer {bony nasal ;
Palatine process : ‘“’”‘”"

* ethmoid : Base of anterior part of skull.
* Crista galli: Fin shaped structure.
* Vomer : Helps define trojectory in pituitary surgery,
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Neuroanatomy and Localization

Foramina. :
Holes in the bose of the skull JchrOugh which various structures enter the skull.

& payatiig
o L - L el o T Y
- ~ L '..‘ '
mhu .'.‘;a i
Crista gaihi 3 :
Cribritorm plote X !

- : P — i l Anterior
Sphenoidal bone 3 — s cramial
Lesser wing _'r."v . s ( fossa

Antestor clinoid pr 7 : o

b e |
Groove for middhe meningeal - N !
vessels rontal branches} K )« '
Bty § P N
 Jugum 'b f W : - '
o 7 o !
Selty Hyponhyseat fossa 3 V% /3 X ‘>cnnﬂ
wica ) Dormsum 0 5 1 fomsa
* Oorsum sellae o7 1
Pasterior clinoid process ————————"" - L ; ’
C}ml!dmubmcma_)____,———ﬁ». - /‘ .
& R i
27 i
. é # ]
% 2 1
-~ o4 ]
o A 1
1 i
nerve s H
A SR a § ' :
s Whmmrm : a7 | VN \
2L Mb‘uww :$ /) :A\Q % 'f fmt 'f'"
Pariotal bone -k ' L ¥ ;‘Jf I
Groove for middio meningeat \ o : 2 B {
vessels (hadetal branchey) AR g L i ; i
Mastoid angle s # ]
- \"l‘g«w 2 ,ﬁ 1
phom £
1 TMMM 3} shtws N ﬁ_)

Foromens in the base of the skull
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Gross Anatomy Of Brain - 5

----- Active space -----

Foramen coecum emissary veins |

olfactory foramina. Olfactory nerve E

Optic canal optic nerve (Ca, ophthalmic artery, dural sheoth of optic nerve §

Superior orbital fissure Oculomator nerve (CNID, rochlear nerve (CN IV, ophithalmic division of the trigeminal |

nerve (CavD, abducent nerve (CNVD, ophthalmic veins B

Foramen rotundum maxillary division of the trigeminal nerve en v “"

Foramen ovale mandibular division of the trigeminal nerve N vz, accessory meningeal branch of ‘

maxillary artery, emissary vein (Lesser petrosal nerve) f

Foramen spinosum middle meningeal artery |

Foramen lacerum Greoter petrosal nenve }

carotid canal Internol carotid artery |

internal acoustic foramen Facial nerve (CaviD, vestibulocochlear nerve (CaviD !
Jugular foramen &lossopharyngeal nerve (eN), vagus nerve (), deseending portion of the spinal

accessory nerve (CNXD, internal jugular vein |

Hypogjossal conal Hypogjossal nerve (CNXID

Foramen magnum Brainstem/! spinal cord, vertebral arteries, ascending portion of the spinal accessory

nerve (CNxD |

Anterior fossa. : Cribriform plote — Ofactory nerves.
Posterior fossa :
* Clivus with intermal acoustic meodus.
- signi%com% in Vestibular schuannoma. surgery.
- Carries T § 8" CAL
* Jugular foramen : Large veins of internal jugular pass through.
* Hypogjossal foramen : Contains Hypoglossal canal — Hypoglossal nerve (CN X,

middle cranial fossa.
d OP’cic canal. * Foromen ovale..
* Superior orbital fissure. * Foramen Spinosum.
*  Foromen rotundum. ¢ Foramen locerum.
H\tjdrocephalus :

* Blockage of venttricles.
* Drains inserted to relieve pressure.
* Points Sor insertion of ventricular cotheters @ Kocher’s » reen’s » Frazier’s >

Dandij’s point.
- rocher’s — 3 em lateral to midline and | em anterior 4o coronal suture

or il em posterior {0 nasion.
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6 % Neuroanatomy and Localization

_____ Active Space —om- - Keen's — 3 ecm above and 3 em loderal to helix of the pinno.

-~ Froazier's — 3 cm loteral to midline ond 6 em superior to the inion.

