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NEUROANATOMY &
LOCALIZATION







GROSS ANATOMY OF BRAIN

Sl_mll bones 00:00:11

Fromtal bone Parietal

Mayor skull bores :
Frontal
Parietal
Temporal
Sphenoid bone — covers more of base of skull.
OcCipitall.

Fusion ot sutures :
Pa’chological : craniosanos&os‘\s.
surgically significant as A
defines landmark and
window $or surgery, -
No intraoperative
exploration followed
nowadmjs.
Sutures :

Coronal

Sag'rt’wd ‘

| bd0|d, Lamtand sutimre

P el e
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Craniometric pom&% :
Cranio : skull, Metric : measure .
De?wr\es locations of various structures of brair

Inon ¢

Lowest Pou’(.

Below it is $ubOCC\pu’(.

S\Sr\'\?\can{ :
mMeasurements done from nasion § inion .
Points are described from these points.
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Opisthion : Posterior bulge on skull.
Lambda : Lambdoid § sagittal suture joins.
Bregma : Coronal § sagittal suture joins.
vertex : Topmost point

Nasion : Nose joins skull.

Glabella : Above nasion.

example :

Central suleus : S em behind coronal suture.
S'gniﬂ\can{ + Location of motor strip.

I enters through it —> motor d53$unc&ion/ paralysis of
po&ient

Safe point of entry : enter ot coronal suture.

P{’eriaon :
Point where sphenoid, temporal § frontal bone joins.
Marks syivian fissure.
Syivian fissure entry point ot aneurysm surgery,
Asterion :
Few cms behind mastoid point.
Aecess point for cerebellopontine angle tumors.
Skull
Midsagittal Section

Istemal acourtc mestus mmporal bone)

Anteno: dinveid process
Opboncid beac) Growve tor supenor
. OV::OAM . . g 1 Pevoial B Yempeial bone)
eneid bone)
Bells burcscs sphenoid
bone)
Spheneidsl i i Ldy
: A" PR i/ AT "
ety ot sphared bene p ¢ & o g omeid naes

Lambdoid setvie

¥
|4 Ocepial bene
1

1% Srovve tor
s manmene new

/{
L anie

7 A

» .»".l

— Jegelar olamen

T Oeeove tel intenes
Polusal mas

ntenc: nasa
T Mvpeglemal sanal
Ande et ~ S~
nasol pine 4 ' @ TS Felamen maghum
\ - Ocupital condyle
VVVV Basiaipant ot
voupial bone

Aveolar process
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gthmoid : base of anterior part of skull.
Crista sal\'\.
vomer : helps define trojectory in pituitary surgery.

Foramens :

crcum
Superior surface of orbital pan

l'.

 Emoidal bone
o
~ Cribriform plate

;

.
P ——

Sphenowdal bone
Lesser wing
Anterior clinoid process
Greater wing
Groove for mddie menengeal

vessels (frontal branches)

Body
Jugum
Prechiasmatic groove
Tuberculum sedlae

I

XSl

l)/ e N
i
& '

N - ———-

i

Sella Hypophysea! tosa
Wrcica ) Dorum swllse
Posderson <linond prox ess.

Carotid groove (hor it carotd a

ey

Parsctal bonr
Groove ko muddle meninges
vesseds (parsetal braow e
Mastond angle

i Clivs

Groove for inkorian potross wimn
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¥ey foramens :

Foramen calcum

Olfactory ?oraming_ .
OP’cic canal

Superior orbital Qssure

&m'\ssarﬁ veins

Olfactor Yy nerve
Optic nerve (CNW, ophthalmic artery, dural

sheath of optic nerve

Oculomator nerve (CNND, trochlear
nerve (CNlm,, ophthalmic division of the
trgeminal nerve (CNVD, abducent nerve
(CnvV), optthalmic veins

Foramen rotundum n’\axil\ar3 division of the ’«igem‘mal nerve
N va
Foramen ovale mMandibular division of the trigeminal

nerve (CN v3), accessory meningeal
branch o?maxil\ara ar’cerg, emissary vein
(lesser petrosal nerve)

Foramen Spinosum

middle meningeal artery

Foramen lacerum

Greater petrosal nerve

Carotid canal

Internal carotid artery

Intermal acoustic foramen

Facial nerve (CNVID, Vestibulocochlear
nerve (CNVIVD

Jugular foramen

&lossopharyngeal nerve (CNIX), vagus
nerve (CAX), descending portion of the
spinal accessory nerve (CNXD, internal
Jugular vein

Hypoglossal canal

Hypoglossal nerve (CAXID

Foromen magnum

erainstem/spinal cord, vertebral arteries,
ascending portion of the spinal accessory
nerve(CNXD

Anterior fossa. :

Cribriform plote — oWactor5 nerves.

