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Obijectives: i
1. Understand the imaging planes of the brain.
2. Identify the anatomical structures of the cerebral
hemispheres on radiological images on different planes.
3. Identify the location of different cerebral functions
(motor/sensory/language) on radiological images on
different planes.
4. Select the best plane for a particular cerebral anatomical

structure. :
Red: important

Green: Doctor’s notes

Grey: Extra



Radiology of cerebral hemisphere:

Morphology
- = ™~

Using: MRI, CT scan, X ray.

Function

Using: Nuclear Imaging.

Comparison between imaging technique:

Computed Tomography
(CT)

Magnetic Resonance
Imaging (MRI)

Ionizing Radiation

No ionizing radiation

Quick (2-3min)

Lengthy (15-20min)

Low resolution™

High resolution

Single plane**

Multiple planes

*Resolution= cx\dl), the clarity of blagk, grey and*white structures.
**Multiple planes= sequences <laladyl JS (e
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CT scan:

For your information:

* This pictures only to
T1= true (gray is gray and white is white). S pictl y

o _ _ _ _ show what we mean by
T2= white is gray and gray is white, (CSF is white).

Itiple pl :
T2 Flare = the same as T2 but CSF is black. multipie planes



Different body planes:

Coronal

_< Horizontal
N il \_,/
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/| N Sagittal

Central
lobule

Lateral fissure

Temporal lobe

Brain stem
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Functions of the brain parts: the more
medial into the hemisphere the more it is
for the lower limbs (the most medial is
the for the legs and the most lateral is for
the face).
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Starting from this page, every structure that the doctor mention is
highlighted in green, otherwise any other structures are unimportant
details.

Brain
Axial T2 Superior sagittal sinus

Superior frontal gyrus
Superior frontal sulcus
Middle frontal gyrus
Inferior frontal gyrus
Precentral sulcus
Precentral gyrus
Central sulcus
Postcentral gyrus
Postcentral sulcus
Intraparietal sulcus
Interhemispheric fissure

Superior sagittal sinus

Brain
AXia| T2 Superior sagittal sinus

Superior frontal gyrus
Middle frontal gyrus
Inferior frontal gyrus
Septum pellucidum
Precentral gyrus
Central sulcus
Postcentral gyrus
Lateral sulcus
Choroid plexus
Inferior sagittal sinus
Parietooccipital sulcus

Superior sagittal sinus
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* Between the two lateral ventricles (covers theemedial surface of each lateral ventricle).
** Generates CSF.

** Important sinuses are: 1-superior sagittal sinus. 2- Inferior sagittal sinus. 3-
Transverse sinus. And all of them drain into the internal jugular vein.



right lateral ventricle Left lateral ventricle ( frontal
frontal horn Brain horn )

Axial T2 Superior sagittal sinus
Superior frontal gyrus

Middle frontal gyrus

Inferior frontal gyrus
Insula

Lateral sulcus

Foramen of Monro
Superior temporal gyrus
Middle temporal gyrus
Choroid plexus

Straight sinus

Superior sagittal sinus

Brain

. Superior sagittal sinus
Axial T2 i
Superior frontal gyrus

Middle frontal gyrus
Inferior frontal gyrus
Lateral sulcus

Insula

Third ventricle

Superior temporal gyrus
Middle temporal gyrus
Inferior temporal gyrus

Occipital horn of
lateral ventricle

Straight sinus
Calcarine sulcus

Superior sagittal sinus

*opening (canal) between lateral and 3rd ventricles

ale alus 4lS o ) puall o i s

The right side on the picture is actually the left side of the patient
and vice versa.




Brain

Axial T2

* The midbrain is at the level of circle of wills.

