
1. NEUROANATOМУ

BRAIN/ENCEPHALON

Neuroanatomy

Mesencephalon

Cerebrum/Telencephalon

Diencephalon/ Thalami

Prosencephalon → Forebrain Prosencephalon

• Cerebrum/Telencephalon

• Thalami/Diencephalon Rhombencephalon

Mesencephalon→→ Midbrain

Rhombencephalon → Hindbrain

• Cerebellum + pons → Metencephalon

• Medulla → Myelencephalon

Pons

Medulla

Lateral Ventricle
VENTRICLES OF BRAIN

Foramen of MONRO

Lateral Ventricle - Present in Cerebrum/Telencephalon
IIId Ventricle

IIIrd Ventricle - Present in Thalamus/Diencephalon
Aqueduct of SYLVIUS/

Cerebral Aqueduct Ivth Ventricle

IVth Ventricle - Present in Hindbrain/Rhombencephalon

CSF FLOW DIRECTION

Central Canal of

Spinal Cord

Lateral Ventricles (CSF is produced here by the choroid plexus)

Foramen of Monro (Interventricular Foramen)

Third Ventricle

Cerebral Aqueduct/Aqueduct of SYLVIUS (located in midbrain)

Fourth Ventricle

Foramen of LUSCHKA (2 Lateral Foramen)

Foramen of MAGENDIE (1 Mid Line Foramen)

Subarachnoid Space

Dural Venous Sinuses (Majority into Superior Sagittal Sinuses)

AQUEDUCTAL STENOSIS

Block in the Aqueduct of Sylvius/ Cerebral aqueduct leads to
dilatation of IIIrd ventricle

M/c cause of congenital hydrocephalus: Congenital

Aqueductal stenosis
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DANDY WALKER SYNDROМE

Atresia of foramina of Luschka and Magendie leads to

dilatation of the IVth ventricle.

Normal Dandy-Walker Malformation

SPINAL CORD

Extent

Adults-C1 to lower border of L1 vertebrae

Neonates- C1 to upper border of L3 vertebrae

00:12:22

In the adult, the spinal cord terminates on average at the level of the middle third of the body of the first lumbar

vertebra.

SPINAL CORD ENLARGEMENTS

Spinal Cord

Two Enlargements
Pons

Medulla oblongata

Cervical Enlargement

Cervical Enlargement

(C3 - T2 Spinal Segments)

Supplies Upper Limb

Terminal Part of Spinal Cord

Lumbar Enlargement

(L1 - S3 Spinal Segments)

Supplies Lower Limb

Spinal cord ends in a cone-shaped structure → conus medullaris

From conus medullaris, a fine thread-like structure extends

upto level of the coccyx→ Filum terminale.

Bundle of nerve roots located at the base of the spinal cord→

Cauda equina

Modifications of Pia Matter

Spinal

cord

Anterior median fissure

L1

Lumbar Puncture

P AD

Lumbar Enlargement

Conus medullaris

Filum terminale

Subarachnoid Space ends at S₂

(lower border)

Conus Medullaris

L3/LA

S2

OFilum Terminale

(Modification of Pia Matter)

Соссух

Filum

Terminale

•

Pia mater

Denticulate

ligaments

Dorsal root

Ventral root

Archnoid mater

(reflected)

Dura mater (reflected)

Modification of the Pia mater.

Post median Sulcus

Ligamentum
Denticulatum

Ο

Linea splendens

Anterior median fissure

Arachnoid and dura mater descend and merge with the pia mater at the lower border of S2.

The subarachnoid space ends at the level of the lower border of S2.
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Site of lumbar puncture: L3-L4.

Filum terminale:

• Internus - Made of only pia matter

Ο Externus - Made of all three meninges

Linea

Splendens

Ligamentum

Denticulatum

Extension of the pia mater into the anterior median fissure.

Tooth-like projections on either side.

Total 2 in number with 21 projections on each side.

WHITE MATTER

GREY MATTER AND WHITE MATTER 00:27:46

INICET 2024 GRAY MATTER INICET 2019

1. Cerebral Cortex

2. Basal Ganglia

1. Association Fibres

2. Commissural Fibres

3. Projection Fibres

Corona Radiata

Internal Capsule

Tracts

White Matter

Association Fibres

Bundle of axons connecting the brain anteroposteriorly.

Types of association fibres: Short and long association fibres.

Gyri→ Elevations

• Sulcus→ Depressions

Short association fibres/arcuate fasciculus →→ Connecting

the two adjacent gyri.

Long association fibres:

• Superior Longitudinal fasciculus: Connects the frontal

Ο

lobe with the occipital lobe.

FMGE 2020, FMGE 2021,

INF  ERIO
R LONG

ITUDI
NALF

Inferior Longitudinal fasciculus: Connecting the temporal lobe with the occipital lobe.

Cingulum→ Long association fiber

Broca's speech area (44,45) and auditory area (41.42) are connected by Uncinate fasciculus.

Broca's speech area (44,45) and Wernicke's speech area (22,39,40) are connected by the Arcuate Fasciculus.

CEREBRAL CORTEX (BRODMANN AREAS)

Superolateral Surface of Cerebrum

00:35:35

SFG

MEG

Central sulcus of Rolando

40

Inferior parietal lobule

Supramarginal gyrus

22

45 44
41,42

IFG
9 18 17 Calcarine sulcus

STG

MTG

ITG

Heschl's gyrus

Lateral sulcus/ Sylvian fissure
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Lobe / Landmark Structure Brodmann Area(s) Function / Description

Temporal Lobe Superior temporal

gyrus

Frontal Lobe

Central Sulcus of

Rolando

Parietal Lobe

Middle temporal gyrus

Inferior temporal
gyrus

Heschel's gyrus→ Area Primary auditory area
41 and 42

Area 22 (Posteriorly)

Superior frontal gyrus Area 6 (posterior)

Middle frontal gyrus Area 8

Area 6 (posterior)

Inferior frontal gyrus

Pre-central gyrus

Post central gyrus

Superior parietal
lobule

Inferior parietal

lobule

Central area

Area 6 (posterior)

Area 44,45

Area 4

Area 3, 1,2

Area 5,7

Area 17

Auditory association area

(Wernicke's speech area- 22,39,40)

Premotor area

Frontal eyefield area → horizontal

gaze

Premotor area

Premotor area

Broca's motor speech area

Primary motor area

Primary sensory area

Sensory association area

Associated with hand and eye

coordination

Primary visual areaCalcarine Sulcus-

Concentric circles

Peripheral areas Area 18 and 19

Lateral Sulcus Sylvian fissure

Visual association area

Present between the frontal and

temporal lobes

MEDIAL SURFACE OF CEREBRUM

Cingulate sulcus:

•Present anterior to corpus callosum.

이 Splits into two sulcus creating a lobule called the

paracentral lobule

→ Represents perineum and lower limb

→ The highest centre which controls urination

and defecation.

Uncus:

•Area 28→Primary olfactory area.

Parahippocampus

Cingulate

sulcus

CIN
GUL

ATE

CORP
LUS 

GYRU
S

Para Central
lobule

RPUS CALLOSUM

Para Hippocampus/ Area 28
Uncus

Represent Perineum
and lower limb

Highest center for
urination and
defecation
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Aphasia

Wernicke's Sensory speech area (22) is present posteriorly on the superior

temporal gyrus.

이

이

Wernicke's Aphasia/Receptive Aphasia/Fluent Aphasia: The patient

is not able to understand the spoken or written language.

Broca's Motor Speech area (44,45) is present on the inferior frontal gyrus.

Broca's Aphasia/Expressive Aphasia/Non Fluent Aphasia/ Agrammatic

Aphasia: Speech becomes difficult, but the patient understands the

spoken language.

Conduction Aphasia:

• Lesion in the Arcuate Fasciculus connecting Broca's and Wernicke's Speech Area.