N

- Dand\j’s —» 2 cm lateral to the midline and 2 ecm superior 1o the inion.

b : Bochers point, T+ Keens point 8: Frazier's point, 9 : Dandy's point
Cerebrum 00:21:50
Falx cerebri :

* Durol investodion.
* Divides the brain into ri@h’r ond left hemigphere.

Tentorium cerebelli :
wing like structure below falx cerebri.
It divides the brain into suprotentorial and infrotrentorial fosso.

N. glossopharyngeus | | | | Pl /
N.vaous | F 1 |1 ! A. opthalmica
Folx cerebri and tentorium crebelli
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Gross Anatomy Of Brain

superior cerebral voing %

middle meningeat vessels
Superior Saprenet sivies

fufecior sugiital sinus

fafe eared

Julx cerebri

{ransverse s

SRICTIOr oy

sebies

Lentoriam eorelel

grear cerebra.

e

GOVt sirus

siraiphe sinas

conplucnee of sinuses

Jbx coreitii

eripiad sivis

Joraiien sragnan
ientorinm eorebetli

| eplaiie durs maler
\itferior corcbral vatns

EEIOLE
SRS o fevior !
Fesvonal | superiur peewl tinisy
Fnwe  Friweminal serve

oorietal
g

Cerebrum : Lateral view

d [2 tral gysus

Ceatrsl

Precentral gyrus Posteentral sulous

P 1 sut
recsstbal sulods Qupasiot parietal lobula
Bupartior fiontal gyns
Intrapadetal sutous
» inferior pavietat fobule
Supramarginal gyns

Angular gyws

Patistooccipitat
suleys

Superior frontaf sulcus

Middin frontal gyrus

Inferiorfrontal sulcus

Opercular pad of
inferior frontal gyius

Triaagubar pait of
inferior frontal gywus
Frontaf pole eo}”:m
B = Catoarine
Orbital pait of

inferior trental gycus ‘ i
Lunate sutcus

(Inconstant)

Transyetn

Antasies tamus of Tateral sulcus (Sylvius)
ocoipital sulous

Ascanding ramus of'lmul sulous (Sylvius)
Praocsipital notoh

Infedor temporal gysus

Superior temporal gytus
Superor temporal sulcus
Middla temporal gyius
Infesior temporal sulous

Posterior ramus of lateral sulcus (Syhvius)

Temposal pole
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8 | Neuroanatomy and Localization

4 lobes/s lobes including corpus callosum as a lobe.
Central suleus @ Divides $rontal § parietal lobe.

Gyrus cinguli

Paremtﬁt {obule
v

N,

.l:lngua! gyrus

Frontat pole
Tempural lobe Y

PN
\.  Hippocampal fissure

‘ T e - ~ ~
Rhinat fissure s Inforidt temporat sulcus
X \

/s /; ; .
T : ', Coliaterat fissure
N Inferior temporal gyrus
1 Fusiform gyrus
1)

Hippocampal gyrus:
inner part of the brain * Loteral view

Insulo
* &/ $rontal and temporal lobe.
* 1t contains important structures.
* Insular Sliomw Common tumor in this regjion.

Insuloy 3liom Coronal section of brain ¢ Insula.

Deep part of brain : .
Cinquiote qurus: &x&end‘mg Lrom frontal 4o parietal lobe.

Neurosurgery « v1.0 - Marrow SS Surgery



Gross Anatomy Of Brain -

Corpus collosum s Active space

Sulei § qyri:

Broodmonn areas :

Lies below cingulode gyrus. S
Ports :
- Rostrum @ Anterior beak-like . M@m\ / ,—\
- genu: Turn. Hmm:::; 1{ \\’\ e VR
- eodﬁ.
Splenium : Posterior port.
Thick band of nerve fibres connectings &
hemispheres.
I¥ severed —> Left  right hemisphere behave

seperodce&ﬁ.
&xo.mpie : Phontom hand st X drome.