Superior frontal gyrus
Middle frontal gyrus
Inferior frontal gyrus
Lateral sulcus

Superior temporal gyrus
Middle temporal gyrus
Midbrain

Inferior temporal gyrus
Vermis

Straight sinus

Superior sagittal sinus

Gyrus rectus

Olfactory sulcus

Orbital gyrus

Inferior frontal gyrus
Superior temporal gyrus

Middle temporal gyrus
Uncus
Parahippocampal gyrus

Inferior temporal gyrus
Midbrain

Vermis

Straight sinus

Superior sagittal sinus




Extreme capsule

Column of fornix

Claustrum
External Ca - External capsule

Third ventricle
Thalamus
Retropulvinar cistern
Posterior commissure
Quadrigeminal cistern

Nucleus /{

/‘/r\\/)
7 BY
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Globus )
Pallidus L

( ) \Hypothalamus ~_/
Substanti
\b >/ N \/ @
L J/
SN \

Basal ganglia contains: Lentiform
nucleus & Caudate nucleus.

External capsule is found between the

Lentiform nucleus: contains Putamen & insula and the putamen, the

Globus pallidus. lies between the caudate and
Caudate neuclues: make up the dorsal the thalami and the putamen.
straitum.

Beside the insula we see the lateral
We can see also the and external fissure which contains the MCA.
capsules, (Internal capsule have an
anterior limb and a posterior limb/J.
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Brain
Sagittal T1

Superior sagittal sinus
Frontal lobe

Parietal lobe

Corpus callosum
Precuneus
Parieto-occipital fissure
Cuneus

Calcarine sulcus
Lingual gyrus

Straight sinus
Cerebellum

Brainstem

Straight gyrus

Spinal cord

Corpus callosum (body)

: (
Brain Corpus callosum (genu)

(

b

Corpus callosum (isthmus)

Saglttal T1 Septumn pellucidu

Fornix

Corpus callosum (rostrum)
Corpus callosum (splenium)
Thalamus

Anterior commissure

Third ventricle

Pineal gland

Posterior commissure
Quadrigeminal Cistern

Quadnqemlnal plate

Cerebral aqueduct
Lamina terminalis
debram

Interp eduncu!ar cistern
Superior medullary velum
Supraoptic recess
Tuber cinereum

Fourth ventricle
Infundibular recess
Optic chiasm

Pons

Suprasellar cistern
Infundibulum
Neurohypophysis
Adenohypophysis
Prepontine cistern
Medulla oblongata

* This picture and its structures are very important!!!!
**Very important for early identification of brain herniation, because in such situation

the tonsil will be shifted down which may block the CSF pathway.
*** These structures are very important.




Brain

Coronal T2

Superior sagittal sinus
Interhemispheric fissure
Superior frontal gyrus
Superior frontal sulcus
Middle frontal gyrus
Medial orbital gyrus
Olfactory sulcus

Gyrus rectus

Olfactory bulb

Brain

Coronal T2

Superior frontal gyrus
Superior frontal sulcus
Middle frontal gyrus
Inferior frontal sulcus
Inferior frontal gyrus
Cingulate gyrus

Lateral ventricle (frontal horn)
Corpus callosum (genu)
Superior temporal gyrus
Middle temporal gyrus
Anterior cerebral artery
Inferior temporal gyrus
Pre-chiasmatic optic nerve

The coronal view is Important for seizures and pituitary gland.
Focus on the sagittal and axial viewsmore than the coronal).
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Brain

Coronal T2

Coronal T2

Superior frontal gyrus
Middle frontal gyrus
Centrum semiovale
Caudate nucleus
Corona radiata

Inferior frontal gyrus
Putamen

Globus pallidus
Superior temporal gyrus
Internal capsule

Middle temporal gyrus
Inferior temporal gyrus
Hippocampus
Trigeminal nerve (V)
Superior cerebellar artery
Basilar artery

Vertebral artery

Superior frontal gyrus
Middle frontal gyrus
Centrum semiovale
Caudate nucleus
Corona radiata
Inferior frontal gyrus
Thalamus

Third ventricle
Superior temporal gyrus
Mid brain

Middle temporal gyrus
Lateral ventricle
(temporal horn)
Inferior temporal gyrus
Hippocampus
Trigeminal nerve (V)
CN VIl and VIII