Global Aphasia:

INICET 2023

• Severe form of non-fluent aphasia, caused by damage to the left side of the brain that effects receptive and

expressive language skills (needed for both written and oral language) as well as auditory and visual

comprehension.

SECTIONS OF BRAIN

Coronal Section (lateral Ventricles)

Boundaries of Lateral Ventricle

00:53:22

INICET 2022

Roof

Corpus callosum (Roof)

Medial

Caudate nucleus

Septum Pellucidum

Fornix

Choroid plexus

LV LV
Thalamo-Striate vein

Thalamus

Fornix

Substantia nigra

Formed by the corpus callosum (largest commissural fiber)

Connecting the right and left halves of the brain.이

Floor Caudate nucleus

Thalamo striate veins

Choroid plexus

F
L
O
O
R

Medial wall

Thalamus

Fornix: The lower margin of the septum pellucidum is attached with the fornix

Formed by the septum pellucidum.

Substantia nigra:

• Present in the midbrain

• Consists of melanin → Precursor of dopamine

Lentiform nucleus

• Lens shaped

• Lateral to the internal capsule

Yourwish
6
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Lateral Ventricles

Fimbria

CP

PH

IH

Neuroanatomy

Corpus

Callosum

AH
CP

Caudate

nucleus
PH

HI

Tapetum
Stria terminalis Tail of caudate nucleus Optic radiation

Fibers of Forceps major

Tapetum

Hippocampus

Optic

radiation

Inferior
longitudinal

fasciculus

Collateral eminence

Collateral sulcus

Horns of Lateral Ventricles

Anterior

horn

Present in the frontal lobe.

Posterior

horn

M
e
d
i
a
l

L
a
t
e
r
a

Bulb of

posterior horn

Cavity of

posterior horn

Calcar avis

Calcarine sulcus

Roof is formed by corpus callosum

Floor is formed by the head of caudate nucleus

Present in the occipital lobe.

Roof and lateral wall is formed by tapetum fibres.

Medial wall has two depressions

• Bulb of posterior horn → by fibers of forceps major

• Calcar avis → By calcarine sulcus

Central horn Present in the parietal lobe

Inferior

horn

Present in the temporal lobe

Roof is formed by the tail of caudate nucleus

Floor is formed by the hippocampus

Fornix

Q. The structure indicated in the image originates from:

a. Mamillary body

b. Hippocampus

c. Thalamus

d. Amygdala

Answer - b. Hippocampus

7
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The structure marked is fornix

Fornix begins from the hippocampus

and joins the mammillary body

Hippocampal commissure connects

fronix

Fornix

Mammillary body

Hippocampus

Hippocampal
Commissure

Mammillary body

Fornix

Hippocampus

Hippocampus

(fornix)

1

Mammillary body

↓

(mammillothalamic tract)

Anterior nucleus of the thalamus

Postcommissural

fornix

Anterior commissure

Mamillothalamic tract

Cingulate gyrus Anterior nucleus

of thalamus

Mamillary bodies Amygdala Hippocampal

formation
Entorhinal Cortex

Q. Which pathway provides afferent fibres to the mamillary body, a structure located beneath the brain surface?

a. Fornix

b. Thalamus

c. Pituitary gland
d. Corpus callosum

Answer - a. Fornix

Q. The marked structure sends efferents to which nucleus of the thalamus?

a. Pulvinar nucleus

b. Posterior lateral nucleus

c. Anterior nucleus

d. Lateral nucleus

Answer - c. Anterior nucleus

Q. Fornix consists of which type of fibres?

a. Association and Commissural fibres

b. Association and Projection fibres

c. Commissural and Projection fibres

d. Association fibres

Answer - a. Association and commissural fibres

Fornix consist of association, commissural, and projection fibres

o Association> commissural > projection

8
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Sagittal Section (III Ventricle)

No BBB Remnant

of Ant. Neuropore

Anterior commisure

Lamina Terminalis

Optic chiasma

FLOOR

Infundibulum and
Tuber cinereum

Neuroanatomy

01:17:19

NEET PG 2022

Fornix

Roof

Choroid plexus

-Habencular commisure

Pineal gland

Posterior commisure

Aqueduct

Cerebellum

Mammilary body

Posterior

perforated substance

Roof Fornix

Choroid Plexus

Anterior Wall

Tegmentum

Boundaries of the III ventricle

Anterior Commissure

Lamina terminalis

• Remnant of the anterior neuropore

• No blood-brain barrier

Posterior Wall Habenular commissure

Pineal gland
Posterior commissure

Cerebral aqueduct

Floor Optic chiasma

Infundibulum

Mamillary body

Posterior perforating substance

Tegmentum of mid brain

Parts of Corpus callosum (largest commissural fiber)

• Rostrum

이

Genu (Anterior-most part)

Body

• Splenium

Post-Wall

Corpus Callosum

Fornix
Mamillary Body

MB

Infundibulum-
-Pons

Pituitary Gland Medulla

Transverse Section of Cerebrum

Genu is connected to the frontal lobe via the forceps minor.

Splenium is connected to the occipital lobe via the forceps major.

The genu and splenium are connected to each other by the body

• Fibres arising from them are called tapetum fibres.

9
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Internal capsule:

• Between the thalamus, caudate

nucleus, and the lentiform nucleus

External capsule: Outer to the

lentiform nucleus

Extreme capsule: Outer to external

capsule

The sheath of gray matter between

the external capsule and the extreme

capsule is called the claustrum.

Insula Hidden lobe of cerebrum

Basal Ganglia

Neuroanatomy

Frontal lobe

Occipital lobe

Corpus striatum-Located in Telencephalon
ο Comprising the caudate nucleus and the lentiform nucleus

o Lentiform nucleus: Putamen and Globus Pallidus

Frontal

-Forceps minor

Occipital
Internal capsule
-External capsule

Extreme capsule
Claustrum
-Insula

Forceps major

Subthalamic nucleus - Located in Diencephalon

Substantianigra- Located in Mesencephalon

Site of Lesion

Globus Pallidus

Putamen and Caudate

Substantia Nigra

Subthalamic Nucleus

Q. Neostriatum consists of?

a. Caudate nucleus and globus pallidus

b. Globus pallidus and putamen

c. Globus pallidus and lentiform nucleus

d. Caudate nucleus and putamen

Answer - d. Caudate nucleus and putamen

Internal Capsule

Movement Disorder

Athetosis

Choreal

Parkinson's Disease

Hemibalismus

FMGE 2021-2023

01:32:36

Constituent Fibers of Internal Capsule

FMGE 2024, Neet PG 2024

Head of caudate nucleus Anterior thalamic radiation

Frontopontine fibers

Corticonuclear tract

Corticospinal tract

(upper limb & trunk)
Thalamus

Corticospinal tract.

(lower limb)
Superior thalamic radiation

Medial geniculate body

Lateral geniculate body

Lentifrom nucleus

Corticorubal tract

Parietopontine, temporopontine &

occipitopontine fibers

Acoustic radiation

Optic radiation

Thalamus and caudate nucleus medially and the lentiform nucleus laterally

Yourwish
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Parts of Internal Capsule

Anterior limb

Genu→  Corticonuclear tract passes through the genu

Posterior limb→ Corticospinal tract passes through anterior 2/3rd of the posterior limb

Retrolentifrom

Sublentiform

Blood Supply Of Internal Capsule

Posterior limb

Retrolentiform part

Genu

Anterior

limb Anterior choroidal a.

By striate branches
of middle cerebral a.