Posterior fossao. :

Clivus with internal acoustic meatus.
S\Sni%cant in vestibulor schwannoma surgery.

Coxries 1" § 8" CA.

Jugular foromen : Lorge veins oY internal jugular khrOuSh it.

Hypoglossal canal —> Hypoglossal nerve (CN XID.

middle cranial fossa :

Op’dc conal.

Superior orbital fissure.
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Foramen rotundum.
Foramen ovale.
Foramen spinosum
Foramen lacerum.

Hﬂdrocef*\ahs :

Blockage of ventricles.

In pressure rehev\rg — drains inserted.

Points for insertion of ventricular catheters are :
Kochers > Keens > fraziers > Domdﬂ’s point.

Kochers- 3 cm lateral to midline and 1 cm
anterior to coronal suture or 11 cm posterior ti
nasion

Keens- 3 cm above and 3cm lateral to helix of
the pinna

Fraziers- 3 cm lateral to midline and 6 cm
superior to the inion

Damﬂ’ndm“.h*.dScm
superior to the inion

b : vochers pomt
1 Kveens pom‘t
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Fraziers point : enters posterior part o} ventricular sgs’cem.
Dandg’s point : enters occipital ventricles but from lower
down.

8 Froziers po'\rvt
9: Dandg‘s poirvt

V. cerebn magna

Folx cerebri : i
Thick sheat of dural investation.
Divides into a hemisphere.

Tentorium cerebri :

wing like structure.

middic mevinze
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Structures of brain 00:23:38

Cerebrum : Loteral view

Cantal rateut (Ratands) Postoantral gyre

Pracantal gyrme P otsenyal sulews

Pracantes) eulous

Suparor padets! Isbule
Superiar hantal gy

Supaer Hontil sulen \/ "

Middte romal gyrus

Inteap atietst sul oo

Infarar parietsl Iabute
Suptamangingt gynm
Anguler gy

'
Inferior trental sulows
P sviatnoceipital
sty

N pant of
Inferior frontal gyrus

Frontal pole

Ordital pant of
infenor rontal gyrus

Antenior 1amus of lateral sulcus (SyMug)

Transrecse
ing ramus of lateral intene
Preoccipial noteh
Postenior ramus of lateral sulcus (Sylwius) Supenor temporal gyws ) tempocal
intenor Fyres

Supernortemporal sulous
Temporal poie Middie temporal gyrus
Inferior lampotal sulcus

4 lobes/s lobes including corpus callosum as a. lobe.
Central sulcus : Divides frontal § parietal lobe.

Gyrus cinguli

- Sulcus of corpus callosum Paracentral lobule
0 '

Corpus callosum \
3

; Rolandic fissure

’

Limbic lobe

/

Parietal lobe
Parietooccipital

- . Occipital
lode
“~Calcarine
hissure
Frontal pole s Lingual
yrus
Temporal lobe - - .

p ! | | ﬂl . Hipc;ocnmul lissure
Rhinal fissure” iy 1 N By
( ‘ e *._ Inforior temporal sulcus

R C\ollaloul fissure

\

Uncus

\
'
|
|
\

Inferior temporal gyrus
Fusitorm gyrus

Hippocampal gyrus
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Covonal section :

G s vatire =
Chand phasn
Lobrend sues b

Vornee

e plwns
s d whadrrads

Vil sassiirisir
Ao sawions

Aermmabe e

Pl po) edbane - -

[
..JP_.JM.-. J e mrwe o Meewl iy
¥ onia Mgpeannys | l 8 gy

Carer dwedaing  Comdeio o5owes
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Deep part o} brain

Cerebrum .