Pons

Vertebral artery

agel 2
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Brain
Coronal T2

Brain
Coronal T2

Superior frontal gyrus
Middle frontal gyrus
Cingulate gyrus

Corpus callosum (body)
Fornix

Internal cerebral vein
Precentral gyrus
Thalamus

Superior temporal gyrus
Third ventricle

Middle temporal gyrus
Inferior temporal gyrus
Hippocampus

Mid brain

Middle cerebellar peduncle
Pons

Medulla oblongata
Spinal cord

Postcentral gyrus
Corpus callosum (body)
Fornix

Supramarginal gyrus
Internal cerebral vein
Superior temporal gyrus
Middle temporal gyrus
Superior colliculus
Inferior temporal gyrus
Inferior colliculus
Cerebellum

Fourth ventricle

Vermis
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Brain
Coronal T2

Supramarginal gyrus

Lateral ventricle (occipital horn)
Choroid plexus

Middle temporal gyrus

Inferior temporal gyrus
Fusiform gyrus

Lingual gyrus

Cerebellum

Vermis

Multiplane correlation:

Sylvian fissure*

*Important: the lateral (Sylvain) sulcus'separatesthe temporal and the frontal lobe and
contains medial cerebral artery MCA (important for infarctions).

When we have an acute infarction in the MCA territory we can see adaptive changes in the
insula and hyper-dense MCA.



Central (Rolandic) fissure *

* The parietal lobe and the frontal lgbe are separated by the central sulcus.

** separates the parietal lobe from the occipital lobe.
**The Cingulate sulcus is seen in the medial aspect of the hemisphere.
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SuFrG (superior frontal gyrus) PrCG (Precentral gyrus)

SuTG
(Superior

temporal
gyrus)

InTG
(Inferior

Important: focus on the main anatomical structures in the axial and sagittal images

(Also focus on the blood supply to the brain and fissures)




Lateral Brain Medial Brain

|_ Anterior Cerebral Artery
. Middle Cerebral Artery

. Posterior Cerebral Artery

© teachmeanatomy
Brain (Arterial territories)
Axial T2
Anterior cerebral artery

Middle cerebral artery

Posterior cerebral artery

Brain (Arterial territories)
Axial T2

Anterior cerebral artery

Anterior choroidal artery

Middle cerebral artery

Basilar perforating arteries

Superior cerebellar artery

Posterior cerebral artery

Very important to know the blood*supply to the brain
-Anterior medial side is supplied by ACA.

- lateral side is supplied by MCA.

- posterior side is supplied by PSA.

- basal ganglia is supplied by the anterior choroidal artery.



(A) Lateral
ventricle

Caudate

Thalamus

Internal
capsule MCA superior
division
Putamen
Globus
pallidus MCA inferior
division
Hippocampal
formation

Temporal lobe

© 2002 Sinawar Associates, inc.
be=dl INCAUITU U% y
Lesions in (this part very important!!) Team 436

ACA: causes contralateral paralysis of thelegs. MCA: causes aphasia, hemiplegia.
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PCA: affects the vision collectively. Anterior choroidal: impairment of the whole body.



Pathological radiographs of cerebral
hemispheres (beyond anatomy):

Abscess Infection

BUC Regents

WA a2 ™ DECyY 166X 19 0en

Malformation Metastasis Infarction
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Girls’ doctor didn’t even explain this slide. Anyway for our level and as the doctor said we are
supposed to know the radiology of the*anatomical structures not the pathological ones.



Quiz:

This MR image shows acute
infarction. What is the artery
involved?

1. Anterior cerebral

2. Anterior choroidal

3. Posterior cerebral
4. Middle cerebral

This MR image shows acute
infarction. What is the expected
neurological deficit?

1. Right leg weakness

2. Right arm weakness

3. Right body side weakness

4. Left leg weakness

Answers:
Q1) 2
Q2)3

)

N
O
60
@
A



Useful application to learn radiology:

@-Anatomy on you IPhone
for$999

W

4modulesforonly $399

oniPhone

4 modules for only $399

Useful e-Resourses:

* The whole brain atlas, Harvard University.
* Radiologic Anatomy, Wayne State University.

* E-anatomy, www.imaios.com
 Visible body, www.visiblebody.com

* Radiology assistant, www.radiologyassistant.nl
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You can skip this page since the doctarndidn’t say a thing about it.
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