By branch from internal carotid
By recurrent branch

of anterior cerebral a.
& post. communicating arteries

Segment Specific Part Arterial Supply

Anterior Limb Superior part Striate branches of middle cerebral artery

Inferior part Recurrent branch of anterior cerebral artery (Heubner artery)

Genu Superior part Striate branches of middle cerebral artery

Inferior part Branches from internal carotid and posterior communicating arteries

Posterior Limb Superior part Striate branches of middle cerebral artery

Inferior part Anterior choroidal artery

Retrolentiform Anterior choroidal artery

Part

BRAIN STEM

Ventral Aspect of Brainstem

Midbrain

Cranial nerve III

Cranial nerve IV

이 Dorsal origin

O Longest intracranial course

• Internal decussation

• The smallest and thinnest cranial nerve

Pons

Cranial nerve V

o Exit between the pons and the middle cerebellar peduncle

11
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Neuroanatomy

Cranial nerves VI, VII VIII

• Present in ponto-medullary junction

Cranial nerve IX, X, XI

• Present lateral to the olive.

•Has a common nucleus called the nucleus ambigous
Cranial nerve XII

이 Present between the pyramid and the olive

→ Olive is elevated due to the olivary nucleus

→ Pyramid is elevated due to the pyramidal tracts

The interpeduncular fossa is present between the two cerebral peduncle

Contents of the interpeduncular fossa

• Infundibulum

Ο Tuber cinereum

• Mammillary body

• Posterior perforated substance

Cranial nerve III

Q. Injury at the arrow-marked structure leads to:

a. C/L Hemiplegia

b. I/L Hemiplegia

Ans. C/L Hemiplegia

Arrow-marked structure is the pyramid → Pyramidal/ Corticospinal

tract (descending)

Dorsal Aspect of Brainstem

Corpora quadrigemina: Formed by superior and

inferior colliculi (Total 4 in number)

• Superior colliculi → Vision

• Inferior colliculi  →  Auditory pathway

Superior fovea contains bluish grey pigmented

area (Locus cerleus)

o Secretes dopamine

Floor of the fourth ventricle/Rhomboid fossa

이 Facial colliculus → Formed due to Abducens nucleus

→ Facial nerve takes turn around the Abducens nucleus

o Vestibular area Formed due to the vestibulocochlear

nucleus

•Hypoglossal triangle → Formed due to the hypoglossal
nucleus

• Vagal triangle→Formed due to the vagal nucleus

Roof of the fourth ventricle

Floor of IVth ventricle /

Rhomboid fossa sc SC

Facial colliculus

Vestibular area

Hypoglossal triangle

Vagal Triangle

O Superior medullary velum (nervous structure)

• Inferior medullary velum (non-nervous structure)

12
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Neuroanatomy

Important Information

Cranial nerve seen behind the midbrain →  IV Nerve

Cranial nerve seen behind pons → VII Nerve

Injury to the facial colliculus

Damage of facial nerve > Abducens Nuclei

Facial muscles > Lateral Rectus (Risorius muscle)

Transverse Section of the Midbrain

Tectum: Present behind the aqueduct

Tegmentum: Red nucleus is located here

Cerebral Peduncle: Present in front of the aqueduct

• Grey matter → Substantia nigra

• In middle→ Interpeduncular fossa

Crus cerebri→ White matter

• In frontof Substantia nigra SC SC
Tectum

o Divided into 3 parts SCP
SCP

• Middle part of the crus cerebri has

pyramidal tracts.

Aqueduct

Tegmentum

IIIrd nerve is present in the midbrain at the

level  of the superior colliculus.

Substantia nigra

R.RN R.N
Cerebral

peduncle
Crus cerebri

IVth nerve is present in the midbrain at the

level of ithe nferior colliculus.

P.

P.T

IPF
IIISuperior cerebellar peduncle connects the

midbrain with the cerebellum behind.

Q. The neurotransmitter secreted by the area marked in the given image is:

a. Dopamine

b. Acetylcholine

c. Glutamine

d. Nor adrenaline

Answer - a. Dopamine

• Areamarked is substantia nigra

Q. At which level does the nerve supply for the marked structure arise?

a. Red nucleus

b. Subthalamic nuclei

c. Decussation of pthe yramidal tract

d. Olivary nucleus

13
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Answer - a. Red nucleus

The marked structure is medial rectus muscle

Q. Decussation of the superior cerebellar peduncle occurs at which level?

a. Midbrain

b. Medulla

c. Pons

d. Diencephalon

Answer - a. Midbrain

MIDBRAIN SYNDROMES

Pineal gland

Nothnagel syn
SC

Ilrd N/VI/L 3rd N/v Palsy
SCP

SCPC/L Gait ataxia

Intentional tremors

WEBER'S syn

IIIrd N/vI/L 3rd N/v Palsy

SCTC/L Hemiplegia

UMN of VIIth N/vC/L Facial Paralysis

(Lower 1/2)

M
L
유

LT
L

R.N R.N

CST

CNT

III III

Cause: Stroke of Posterior Cerebral Artery (PCА)

Segment involved: P1 of PCA

Weber Syndrome (medial Midbrain)
Structures Involved

Oculomotor nerve (CNIII)

Crus cerebri

• Corticospinal tract

• Corticobulbar fibers (UMN fibers of the facial nerve)

Clinical Features

Ipsilateral CN III palsy
o Down & out eye

• Loss of pupillary reflex

Contralateral hemiplegia

• Due to corticospinal tract involvement

Contralateral lower facial paralysis

• UMN type (lower half of face)

Yourwish
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Benedict's syndrome

Ird N/V/L 3rd N/V Palsy

Red nucleus C/L Chorea, Resting Tremors

MLC/L loss of Touch, conc. prop. etc.

TLC/L Loss of P & T (face)

SL CIL Ioss of P & T (Body)

Pyramidal Tract

UMN of VIlth N/v
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Benedict Syndrome (Tegmentum of Midbrain)

Structures Involved

Oculomotor nerve (CNIII)

Red nucleus

Medial lemniscus

Trigeminal lemniscus

Spinal lemniscus (spinothalamic tract)

Clinical Features

•

Ipsilateral CN III palsy

Contralateral involuntary movements

• Chorea

이 Resting tremors (red nucleus involvement)

Contralateral loss of sensations:

• Fine touch, vibration, proprioception (medial lemniscus)

• Pain & temperature from the face (trigeminal lemniscus)

• Pain & temperature from the body (spinal lemniscus)

Lemnisci At Midbrain Level

Seen at level of superior colliculus:

• Medial lemniscus

이 Trigeminal lemniscus

• Spinal lemniscus

Not seen at superior colliculus:

• Lateral lemniscus

Nothnagel Syndrome (dorsal Midbrain)

Structures Involved

Oculomotor nerve (CN III)

Superior cerebellar peduncle

Clinical Feature

Contralateral gait ataxia and intentional tremors

Parinaud Syndrome
이 Tumor of the pineal gland (Pinealoma) → compresses the superior colliculi

Vertical gaze affected→ Sun setting sign.

Claude's Syndrome

Benedict + Nothnagel  syndromes

15
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PONTINE SYNDROMES

Basilar part

Neuroanatomy

Yourwish

02:09:14

INICET 2020

6 Ponto Cerbellar Angle Syn
8

d/t Acoustic Neuroma
7

VIlth N/vI/L Facial Paralysis

VIllth N/v I/L Progressive deafness
CST CST

CPI/L Ataxia

B.A

VIII
VII

VI

MILARD GUBLER Syn

Vith N/v I/L Convergent Squint

VIh N/v/L Facial Paralysis

CST C/L Hemiplegia

Cause: Basilar artery stroke

The basilar artery lies in the basilar sulcus on the ventral pons

Transverse Section of Pons

Ventral (Basilar) part of the pons contains:

• Corticospinal (pyramidal) tract

Ο

이

CNVI

CN VII

CN VIII

Facial colliculus

• Elevation on the dorsal pons

• Formed by the CN VI nucleus

Millard-gubler Syndrome (Ventral Pontine Syndrome)
Structures Involved

Abducens nerve (CN VI)

Facial nerve (CN VII)

Corticospinal tract

Clinical Features

Ipsilateral lateral rectus palsy - Ipsilateral  convergent squint

Ipsilateral LMN facial paralysis

Contralateral hemiplegia

Pontocerebellar Angle (CPA) Syndrome

Due to Acoustic neuroma (Vestibular schwannoma)

Structures Involved

Facial nerve (CN VII)

16
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Vestibulocochlear nerve (CN VIII(

Cerebellar peduncles

Clinical Features

Ipsilateral LMN facial paralysis
Ipsilateral progressive deafness

Ipsilateral cerebellar ataxia

MEDULLARY SYNDROME

IVth ventricle posteriorly
Pyramid and olive anteriorly

12

Neuroanatomy

LATERAL MEDULLARY Syn./ WALLENBURG Syn.

