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Intruduction

Inside of the body




Intruduction

= X_Ray And Radiograhy




Radiograhy




Intruduction
CT Scan, History

1972, Sir Geoffrey Hounsfield and Coworkers

Gradually Advancements in Availability, Speed,
Physiologic Assesments, Reconstruction, Safety




Intruduction
CT Scan In neurologic Fleld |.

First Screening tool for Diagnosis of Intracranial pathologies
After :

= Acute loss of consiuosness (seizure ,...)

= any acute neurologic deficite Specially in emergency
situations(weakness, ...)

= Severe and new onset headach
= Craniofacial Trauma

= Follow up Assesments

= Post operation Assesments

= Contraindacation of MRI



Intruduction
Technigue

= Source
= Detector
= Computer(to voxel)

= Tomography




Intruduction
Technigue
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Intruduction
Technigue, Hounsfield Unit
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Intruduction
Technigue, Hounsfield I.
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fication

< Brain Window - level 35, width 70

< Subdural Window - level 35, width 200

Bone Window - level 1000. width 1000 — l







Intruduction
Technique

= Patient Position
= Head position

= Interval

= Slice Thickness
* Orbitomeatal




Intruduction
CT Scan , Advantages I.

1.CT scanning is : and

2.Unlike conventional x-rays, CT scanning provides
very of many types of tissue as well as
the lungs, bones, and blood vessels

3.CT examinations are and , INn emergency
cases, they can reveal internal injuries and bleeding

quickly enough to help save lives. unlike MRI. useful for
children and the elderly

4.CT has been shown to be a cost-effective imaging tool
{o] g}



Intruduction
CT Scan , Advantages

5.CT may be than MRI. In
addition, it is less to

6. CT can be performed if you have an
of any kind, unlike
MRI.

7-CT imaging provides Imaging.
8-Neuronavigation
9-Ct Guided Biopsy




Intruduction
CT Scan , Disadvantages I.

1.There is always a slight from radiation.
However, the benefit of an accurate diagnosis far
outweighs the risk.

2.The from this procedure is about
0.6-10 mSyv, which is about the same as the average person
receives from background radiation in eight months until 3
years.

3.Women should always inform their physician or x-ray
technologist if there is any possibility that they are

4.CT scanning is, in general, not recommended for
because of potential risk to the baby.



Intruduction |
CT Scan , Disadvantages

5. should wait for 24 hours after
contrast material injection before resuming breast-
feeding.

6.The risk of serious to contrast
materials that contain iodine is rare, and radiology
departments are well-equipped to deal with them.

7.Children should have a only if it Is essential
for making a diagnosis and should not have repeated
CT studies unless absolutely necessary.

8.Weakly Identify Posterior fossa pathologies



Intruduction
CT Scan Types

= Axial Brain CT Scan Without Contrast



Intruduction
CT Scan Types

= Axial Brain CT Scan With Contrast

= 100 cc-200 cc iodinated Contrast material
= Catheter 18-20 G
lv contrast is given to better evaluate:

Vascular structures

Tumors
Sites of infection

Relative contraindications:

Allergy, renal failure



Intruduction
CT Scan Types

= Brain CT Angiography

= Submilimeter slice,reconstructionable

= Relatively noninvasive Imaging of Great
Head and Neck vasculature

= [ntravenous inj.

= Alternative for Conventional
Angiography (complication)

= Diagnose of vascular malformation

= Preoperation Planing(Hypervascular
tumor or vascular encasement)




Reconstruction




Contrast

= Specification,

= Metrizamide

= [ohexal(ominipaque)
= lodixanol(visipaque)
= [opromide(Ultravist)




Brain Perfusion CT Scan

= Physiologic Data

= Contrast inj

= Imaging during a minute

= “Time- Density” Curve for each Voxel
= CBF(mI/min/100gr)

= MTT(min)

= CBV(cc/100gr)

= Use in Acute Cerebral Stroke




Anatomy
Brain Lobes

Limbic lobe Parietal lobe

Frontal lobe

Corpus
callosum

Cerebellum

Medulla oblongata




Anatomy
Skull Base , Cranial Fossa I.
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Anatomy
Skull , Sutures
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Anatomy
Skull , Sutures

SKULL (upper view)

frontal eminence
frontal bone

coronal sutlure

sagittal suture

panetal foramen

parietal bone

lambdoidal suture

occipital bone




_ Sagittal suture

Highest nuchal line . Lambdoid suture

xternal occipital protuberance Superior nuchal line

Occipital condyle @ _ Inferior nuchalline

-~

Mastoid foramen —___ _— Palatine bone

terygoid process of sphenoid bone — . ‘ - Palatine process of maxilla
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Anatomy
Cranium Coronal Section

CROSS-SECTION

Skin of scalp
Periosteum

Bone of skull

Periostealjl_ Dura

mater
= Arachnoid mater

S ——— Pia mater

~— Arachnoid villus

— Blood vessel

Superior sagittal vt G S o “— Meningeal
sinus e[ e W 3

Subdural space —

Falx cerebri
(in longitudinal
fissure only)