Corpus

cabosurn _ Thalamus

~ (3rd ventricle)

Fornix Midbrain

Hypothalamus
St

Carabatium

4th ventricle

Spinal cord

Cingulate gyrus : extending from frontal to parietal.
Corpus callosum :
Lies below ciinqulate yrus.
Parts :
Rostrum : Anterior beak like .
genu : Tum.
60d5.
Splenium : Posterior part.
Thick band of nerve fbres connectings & hemisphere.
¥ cut ofk —> left § right hemisphere behave seperately,
xample : Phantom hand syndrome (hand tries to strangje).
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Sulei § qyri
Frontal lobe quri : Superior, middle, inferior,
Temporal lobe quyri : Superior, middle, inferior.

Prmary motor cortex (4
= (\‘ ,Primary somatosensoty cortex (3, 1, 2)
/

NVeatbhar cortex (2)

» Somatosensary assocsation
cortex (5. 7 40)
Prafrontal conex
(9.10.11,12). —4Visual association
”l cortex (39, 19, 18)
Broca's speech area of —Pr al contex (1
loh hemisphere (44, 45) n
Secondary somatosensory ”
and gustatory conex = Vaudh ¥on conex (Wemicks's
Primary auditory cortex (41, 42)° spooch area of left hemisphere) (22)

Prmary motor cortex (4),

N 2 Prnimary visual cortex (17)
N N Uncus (28)

\
\ Parahippocampal gyrus

Primarg motor cortex :

Area. 4 : Controls motor function of opposite are.
Areo B :

Frontol eﬂe%eld.

Conjugote movermnent of eye.

I¥ defective : sees only | side § ignores other side.
Speech oreo. : Broco’s areo 44 g 4S.
Pnrmnﬁ aud‘utonj cortex :

Close *o insular cortex on temporal lobe.
wernicke’s oreos.
Primary visual cortex (.
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ventricles :

»2rd verdricle.,

VAW verdricle

Lateral ventricles — Foramen of monroi —> 2 vertricles—>
Aqueduct of sylvius —> 4" ventricles —> drains o central
canal of spinal cord + Foramen of magendi § Luschika.

A)

ontral Right laterad
by rentricle
weral
ontncle Left lateral
rontal Occipital
om of = horn of later
teral ventricle
entricle
Cerebral
aqueduct
Thorod
{exus Fourth
o ventricle
erventriclular A il 2 < » ~ Chorod
ramen Third sl \== plexus
ventncle
Temporal v Central
horn ot lateral canal
ventncle
Choroid plexus :
Produces CSF (nutritive).

Present in loteral, 3 § 4'h ventricle.
Distance of frontal horn $rom cortical surface :
npproxinna’ce\5 35-4 cm |on5 in normal brain.

useful 1o determine the length of tube 1o be inserted Yor

shunt from focus point.

2

23 lateral ventricles
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4 yentricle L -  00:42:23

. i Posterior part of pons
Ten shaped ucture E }«5 Sor i
Pons : Infront. _

brainstem.
Cerebellum : Behind

Superior medtu\arﬂ velum forms upper part of root.
inferior medul\ar5 velum lies in lower part of Sloor of At
ventricle.

Image b5 mox brodell of brain of
child with hgdrocephalus showins
diloted ventricular sBSkem

Infrotentoriol structures :
Cerebellum :
il
[C] Anterior lobe

[l Posterior lobe
[l Flocculonodular lobe
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vermis + appendicmdar pov"dom.

v.'Am
Primary | pretivgy yone e
Mesure /

N

Laters
hemhphers

/

/s

D Anterlor lohe
[l Posterior lobe
[0 #1oceutonodutar lohe

e

Arbor vitoe (Tree of
[e) of cerevellurn

oy

ot rh'orr;bo'\d"%osso. of 4" ventricle :

~ Medial
sulcus
(dvides the floor
into symmetrical
halves)
1. Posterior
surface of the
pons Medial
eminence
2. Cranial %
of the Sulcus
medulla limitans
bl ta
oriene? Fadal
colliculus
Stria
Posterior view of the medullaris
4" ventricle Vagal Hypoglossal (strands of nerve
triangle triangle fibers)
Broinstem :
Cornposed of :
Pons.
mMidbrain,
medullo. oblonao&a.
eminences ¢

Represent location of eranial nerve nucleus § point of entry,

Superior cerebellar, middle cerebellar § inferior cerebelar
peduncles connects cerebellum to rest of brain.
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Area pos{remou ’

s in median

in Sloor of 4% ventricle/obex.