Restiform Body #I/L Ataxia, I/L Intentional Tremors, I/L Hypotonia

Descending Sym. Pathway Horner's Syndrome

V (Spinal Nucleus) # I/L Loss of Pain & Temp (face)

Spinal Lemniscus (Lat. STT) # C/L Loss of pain & temp (Body)

NTS #loss of Taste

N. Ambigus #Bulbar paralysis, gag reflex, cough reflex

MI

C.S
.T

XII

Medial Medullary Syndrome/ Dejerine syndrome

XIIth N/v_# 1/L Tongue deviation

MLC/L loss of Touch, Conc. Prop etc.

CST C/L Hemiplegia

Dejerine Syndrome/medial Medullary Syndrome
Site Of Lesion

Medial part of the medulla

Structures Involved

Hypoglossal nerve (CNXII)

Pyramidal (corticospinal) tract

Medial lemniscus

Clinical Features

Ipsilateral hypoglossal nerve palsy

•Tongue deviates towards the side of the lesion

17
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Contralateral hemiplegia

• Due to pyramidal tract involvement

Contralateral loss of sensations

• Fine touch

• Proprioception

• Vibration

Wallenberg Syndrome/lateral Medullary Syndromе

Posterior Inferior Cerebellar Artery (PICA) stroke

Structures Involved

Nucleus tractus soliatrius

Restiform body

Nucleus ambigus

Spinal nucleus of the trigeminal nerve

Lateral spinothalamic tract

Descending sympathetic fibers

Clinical Features

Loss of taste

•Due to nucleus tractus solitarius involvement

Ipsilateral cerebellar ataxia, intentional tremors, hypotonia
이 Due to restiform body involvement

Bulbar paralysis, loss of gag reflex, loss of cough reflex

•Due to the nucleus ambiguus involvement

Ipsilateral loss of pain and temperature from the face
이 Due to spinal nucleus of the trigeminal nerve involvement

Contralateral loss of pain and temperature from the body →→ Crossed hemianesthesia

•Due to lateral spinothalamic tract involvement

Ipsilateral Horner syndrome

이 Due to the involvement of descending sympathetic fibers

SPINAL CORD TRACTS

White matter is present in the periphery of the spinal cord

White matter is divided into:

• Dorsal column→ Only ascending tracts

• Lateral column → Both ascending and descending tracts

• Ventral column→ Both ascending and descending tracts

18
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Descending tracts

Neuroanatomy

Lateral corticospinal tract

Anterior corticospinal tract

Rubrospinal tract

Vestibulo spinal tract

Tectospinal tract

Descending Tracts

Corticospinal Tract (Pyramidal Traсt)

• Origin: Cerebral cortex

• Types:

→ Lateral corticospinal tract (lateral column)

→ Anterior corticospinal tract (ventral column)

• Function: Controls voluntary movements

Rubrospinal Tract

• Location: Lateral column

• Origin: Red nucleus

• Function:

→ Facilitates flexors

→ Inhibits extensors

Vestibulospinal Tract/Postural tracts

Ascending tracts

Fasciculus Gracilis

Fasciculus Cuneatus

Lateral Spinothalamic Tract

Anterior Spinothalamic Tract

Dorsal spinocerebellar tract

Ventral spinocerebellar tract

o Facilitates extensors

o Inhibits flexors

• Maintains posture

Tectospinal Tract

• Coordinates: Head, Neck. Eyes, Upper limbs

Ascending Tracts

Dorsal column tracts

이

이

이

Fasciculus Gracilis: Medial part of the dorsal column

Fasciculus Cuneatus: Lateral part of the dorsal column

Functions

→ Fine touch

→ Vibration

→ Stereognosis

→ Conscious proprioception

Spinothalamic Tracts

• Lateral Spinothalamic Tract

이

→ Location: Lateral column

→ Function: Pain, Temperature

Anterior Spinothalamic Tract

→ Location: Anterior column

→ Function: Crude touch, Pressure

Spinocerebellar Tracts
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Ο Dorsal spinocerebellar tract

0 Ventral spinocerebellar tract

•Function: Unconscious proprioception

Pain, temperature

Crude touch, pressure

Neuroanatomy

FGFC
Substantia

Gelatinosa Lat. S.T.T

Ant. S.T.T

Spinothalamic & Dorsal Column Pathways

Entry Of Sensory Fibers

All sensory modalities enter the spinal cord through the dorsal root ganglion
• Pain

• Temperature

o Crude touch

oPressure

Sensory fibers enter via the dorsal root

Motor fibers exit via the ventral root

Spinothalamic Tract Pathway
First-Order Neuron:

• Cell body located in dorsal root ganglion

• Central process enters spinal cord

Nucleus Involved:

• Fibers terminate in the substantia gelatinosa

→Located in the spinal cord

Second-Order Neuron:

• Originates from substantia gelatinosa

• Crosses to the opposite side in the spinal cord at the same spinal segment
Formation of Tracts

• Aftercrossing:

o

→ Fibers entering lateral column form lateral spinothalamic tract

→ Fibers entering anterior column form anterior spinothalamic tract

Functions

→ Lateral spinothalamic tract: Pain, Temperature

→ Anterior spinothalamic tract: Crude touch, Pressure

Lemniscal Continuation

• In the brainstem (medulla, pons, midbrain):

→ Lateral spinothalamic tract →forms spinal lemniscus

→ Anterior spinothalamic tract→ joins medial lemniscus

DORSAL COLUMN PATHWAY

Entry of Fibers

•Sensory fibers enter through the dorsal root ganglion
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Neuroanatomy

o Enter the dorsal column of the spinal cord

Ο Fasciculus Gracilis

→ Carries fibers from the lower limb

→Located medially in the dorsal column

• Fasciculus Cuneatus

→ Carries fibers from the upper limb

→Located laterally in the dorsal column

Features of Dorsal Column Tracts

• Do not cross the spinal cord

•Do not terminate inthe spinal cord

Ascend ipsilaterally

Termination

o Fibers terminate in the medulla oblongata:

Fasciculus gracilis→gracile nucleus

Fasciculus cuneatus → cuneate nucleus

Lemniscal Formation

•From the gracile and cuneate nuclei → Forms the medial lemniscus

Brown Sequard Syndrome

Hemisection of the spinal cord

Involves damage to one half of the spinal cord

Leads to asymmetrical sensory and motor deficits

Effect on Spinothalamic Tracts:

•Pain, Temperature, Crude touch, Pressure

• Side of Loss:

→ Contralateral loss because the spinothalamic

tracts cross in the spinal cord

Effect on Dorsal Column Tracts:

• Fine touch, Vibration, Stereognosis, Conscious

proprioception

이 Side of Loss:

→ Ipsilateral to the lesion because the dorsal

column tracts do not cross in the spinal cord

CEREBELLAR CORTEX

The outer gray matter of the cerebellum

is called the cerebellar cortex

Layers of Cerebellar Cortex

• Molecular layer - Outer

• Purkinje layer - Middle

• Granular layer - Innermost

Cells of Cerebellar Cortex

• Molecular Layer: Stellate cells, Basket cells

• Purkinje Layer: Purkinje cells

Site of hemisection

(LMN lesion)

Below the lesion

loss of vibration and

position sense, UMN lesion

Loss of pain and
temperature
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Neuroanatomy