Thalamus
’ {370 ventnicia)

S vonincke

Spunia) cond

Frontal lobe gyri : Superior, middle, inferior.
Temporal lobe gy : Superiof, middle, inferior.

Primar5 motor cortex : Area 4 —>
Controls motor function of opposite
side.
Areo 8 :

-~ Frontol e5e¥\eld,

- Conjugate movement of eye.

- 1% defective * Sees only | side §

ignores other side.

Speech area —= Broca’s areo. —> 44 §
45,
Primary auditory cortex (41, 430 : Close
to insular cortex on temporal lobe.
wernicke’s areos (39, 40).
Primary visual cortex (17, 18, 19.
Paracentral lobule — Controls the motor power of the feet.

Neurosurgery = v1.0 « Marrow SS Surgery
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10 - Neuroanatomy and Localization

: '\ “‘uwam |
mmeM' “mwm
eroodmonn areos

e}

Homonculus representadion :
. Phijs'\cal representation of the body in the brain.
* Honds, ‘congue, ond foce : H'\Sher representation in the motor hornoneulus.
* Similar representation seen in sensory homonculus.

Homonculus representation

Neurosurgery * v1.0 - Marrow SS Surgery



Gross Anatomy Of Brain - 11

Ventricles 00:38:50 Active space -----

a laterol ventricles

2™ ventricle

» 4" ventricle

Veicles
Lateral ventricles —> Foramen of monroe —> 3™ ventricle—> Aqueduct of syiius

—> 4 verttricle —* Drains to central canal of spinal cord + Foramen of mogendi

Luschika.

Rightt tateral
ventricle

Lett iaterak
ventricte

Quepital
hem of labera
vatrichy

Cercbral
agqueduct

Choroid plexus :
* Produces CSF (Nutritive).
* Present in loteral, 3 § 4™ ventricles.  proatal
. Tateral

- npproxima’celg 2.5-4 cm \ong in Fourth

normal bradn. ventride
b{
- ugeful to determine the ieng’ch foramen

of tube 1o be inserted for shunt

. £ lai canal
from focus point. ma:m
P s N " centralpartol Choroid plexus

2 i interthalamic \ latersi ventrige Suprapivest
o ahesion s
v Fineal teeess
P

Pineal body

,

ramen

; , - , Cwbral
ventrigle ~. Fquedeet

Supraoptic recess
Optic chileam
fidibidar razass

ovtertur o
of lteratveotecle

Ptuitary

{ndarior hoet of
nevaf vontrice

Faurth ventricle
Lakerslsecess, =
wnds In datorad aportare
of fourth ventricle
Modan apertwre
Ceatrai canat of fourth ventirgle

3D representation of ventricles
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12 - Neuroanatomy and Localization

4* ventricle :
* Tent shaped structure.
N An*cer‘\orlg : Pons.
® Pog%er'\orhj : Cerebellum.
* Root: Suéerior medullary velum.
* Foor : inferior medullary velum.

Superior medullary velum
formning upper part of roof

.

4% ventricle erain of child with%gdmcephams

Cerebellum 00:44:10
Infratentorial structures :
Cerebelium :
[ Anterior tobe
Il Posterior fobe
i Flaceutonodutar lobe
Cerebellum

I anterior iobe

Wl posserior lobe
Posterointeral  Flaccutonodutar
fissure L fobe
Vermis + appendicular portions

Cut section of cerebellum : Arbor vitoe (Tree of |ife).