This area causes nauseo.

Hence, direct stimulation of area. prostema/obex—> vomitting
. . Body of caudate N

in stroke/tumor pahen&.

Head of caudate

Nucleus / =
Putamen — — Tail of
caudate N
Basal ganglia 00:50:17

Thalamus forms part of basal gangfio.
Colled as basal Sanslia s

Cortex contains cell bodies.

white motter contains tracts.
Greyish coloured cells are present in the parenchyma. ofwhite
modtter.
S'\Sn'\%can’( :

n parK\nson'\sm

Automadic movement.

n deeP wave stimulation. Head of caudate nucleus
i contains coudode nucleus.

Antenor limb ———

Genu

Lenuform
nucleus

Parts of internal capsule
A
'3
=8
#3
|
|
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¢

41
A A |
I}
- 3.

Internal capsule :

Large tract of white matter.

From premotor cortex § sensory cortex to spinal cord in

pﬂmmidod tract.

Parts :
Anterior limb : Fibres for head § hand
Genu : Fibres for trunk § lowerlimb.
Posterior limb : Fibres for lowerlimbs
Retrolentiform part.

Cloustrum :

Thin layer of grey matter .

Seat of consciousness (debakable).

Nuclei :

\
i il

Ventral anterior
Lateral dorsal

Ventral lateral / /
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Fomix : deep complex area.
Corpus callosum banded fbres of emotion , rMemor y,
§oes into hippocampus § ends in amygdala. (hutmeqy).
These structures define smel), memory,. Hence part of
Papez circuit.

Prosencephon : b5 evolution, oldest preserved part.

Extra-Hippocampal Circuitry i
The Papez Circuit

Papez circut :
Forms part of limbic saskem
Controls emotion § memory,

FO(H\X Body of toms

Cammmssune

[RLR (PTRATIN

l Cruta ol logom

Mammillary bodies  {
bimbaa ol hippocampus

Amygdalod bodies Hippocampus

Fornix: schema
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Alased oo le
Tal A srnl e vam bosmn
B
Body of fosems Fomdwna of lupgrc srmpns
3 e | comm Opac v
o Powre eI ST

| ol e
|

Qt\ ] Cruma ol fosrs 9
r % ll!pu.vm-.li :

, \ﬁ“

Dentan
wrus

\

beppo ampues

Moo
T wnpmn

AMammebr, bodus
T lenten of bapgee wnpan it

eradadord bodies Hgpo ampus o Lanceal cene e

Fornin: schema Coronal sev ion: posterion view

Limbic sgskem :

o Thalamus

Fornix ©
Corpus Callosum
—O Stria terminalis

Septum o—

Olfactory bulb ©
(smen)
Hypothalamus @

Amygdala ¢
(Basic emotions)

Entorhinal Cortex d
(Memory)

O Hippocampus

Smell : Important part of distant memory,
Vision : 1S not a par’c.

"
f—
Tesvige sl e exmn ' hoeny
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ANATOMY OF CRANIAL NERVES

Overview 00:01:00

” i Wbnemadate
A motos
1 wheaokry el
& whirigml vt
e Saomory
wroer par of e
wel v panbe
/7 Vestibrdocochesr VI
sansory
. !
15

Laqpﬁcnmmhwnezw%muwne
ﬂmmwhmdhqpﬁummmmwwﬁoWwNMBﬂwcmmwn=
Trigem'mod nerve.

4 Y ‘\ \, ONactory buld
f 1 and tract
v
Optic nerve. | } 1 &
;{ } Oculomotor nerve
L ‘l /
Tiochiear nerve ’/ Y | - Ophthaimio nerve
g | (CNW)
| €
.
&F 2% - Maxill oy neive
Abducers J
heve - ‘ g
> ~ Mandbula nefve
Facial nerve A RN
" &
Tigeminal neive
Glosso
pharyngeal Vastbdulocochlear
neive o
loss al
:z:o '\ 7 'ACCESSOfy Narve
Vagus nerve
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Cranial Nerve Function Origin Destination Foramina