→Largest cells in cerebellar cortex

→ Flask-shaped

• Granular Layer: Granular cells, Golgi cells

Nature of Cerebellar Cortex Cells

• Inhibitory Cells

Ο

→ Stellate cells, Basket cells, Purkinje cells, Golgi cells

Excitatory Cells: Granular cells

Cerebellar Afferents

Types of Afferent Fibers

• Climbing fibers:

→ Ascend to the molecular layer

→ Directly climb over Purkinje cell  dendrites

→ Tracts Included: Olivocerebellar tract

and Para-olivocerebellar tract

•Mossy fibers:

→End in the granular layer

Synapse with granular cells

Parallel fibres

Basket cell
Molecular layer

Stellate cell

Purkinje layer
Purkinje cell

Climbing fibres

Granular layer

Granule cell

Golgi cell

Mossy fibres

→ Tracts Included: Rest all tracts except climbing fibres

→ Granular cells are excitatory: they transmit information to the molecular layer

Cerebellar Efferents

From Cerebellar Cortex: Purkinje cells

• Purkinje cells inhibit the deep nuclei of the cerebellum via GABA
Ο This inhibition fine-tunes cerebellar output, regulating timing, force, and coordination of movements

From Cerebellum: Deep nuclei

Cerebellar Peduncle

Superior cerebellar peduncle: Midbrain to cerebellum

Middle cerebellar peduncle: Pons to cerebellum

Inferior cerebellar peduncle: Medulla to cerebellum

Q. Fibers from the marked structure terminate at which of the following?

a. Fastigial nucleus
?

Corticopontine

fibers

To thalamus and red nucleus

Superior cerebellar
b. Inferior olivary nucleus

c. Red nucleus

d. Subthalamus

Ans - c. Red nucleus

• The marked structure is the

superior cerebellar peduncle

22
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Deep Nuclei of Cerebellum

Neuroanatomy

Fastigial Medial Most

Mnemonic: Doctors Eat Good Food

(Lateral to medial)

nucleus

Globose

o Dentate nucleus nucleus

Interpositus

→Largest, Crumpled paper bag-shaped
Emboliform

Nuclei
nucleus

• Interpositus nuclei:

→ Emboliform nucleus
Dentate

Largest
nucleus

→ Globose nucleus
Lateral most

• Fastigial nucleus Crumpled Paper

Bag Shaped

Important Information

Crumpled paper bag-shape:

• Dentate nucleus

O Inferior olivary nucleus in the medulla

BLOOD SUPPLY OF BRAIN

Circle of Willis

The brain has two main arterial systems:

• Anterior circulation: Formed by the internal carotid arteries

• Posterior circulation: Formed by vertebral arteries

These two systems join to form the Circle of Willis.

Posterior Circulation

Two vertebral arteries.

• Enter the skull through the foramen magnum.

o Both vertebral arteries unite to form the basilar artery.

Basilar artery:

o Lies on the pons

• Terminates by dividing into right and left posterior cerebral arteries (PCА).

Anterior Circulation

Each internal carotid artery (ICA) gives:

이 Anterior cerebral artery (ACA)

• Middle cerebral artery (MCA)

• Posterior communicating artery (PСOM)

Anterior communicating artery connects

• Anterior cerebral arteries on either side

oBranch of the Anterior Cerebral Artery

Posterior communicating artery connects:

• Internal carotid artery to the posterior cerebral artery on either side

Formation of Circle of Willis

Arteries forming the circle:

• Anterior communicating artery

23

Page 25

02:49:14

ACA ACA

A.Com

MCA MCA

P.Com P.Com
POA

PCA

BA

V.A



• Right & left anterior cerebral arteries

• Right & left internal carotid arteries

ο Right & left posterior communicating arteries

Neuroanatomy

• Right & left posterior cerebral arteries

Middle cerebral  artery does not form the circle of willis

Parent Artery

Internal Carotid Artery

Branches

Anterior cerebral artery (ACA)

Middle cerebral artery (MCA)

Vertebral Artery

Basilar Artery

Posterior communicating artery

Ophthalmic artery → 1st branch

Anterior choroidal artery

Anterior spinal artery - 1

Posterior spinal artery -2

Medullary branches

Posterior inferior cerebellar artery (PICA)

Meningeal branches

Anterior inferior cerebellar artery (AICA)

(Labyrinthine artery is a branch of AICA)

Superior cerebellar artery

Pontine branches

Posterior cerebral artery

Lateral Brain

Yourwish

Medial Brain INICET 2025

Anterior Cereberal Artery

Chief artery of cerebrum:

이 Anterior cerebral  artery → Medial surface

• Middle cerebral artery → Superolateral surface

o Posterior cerebral artery→  Inferior surface

Clinical Correlation

Anterior communicating artery aneurysm compresses

the optic chiasma

Posterior communicating artery compresses the

oculomotor nerve

Rupture of Saccular aneurysm leads to subarachnoid

haemorrhage
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2. HEAD AND NECK

CRANIAL FORAMEN

Three foramina in sequence:

•R-Foramen Rotundum

• O-Foramen Ovale

• S-Foramen Spinosum

Superior orbital fissure (sof)

Located between:

Head and Neck

o Lesser wing of the sphenoid
o Greater wing of the sphenoid

Structures passing through sof

Cranial nerves CNIV- Trochlear nerve → Superior oblique

CN VI- Abducens nerve → Lateral rectus

CNIII-Oculomotor nerve→ Other extraocular muscles

Branches of CN V1 (Ophthalmic nerve)

• Frontal nerve

Nasociliary nerveΟ

Ο Lacrimal nerve

Veins Superior ophthalmic vein

Inferior ophthalmic vein

Foramen rotundum

Structure passing → CN V2 (Maxillary nerve)

Foramen ovale

Structures passing (MALE)

•M-Mandibular nerve (CN V3)

• A-Accessory meningeal  artery

o L-Lesser petrosal nerve

• E-Emissary vein

Foramen spinosum

Structures passing:

• Nervus spinosus

• Middle meningeal artery
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Head and Neck

Rupture of the middle meningeal artery → Epidural (Extradural) hemorrhage

• Biconvex (lens-shaped) hematoma

• Lucid interval

Internal acoustic meatus

Structures passing:

O CNVII - Facial nerve

CNVIII - Vestibulocochlear nerve

• Labyrinthine vessels

Jugular foramen

Structures Passing:

• Inferior petrosal sinus

•Glossopharyngeal nerve (CNIX)

• Vagus nerve (CNX)

• Accessory nerve (CN XI)

•Sigmoid sinus

Internal Jugular Vein:

• Sigmoid and Inferior petrosal sinus exit through the jugular foramen

• Both unite after crossing the foramen and form the Internal Jugular Vein

Sheath Arrangement:

CNIX→ Separate sheath

CNX+CN XI → Common sheath

→ Vago-Accessory Complex (VAC)

Foramen lacerum

Located behind ROSS

Space between:

o Sphenoid bone

Ο Apex of the petrous part of the temporal bone

• Basilar part of the occipital bone

Annulus of zinn

Common Tendinous Ring

Structures passing outside the ring:

•L-Lacrimal nerve

Ο F-Frontal nerve

oT-Trochlear nerve

0 Superior ophthalmic vein above

• Inferior ophthalmic vein below

Yourwish
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Head and Neck

Lacrimal nerve (CN V)

Frontal nerve (CN V)

Superior division of the

oculomotor nerve (CN III)

Inferior division of the

oculomotor nerve (CN III)

Abducens nerve (CN VI)

Pterygopalatine ganglion

Infraorbital nerve (CN V)

Superior orbital fissure

Superior ophthalmic vein

Trochlear nerve (CN IV)

Optic foramen

Optic nerve (CN II)

Ophthalmic artery

Annulus of Zinn

Nasociliary nerve (CN V)

Inferior ophthalmic vein

Infraorbital artery and vein

Zygomatic nerve (CN V)

Nerves passing through cranial foramen

iv

VII. VIIIX XKXI

XII

00:11:59

Structure

Cribriform Plate

Optic Canal

Superior Orbital
Fissure

Trigeminal Nerve

Cranial Nerve

CN I (Olfactory nerve)

CN II (Optic nerve)

CN III (Oculomotor)

CN IV (Trochlear)

CN VI (Abducens)

Clinical Correlation

SARS-COV-2 spreads from the nasal cavity to

the cranial cavity via the cribriform plate.