Neurosurgery - v1.0 - Marrow SS Surgery



Gross Anatomy Of Brain - 13

Brainstem 00:46:23

Brainstem is composed of ¢ Midbrain, pons, medulia. oblongoda.
Biedial
sulcus

(divides the fioor
into symmetricai
holves)

1. Posterior

surface of the

pons Medial

eminance
2. Crantal %
ofthe st“';“’
nsadulla fimitans
oblongata
= Facisl
colliculus
3 h Stria
Posterior view of the - meduliaris
,,,,, 4% ventricle Vagal Hypoglossal {strands of nerve
triangle triangle fibers)
e o GG OGS
grainstem Floor or rhomboid fossa. of 4™ ventricle

eminences : Represent locadion 0% eraniol nerve nucleus § point of entry.
Superior cerebellay, middle cerebellar § inferior cerebellor peduncles
cerebellum to rest of brain.

Areo. postrema. :
* s in medion.
* In Sloor of 4 ventricle/obex.
* This areo couses Nauseo.
* Hence, direct stimulation 0¥ area. prostema/obex—> vomitting in stroke/

umor poec‘\en’c.
Basal ganglia 00:49:30

Body of caudate N
N \~ P

Head of caudate ; : N

Nucleus —* N o

- - S Thaluius
Putamen Taii of

caudate N

Bosal sangﬁ

e Thalamus forms part of basal Sang\'\a.
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14 - Neuroanatomy and Localization

* Colled basal ganglio. as :
- Cortex contains cell bodies.
- white matter contains frocts.

----- Active space -----

. aregish coloured cells are present in the parenchgma of white moatter
L ]

= In parkinsonism.

- Autornadic movement.

- n deep broin stimuledion.
Contains coudote nucleus.

{

Head of caudate nucleus

Parts of internal capsule

Head of coudate nucleus Structures of basal gangfia.

Internal capswe :

* Large tract of white matter. Head of caudate nucleus

* From premotor cortex § sensory
cortex to spinal cord in
pijram'\dod troct.

Ports

¢ Anterior limb : Fibres for head §
hond.

* Genu: Fibres for trunk §

* lowerlimb.

* Posterior limb : Fibres for

® jowerlimbs.

J

Parts of internal capsule

* Retrolentiform part.
Cloustrum :
* Thin layer o¥ grey motter .
* Seod of consciousness (Debotoble).
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Gross Anatomy Of Brain - 15

Nuclei of thalamus : +ee- Active SPace -

Thalamic nuelei 80 dfﬂ of Sornix
Fornix : Colurnns, oF Fornix J Commissure of fornix
* Deep complex areo. \ i} i‘*‘*m -y f Cruro. of $ornix
* Corpus collosum bonded fbres of emotion, memory, ;N R : ™ '
* Genu —> Fornix — Hippocampus — ends in A\ N S/ D
amygdala. Nutmeg). %\ 4 11,},
* These structures define smell, memory. Hence J
art of Popez cireuit. s
¢ f;ros‘er\c‘,e;\i):n '8y evolution, oldest preserved. port. :;{:;? ey | g Z ::::;Z:;S
. . ) - ~ y '
Papez cireuit Rm%dalmd bodies Hippocampus
Fornix : schemaatic diagram

* Forms past of limbic system.
* Controls emotion § memory,

Limbic Sgsfem :

o Thalarmus

o Corpus Callosum
o Stria torminaiis

Offactory buib ©
{smcn)
Hypothalamus o/

Armygdala ¢

Entorhinal Conex / CHippocaIpLS

(Basic emotions)
{Mamory) .
Limbic .53s’cem Papez cireuit

smell ¢ Important part o¥ distont Memory.
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----- Active space ----- ANATOMY OF CRANIAL NERVES

Overview 00:01:00

e MI0LOY fibros g
e getiory fYes. Oflactory 8 ,.,\

et
SONBOTY: 11080, /\»\; e
/' o W

==

Larges’r cranial nerve :
Thickest and !arges*r craniol nerve 1o innervate the cranium : Tv igeminal nerve.

OWactor}j bulb and troct

Oculomotor nerve
» Ophthalmic nerve CCN vi

Maxillary nerve CenNval

mandibulor nerve [CN v2]

Trigemiml nerve
Vestibulocochlear nerve

VQSUS nenve
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