Olfactory Olfaction Olfactory Telencephalon Olfactory F
epithelium
Optic Vision Retina Optic chiasm and midbrain ~ Optic F
Oculomotor EM, P Ventral mid-  Muscles: superior, medial, Superior orbital
brain inferior rectus, inferior fissure
oblique, levator palpebrae
superioris, ciliary
Trochlear EM Dorsal mid-  Superior oblique muscle Superior orbital fis-
brain sure
Trigeminal ;M Pons Masticator muscles Superior orbital fis-
Pons (sensory) sure, F rotundum,
F ovale
Abducens EM Pons Lateral rectus muscle Superior orbital fis-
sure
Facial S, M, P, taste Pons Facial expression muscle, lac-  TAC, stylomastoid F
(anterior 2/3 rimal and salivary glands
of tongue) Pons (sensory)
Vestibulocochlear  Hearing, balance  Pons Medulla, pons, cerebellum,  IAC
thalamus
Glossopharyngeal S, M, P, taste Medulla Muscles of speech and swal-  Jugular F
(posterior 1/3 lowing
of tongue) Parotid gland
Medulla (sensory)
Vagus S, M,P Medulla Throat, lung, viscera Jugular F
Medulla (sensory)
Accessory M Medulla Soft palate, throat, neck Jugular F
Spinal cord muscles
Hypoglossal M Medulla Intrinsic tongue muscles Hypogiossal canal

Cronial nerve nuclel in brainstem :

Medial dissection
Accessory oculomotor
[ LdingerWesiphali nucleus

_Oculomotor nucieus

- Trochlear nucleus
= Chle

_~Tochlear nene IV

My,

~NVesbibular ke

e Wtk aid doisal
cox hdear nucles

= Rustial supne o
and Caudal ke oo
salivatony nue e

Albucens iwne (V1)
T Salstary tract nueleus
Clussophany ngeal neve (0

> Dorsal vagal nus leus
s
Hypoglossal nene (XD
Hypoglossal nucieus
Vagus neove (A
Nucleus amibiguus
ACcessory nenve (A
Spinal nucleus of accessorny nene

Olive

s Efferent fibers
s Afferent fibers
o Mired fibers

Spinal ract and spinal
aucleus of tigeminal nerve
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Olfactory nerve

First cranial nerve.

PureB sensory nerve ond conveys the sense of smell.

0|¥ac’cor5 receptors are present in the ol¥ac'cor5 MUCOSA

under the root of the nasal covity,
The o|¥ackor5 fbers cross the skull base through the

oW—actorB foramina. of the cribriform plote and enter the
ol¥ac’cor5 bulb.

The o|¥ac’(or5 bulb proceeds to the ol?—ac’corg troct.

The ol¥ac’cor5 tract enters the brainand projects to the
ol%ctorg cortex.

l. Primour3 ol$ackor5 cortex :

a. Seoondmrg ol‘?ac‘(orﬁ cortex :

Anterior ol%ckorg cortex.
Pari?orm cortex.
entorhinal areo.

Am%dala.

Per'\am%dmoid complex.

Orbitofrontal cortex.

Nerve passing {hrough eribriform plote 0I¥ac’cor5 nerve.
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Optic nerve 00:11:08

- Eyeball
Retina

Optic nerve (1)

Optic chiasma

Optic tract

Lateral
geniculate
nucleus of
thalamus

Optic

radiation

Visual
cortex

Second cranial nerve (CN D responsible for transmitting Visual
informadion.

Podi'\uwuﬁ :

Optic nerve — optic tract — lateral Sen'\wla’ce bod5 — optic
radiotion — Visual cortex Brodmann area. I).

Vasculature of orbit

Supeniorn obhque Antenor ethmoidal artery
Dorsal nasal antery | Dorsal nasal artery
Supratiochlear artery | Supratrochlear artery

Levator palpebrae supenoris Supra-orbital artery
-
Supenon rectus ‘:(‘ i Posterior ethmondal artery
s ’ Lacrimal gland

Lacrimal antery
Short posterion

. ey atery
Short postenior aliary artery |
§ Long postenion
Long postenoo liary artery
clliary artery ,,‘
Lacrimel artery

i
Laleral recius fe
‘

Opt'\c nerve is angulaked.

el corotid arlery Optrihalineg artery

Central retinal aitery

Recurent
menigeal o lery

OpiK iesve

Temporal vision is associoted with the nasal part ot retina.
Nasal vision is associoted with temporal part of retina.
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