Located medial to the anterior clinoid process.

CN IV→ Only CN with a dorsal origin

CN VI → Ascends upward

CN V Largest and thickest

Internal Acoustic

Meatus

CN VII (Facial)

CN VIII (Vestibulocochlear)

Jugular Foramen CN IX (Glossopharyngeal)
CN X (Vagus)
CN XI (Accessory)

Hypoglossal Canal CN XII (Hypoglossal nerve)
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Head and Neck

SPHENOID BONE

The sphenoid bone is divided into four parts

이

이

Body

Lesser wing

• Greater wing

• Pterygoid plates

→ Medial pterygoid plate

→ Lateral pterygoid plate

Superior Orbital Fissure

Foramen Rotundum

Pterygoid Canal

Located between the lesser wing and the greater wing

Transmits→ CN V2 (Maxillary nerve)

Transmits - Nerve to the pterygoid canal
OAKA: Vidian nerve

• Formed by two nerves

→ Greater petrosal nerve

→ Deep petrosal nerve

Vidian neurectomy is done in vasomotor rhinitis

PTERION

Frontal Bone Parietal Bone

Greater Wing Squamous part

Temporal bone

of Sphenoid Bone of

Pterion→H-shaped suture

Formed by four bones

• Frontal bone

• Parietal bone

•Squamous part of the temporal bone

이 Greater wing of the sphenoid

Fetal Correlation

• Corresponds to the anterolateral fontanelle of fetal skull

Relations of Pterion

이 Anterior/Frontal division of Middle meningeal vessels

Ο Middle cerebral vessels

• Sylvian fissure/lateral sulcus

• Lesser wing of the sphenoid
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Head and Neck

If trauma occurs at the pterion

• Middle meningeal  artery may rupture

o Leads to Epidural hemorrhage (Extradural hemorrhage)

→ Biconvex/"Idli-shaped" hemorrhage on imaging
→ Lucid interval pattern

MUSCLES OF MASTICATION

Masseter Attached to the angle of ramus of the mandible on outer surface

Temporalis Fan-shaped muscle

Attached to the temporalis fossa

Posterior horizontal fibers - Retraction of mandible

Vertical fibers - Elevation of mandible

Lateral pterygoid Attached to the capsule of the temporomandibular joint

Depression of the mandible/ opening the jaw
Lockjaw while yawning

Medial pterygoid Attached to inner surface of ramus of the mandible

M/cin Trismus (lockjaw)

00:22:54

Buccinator → Accessory muscle of mastication

이

Nerve supply: Mandibular nerve (V3)

Trunk of V3→ Medial pterygoid
• Anterior division of V3→Masseter, Temporalis, Lateral pterygoid
Elevation of the mandible:

• Masseter

• Temporalis

• Medial pterygoid

Q. A student had his jaw locked while yawning. Which of the following muscles attached to the articular disc of

TMJ is under spasmodic contraction?

A. Lateral pterygoid

B. Temporalis

C. Medial pterygoid
D. Masseter

Answer- A. Lateral pterygoid
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MUSCLES OF TONGUE

Head and Neck

The muscles of the tongue are divided into

Palatoglossus

Not True muscle of tongue

Styloglossus

Hyoglossus

Genioglossus

Largest muscle of tongue

Safety muscle of tongue

• Intrinsic

• Extrinsic

Extrinsic muscles

Genioglossus

• From the genial tubercle of the mandible to the tongue
Ο Largest muscle of the tongue

Safety muscle of the tongue

• Prevents the tongue from falling back and obstructing the airway

Styloglossus - From the styloid process to the tongue

Palatoglossus- From the palate to the tongue

oNot the true muscle of the tongue

Hyoglossus- From the hyoid bone to the tongue

Motor supply

Motor supply to tongue, except Palatoglossus →  Hypoglossal nerve

Palatoglossus is supplied by Vago-accessory complex

If one hypoglossal nerve is injured
이 Tongue deviates to the paralyzed side

→ To the side of hypoglossal nerve injury (ipsilateral)

Sensory supply

Sensory supply is divided into:

• General sensation

0 Special sensation (taste)

Tongue divided into

• Anterior 2/3

→ Taste- chorda tympani branch of the facial nerve (7th nerve)

→ General sensation- Lingual nerve (branch of V3 of the trigeminal nerve)
• Posterior 1/3

O

→ General sensation →Glossopharyngeal nerve (9th nerve)

→ Taste→ Glossopharyngeal nerve (9th nerve)

Posterior-most part

→ General sensation → Vagus nerve (10th nerve)

→ Taste → Vagus nerve (10th nerve)

Yourwish
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Head and Neck

Yourwish

Tongue papillae

이 Circumvallate papillae are located at the junction of anterior 2/3 and posterior 1/3

Taste from circumvallate papillae → Glossopharyngeal nerve (9th nerve)

Q. Identify the papillae from the given histological section?

a. Fungiform

b. Circumvallate

c. Filiform

d. Foliate

Ans. b) Circumvallate

Filiform Lingual Papillae Fungiform

Circumvallate Taste buds

Keratinized
"Stratified
Squamous

Epithelium

Lamina propria

Stratified
Squamous
Epithelium

-Cleft

Skeletal muscle

Vasculature
in lamina propria

Papillae Tyре Important Points

Fungiform

Circumvallate

Filiform

Foliate

Mushroom-shaped; contains taste buds

Large, circular papillae with a circular groove (trench)

Slender, thread-like papillae; no taste buds

Keratinized stratified squamous epithelium

Vertical folds or ridges; well-developed in early childhood

-Furrow

-Taste bud

Rule of 17

Contralateral deviation (X+VII) Ipsilateral deviation (XII + V)

Deviation of the uvula - X nerve Deviation of the tongue - XII nerve
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Head and Neck

Yourwish

Deviation of the angle of mouth - VII nerve Deviation of the jaw - V nerve

MANDIBULAR NERVE 00:44:48

Trunk of
mandubular nerve

Foramen ovale

Auriculotemporal N

Posterior division

Inferior alveolar N

Nerve to mylohyoid

Lingual N

NEET PG 2020, 2021, 2024, 2025

FMGE 2020, 2022, 2023, 2024, 2025

INICET 2019, 2022, 2025

Anterior division

Massetric branch

Temporal branch

Nerve to lateral

pterygoid

Buccal branch

Trunk of the mandibular nerve

Passes through otic ganglion

Supplies

• Medial pterygoid
• Tensor tympani

• Tensor veli palatini

Anterior division of the mandibular nerve

Masseter

Temporalis

Lateral pterygoid

Posterior division of the mandibular nerve

Posterior division gives 3 branches:

AAuriculotemporal nerve

•L→Lingual nerve

o IInferior alveolar nerve

Auriculotemporal nerve

Supplies:

• Skin over upper 2/3 of auricle
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Head and Neck

• Skin over temporal region

• Temporomandibular joint

•Parotid gland

Frey's syndrome

Lingual nerve

Injury to the Auriculotemporal Nerve

Regeneration of Nerve Fibers

Joins the Great Auricular Nerve

Leads to Gustatory Sweating
↓

Redness and Sweating over the Angle of the Mandible while eating

Passes through the submandibular ganglion

Carries general sensation from the anterior 2/3 of the tongue

Submandibular duct winds around the lingual nerve

• Submandibular gland resection→  Lingual nerve injury (M/c)

Inferior alveolar nerve

Enters mandible through mandibular foramen

• Supplies the lower jaw region

FACIAL NERVE

Lacrimatory N

Sup.Salivatory N

Mortor N-

N tractus solitarius

Spinal N of V nerve

External ear

FACIAL NERVE

-Geniculate ganglion

Great petrosal nerve

Lacrimal gland

Pterygopalatine ganglion

-Chorda tympani nerve

Lingual N

Anterior 2/3rd of tongue

Stylomastoid foramen-

Posterior auricular

Submandibular
ganglion

Stylohoid M.
and Post. Belly

of digastric M

Submandibular and

sublingual glands

Muscles

Terminal branches

1. Temporal (T)
MM of facial 2. Zygomatic (Z)

expression

Cm
3. Buccal (B)

4. Marginal mandibular (MM)
5. Cervical(C)

Parotid gland
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Head and Neck

Branches

Greater petrosal nerve

Ends in the pterygopalatine ganglion

• Postganglionic fibers supply the lacrimal gland

• Lacrimal gland parasympathetic supply →7th nerve

Chorda tympani

Taste from the anterior 2/3 of the tongue

• Supplies the submandibular gland and the sublingual gland

The 7th nerve supplies the glands of the head & neck

• Exception→Parotid gland, which is supplied by IX th nerve

이 Facial nerve passes through the parotid gland

→ Divides into 5 terminal branches and supplies the muscles of facial expression

Umn v/s Imn lesions of the facial nerve

Nucleus of facial nerve

(cranial nerve VII)

Lesion in facial nerve

A. Facial nerve lesion (Bell's palsy) B. Supranuclear lesion

Supranuclear lesion

Facial nerve

In L.M.N. facial paralysis there are, in
addition:

6. Inability to raise the eyebrows with

absence of wrinkles of the forehead.

7. Inability to close the eye, when the pt.

attempts to close his eye the eyeball
rolls upwards (Bell's phenomenon).

All above 7 criteria are present in Bell's

Palsy

In U.M.N. facial paralysis there is, on the affected

side:
1. Obliteration of the naso-labial fold.

2. Dropping of the angle of the

mouth with dribbling of saliva.

3. Accumulation of food behind the cheek.

4. Inability to blow the cheek.

5. Inability to show the teeth properly.

Supranuclear lesion

UMN lesion

UMN lesion features

이 Lower half of the face is paralyzed
Contralateral side

Angle of mouth drooping

→ Dribbling of saliva

→ Food accumulation in the cheek

LMN lesion

Lesion of the facial nerve after the nucleus

LMN lesion features

The entire half of the face is paralyzed

Ipsilateral  side

→ Drooping of the mouth

→ Dribbling of saliva

→ Food accumulation in the cheek

→ Cannot raise eyebrow
→ No forehead wrinkles
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DURAL VENOUS SINUSES

Total 23 sinus

• 8 paired

• 7 unpaired

Formed between

• Endosteal layer of dura mater

• Meningeal layer of dura mater

Exceptions (present only in meningeal layer):
이 Inferior sagittal sinus

o Straight sinus

Head and Neck

Superior sagittal sinus In midline

Drains into the confluence of sinuses

Inferior sagittal sinus Below the superior sagittal sinus

Present only in the meningeal layer

Joins the straight sinus

Straight sinus Drains into confluence

Present only in meningeal layer

The great cerebral vein (vein of Galen) continues as the straight sinus

Occipital sinus Drains into the confluence of sinuses

Drainage pathway

Confluence of sinuses

Transverse sinus

Sigmoid sinus

T

Inferior petrosal sinus

↓

Internal jugular vein

The internal jugular vein is formed by the sigmoid sinus and the inferior petrosal sinus
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Head and Neck
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Cavernous sinus

Cavernous sinus

• Paired sinus

• Located on either side of the body of sphenoid bone

Structures in the lateral wall

O CNIII (oculomotor)

• CNIV (trochlear)

CNV1 (ophthalmic)

Structures inside the cavernous sinus

이 Internal carotid artery

CNVI (abducens)

Maxillary nerve (CN V2) does not pass through lateral wall of cavernous sinus

DEEP CERVICAL FASCIA (POLICE FASCIA)

Layers in neck

o Skin

• Superficial fascia

• Deep cervical fascia

Deep cervical fascia modifications

Investing layer

• Pretracheal fascia

O Prevertebral fascia

o Carotid sheath

Prevertebral Surrounds cervical vertebrae and associated muscles

01:08:22

fascia

Pretracheal

fascia

Investing
layer

Axillary sheath is the extension of the prevertebral fascia

Brachial plexus carries the prevertebral fascia into the axilla and forms the axillary sheath

Located in front of the trachea

Content- Thyroid gland

Forms false capsule of the thyroid gland

True capsule is formed by gland parenchyma

Most superficial layer of deep cervical fascia

Encloses entire neck → Splits to enclose structures (Rule of two)
Two muscles

이 Sternocleidomastoid

• Trapezius

Two glands

이 Parotid

•Submandibular

Two spaces

이

이

Suprasternal space

Supraclavicular space

Two ligaments

Ο Stylomandibular

• Sphenomandibular

Two pulleys
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O Digastric

ο Omohyoid

Head and Neck

Mumps is painful because of the unyielding investing layer around the parotid gland

Common carotid artery

Carotid

sheath

True contents

이

이

ο Internal jugular vein

Ο Vagus nerve

Internal carotid artery

False contents

이 CNIX

Ο CN XI

Berry's ligament

。 CNXII

• Modification of pretracheal fascia
Ο Connects the thyroid gland to the cricoid cartilage

이 Thyroid swelling moves with deglutition due to Berry's ligament

Sagittal section deep cervical fascia

Three fascia

• Buccopharyngeal fascia

o Alar fascia

• Prevertebral fascia

Spaces

Retropharyngeal space

→ Between buccopharyngeal fascia and alar fascia

→ Closed space

• Danger space

→Between the alar fascia and the prevertebral fascia

→ Extends into the mediastinum

→ Infection spreads to the mediastinum

→ Compression of trachea → dyspnea

→ Compression of the esophagus → dysphagia

GREAT AURICULAR NERVE

Posterior triangle boundaries

• Sternocleidomastoid

• Trapezius

• Clavicle

Roof of posterior triangle contains 4 cutaneous nerves

• Lesser occipital nerve

• Great auricular nerve

• Transverse cervical nerve

이 Supraclavicular nerve

All four nerves emerge from the nerve point →→Erb's point
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The external jugular vein is also present in roof

The great auricular nerve runs along with the external jugular vein and supplies
o Skin over the angle of mandible

• Lobule (lower 1/3) of the auricle

→ Upper 2/3 of auricle→ Auriculotemporal nerve

Clinical correlations:

• Post-parotidectomy loss of sensation in shaving area→Great auricular nerve injury
• Frey'ssyndrome

HYOGLOSSUS MUSCLE

Superficial relations of the hyoglossus muscle

Hyoglossus muscle → From the hyoid bone to the tongue

Structures superficial to the hyoglossus

• Lingual nerve

→ Pass through Submandibular ganglion
o Styloglossus muscle

•Hypoglossal nerve (12th nerve)

• Deep part of the submandibular gland

Submandibular gland

Submandibular gland is divided into

• Superficial part

• Deep part

Division occurs around the mylohyoid muscle

01:23:44

Q. A patient presented with jaw swelling and weight loss. Suspecting a malignancy, the submandibular gland was

resected. Which is the most likely nerve to be damaged during submandibular gland resection?

A. Nerve to mylohyoid

B. Inferior alveolar nerve

C. Lingual nerve

D. Hypoglossal nerve

Answer. C.Lingual nerve

Deep relations of the hyoglossus muscle

Stylohyoid muscle

Cranial nerve IX

SCALENUS ANTERIOR MUSCLE

Relations of the scalenus anterior muscle

Posterior Relations

• Subclavian artery: divided into 3 parts by the scalenus anterior

→1st part→ Medial to muscle

→ 2nd part → Behind muscle

→ 3rd part → Lateral to muscle

29:56
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• Brachial plexus is present between the scalenus anterior and the scalenus medius

Anterior Relations

•Subclavian vein

이 Thyrocervical trunk branches (Mnemonic: SIT)

→→ Suprascapular artery

→ Inferior thyroid artery

→ Transverse cervical artery

Carotid sheath contents

• Common carotid artery

이 Internal jugular vein

Ο Vagus nerve

Sympathetic trunk (posterior to carotid sheath)

Recurrent laryngeal nerve

• Present in the tracheoesophageal groove

• On the right side loops around the right subclavian artery

Phrenic nerve

o Origin→C3, C4, C5

01:36:25

NEET PG 2021, 2022

FMGE 2020, 2021, 2022, 2024

INICET 2023, 2024

o Descends on the anterior surface of the scalenus anterior and then supplies the diaphragm

SUBCLAVIAN ARTERY

Divided into 3 parts by the scalenus anterior muscle

Branches of 1st Part

• Vertebral artery

• Internal thoracic artery

0 Thyrocervical Trunk - Branches:

Suprascapular artery

→ Inferior thyroid artery

→ Transverse cervical artery

Branches of the 2nd Part

• Costocervical trunk

Branches of the 3rd Part

• Dorsal scapular artery

Q. Inferior thyroid artery supplies which of the following structures?

A. Thyroid

B. Parathyroid

C. Oesophagus

D. Thymus

E. All of the above

Answer. E. All  of the above
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CRANIAL NERVE NUCLEI AND COLUMNS

Motor columns

General visceral efferent

Special visceral efferent

General Somatic Efferent

Head and Neck

Sensory columns

General visceral afferent

-Special visceral afferent

General somatic afferent

Special somatic afferent

Sulcus
Mimitans

Brainstem SE SVE GVE SVA GSA

Mesencephalic

Midbrain
3
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Each cranial nerve has its own nuclei

Nuclei with similar functions are arranged in one column

Cranial nerve nuclei are located in:

• Midbrain

o Pons

• Medulla

CN I and CN II →No cranial nerve nuclei

CN III to CN XII → Nuclei located in brainstem

Motor columns

Special visceral efferent (sve)

Supplies muscles derived from pharyngeal arches

Nerve supply of Pharyngeal arch →5,7,9,10

Arch1 Muscles of mastication V3

Arch 2→ Muscles of facial expression → VII

Arch 3→ Muscles of palate, larynx, pharynx → IX

Arch4&6→ Muscles of palate, larynx, pharynx →x
Location of Nuclei

• Motor nucleus of V→ pons

ο Facial nucleus → pons

• Nucleus ambiguus (IX, X, XI)→ medulla

General somatic efferent (gse)

Supplies muscles derived from somites

• Extraocular muscles →CNIII, IV, VI
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Head and Neck

• Tongue muscles → CN XII

Location of Nuclei

• Oculomotor nucleus (III) → Midbrain

• Trochlear nucleus (IV)→ Midbrain

• Abducens nucleus (VI)→Pons

•Hypoglossal nucleus (XII)→ Medulla

General visceral efferent (gve)

GVE column→ Cranial nerves 3,7,9,10 → Parasympathetic column

• Supplies glands and smooth muscles

Salivatory nucleus →Pons

• Superior salivatory nucleus (CN VII)

→ Submandibular gland

→ Sublingual gland

→ Lacrimal gland (lacrimatory nucleus is part of the superior salivatory nucleus)

Inferior salivatory nucleus (CNIX)O

→ Parotid gland

Smooth Muscle Nuclei

• Edinger-Westphal nucleus (CN III) → Midbrain

→ Ciliary muscle

→ Sphincter pupillae

• Dorsal nucleus of vagus (CNX) → Medulla oblongata

→ Smooth muscle of the respiratory tract

→ Smooth muscle of the GIT

PARASYМРАТНЕTIC GANGLION

Parasympathetic Ganglions

Ew nucleus Ciliary Ganglion
III nerve

Sphincter pupillae & Ciliaris muscles

Pterygopalatine Ganglion
GPN

Sup. Sal. Nu Lacrimal gland
VII nerve

Chorda tympani nv

Submandibular Ganglion

Submandibular & sublingual gland

Inf. Sal. Nu Otic Ganglion
IX nerve

Parotid gland

Dorsal nu of X

X nerve

Sm & glands of thorax and abdomen

Sensory columns

Special visceral afferent and general visceral afferent

Nucleus of tractus solitarius→ carries:

•Special sensation (taste)

• General visceral sensation from the tongue
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General somatic afferent

Supplies body wall sensation of head & neck

Sensory nucleus of the trigeminal (large nucleus)
• Extends from

→ Midbrain

→Pons

→ Medulla

→ Up to the C2 spinal segment

Three Parts

• Mesencephalic nucleus → Midbrain

•Chief (Principal) sensory nucleus→Pons

oSpinal nucleus → Medulla

Functional Division

•Pain & temperature → Spinal nucleus

• Touch & pressure→  Chief sensory nucleus

• Proprioception→ Mesencephalic nucleus (Center of Jaw reflex)

Special somatic afferent

Special sensation from the internal ear

Carried by CN VIII

Vestibular nuclei and Cochlear nuclei are present in the ponto-medullary junction

EXTERNAL CAROTID ARTERY

Ventral Branches Superior thyroid artery

Lingual artery

Medial Branch

Dorsal Branches

Terminal branches

VERTEBRAL ARTERY

Origin

Facial artery

Ascending pharyngeal artery

• First and Smallest branch

Occipital artery

Posterior auricular artery

Maxillary artery → Largest Branch

Superficial temporal artery

o First part of the subclavian artery (VITbranches)

Course

• Enters foramen transversarium at C6

•Ascends through C6-C1

• Enters the skull via the foramen magnum

Parts

1st part→ Origin to С6

Yourwish
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이 2nd part→ Within foramen transversarium (C6-C1)

3rd part→ From C1 to foramen magnum

•4th part→ Intracranial part

At C1:

• Arrowat foramen transversarium → 2nd part

• Arrowon posterior arch of C1 → 3rd part

• Groove on the posterior arch of C1→ Accommodates the 3rd part

THYROID GLAND

Extent

• Vertebral level → C5 to T1

이 Cartilage reference

→ From oblique line of the thyroid cartilage

→ To 5th or 6th tracheal ring

The thyroid gland lies beneath the oblique line of the

thyroid cartilage

02:05:18

Vertebral

level

C5 수

Oblique line of

thyroid cartilage
Thyroid

cartilage

-Thyroid gland

5th-6th tracheal

cartilage ring TracheaThe sternothyroid muscle is attached to the oblique T1

line

Q. Which of the following structures prevents the upward

extension of thyroid swelling through its attachment to the

thyroid cartilage?
A. Pretracheal fascia

B. Sternothyroid

C. Thyrohyoid membrane

D. Ligament of Berry

Answer. B. Sternothyroid

PHARYNX

Muscles

• 3 longitudinal muscles

Sternohyoid
muscle

(turned up)

Thyroid cartilage

Sternothyroid muscle
Cricoid cartilage

Thyroid gland-

(right lobe)
-Isthmus

-Inferior poles

Trachea

Esophagus

02:08:02

0 3 circular muscles (constrictors)

→ Superior constrictor

→ Middle constrictor

→ Inferior constrictor

→ Inferior constrictor is formed by:

1. Thyropharyngeus (thyroid cartilage → pharyngeal raphe)

2.Cricopharyngeus (cricoid cartilage→ pharyngeal raphe)
Killian's Dehiscenc:

•A weak triangular area between-

→ Thyropharyngeus

→ Cricopharyngeus

• Outpouching through this area → Zenker's diverticulum
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