Anatomy
Ventricles

Lateral ventricles
_. Interventricular foramen
——Third ventricle —__
-Cerebral aqueduct —

—Fourth ventricle —_

_~Central canal—___

(lateral view) (anterior view)




Anatomy
Ventricles

lateral ventricles subarachnoid
pace

third

ventricle

aqueduct
of Sylvius
fourth ventricle
obex

central canal




Anatomy
Ventricles

Posterior
medullary velum

Choroid plexus
Cisterna cerebellomedullaris of
subarachnoid cavily
Central canal

Corpora
e QUAAT LGNS
Uerebral
2" meduncle
_ Anterior
— medwllary
velum
Lpendymal
Lining of
venlricle

Clislerna poniis of
subarachnoid cavity



Anatomy
Veins And Venous Sinuses

Superior sagittal
sinus

Inferior sagittal
sinus

Straight
sinus

/
|
Cerebral veins <=7

\_~ Tranverse
Great cerebral e — |

vein Confluence,

of sinuses

Occipital
sinus

X Blood returns to
jugular vein via
the sigmoid sinus




Anatomy

Falx and Tentorium

Tentorial hiatus. _Falx cerebn

Superior
sagittal sinus

Falx cerebri

B\ Straight

A ) sinus
| | g;ltsrt‘:galh Tentorium
l ethmoid cerebelli
l
| bans Falx
Pituitary cerebelli

gland

Tentorium cerebell




Anatomy
Cisterns I.

= CircumMesencephalic Cistern

around midbrain, effaced first with ICP raising
and herniation Syndromes

= Suprasellar Cistern
Star-shape above sella, contains circle of willis

= Quadrigeminal Cistern

W- shape at top of midbrain, effaced with Central
herniation

= Sylvian Cistern
Between Frontal and Temporal Lobes
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Anatomy
Blood Brain Barrier
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Anatomy
Blood Brain Barrier

Tight Yy~ Interneuron
i 4
junction \
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Anatomy
Blood Brain Barrier

1.Paracellular +2. Transcellular, 3. Transport proteins : 4. Receptor-mediated , 5. Adsorptive
aqueous pathway , lipophilic transcytosis transcytosis

athwa .
Blood P y Glucose, amino acids,
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Water-soluble 2 ! Insulin, transferrin plasma proteins
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agents Vinca alkaloids, -

Cyclosporin A, AZT
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Anatomy
Blood Brain Barrier




Anatomy
Blood Brain Barrier

= Types Of Edema

= Vasogenic
= Cytotoxic




Brain CT Scan Reading



Brain CT Scan Reading

= Normal CT

= Center to Out
= Problem Oriented

* Pneumonic “Blood Can Be Very Bad”

“Blood, Cistern, Brain , Ventricle , Bone”




(.....)

= 25CccC

=5mm MLS

= Cushing triad
= Head elevation




Blood




Brain CT Scan Reading

Blood

Superior sagittal
sinus

Subdural space —

Subarachnoid —/

space

CROSS-SECTION
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Brain CT Scan Reading
Blood

= Attenuation Coefficient

= Acute: 70 HU (Globin and Hem)........ 1w
= Sub Acute: 30-45 HU
= Chronic: <30 HU




Brain CT Scan Reading
Blood I.

= Epidural Hematoma

= 15mm,30cc




Brain CT Scan Reading
Blood

Epidural Hematoma:

e Epidural Hematoma i S

Skull fractur
Torn middle /

meningeal artery

Dura pushed away
by hematoma




Brain CT Scan Reading...
Blood

= Subdural Hematoma

= 10mm,5mm MLS




Large
subdural
hematoma

Frontal lobe

Skull

e
[Dura mate
Temporal
lobe

Lateral
ventricle

Axial view
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Brain CT Scan Reading...
Blood

= Intracerebral hematoma(or Intraparenchimal hematoma)

= Trauma

= Amyloid Angiopathy e ol
= Avim <
= Aneurysm
= Tumor

= 25cc-50cc

Skull Skin




Brain CT Scan Reading...
Blood I.

= Intracerebral hematoma(or Intraparenchimal hematoma), Due to
Cerebral Venous Thrombosis

k\l83 L52 }



Brain CT Scan Reading...
Blood I.

Intracerebral hematoma(or Intraparenchimal hematoma) Due to
Hypertention

=Basal ganglion
=thalamus
=Cerebellum
*=Brain stem




Brain CT Scan Reading...

Blood I.

= Intracerebral hematoma(or Intraparenchimal
hematoma),(globe~25mm)

AxBxC
p.

Select CT slice with largest ICH

A = longest axis (cm)

B = longest axis perpendicular to A (cm)
C = # of slices x slice thickness (cm)

Estimated volume of spheroid
Correlates well w/ planimetric CT analysis




Brain CT Scan Reading...
Blood

= Contusion




Brain CT Scan Reading...
Blood

= Sab Arachnoid Hematoma




Brain CT Scan Reading...
Blood

= Intraventricular Hematoma




Cistern



Brain CT Scan Reading...
Cistern

= Importance( Effacement, Hematoma)




1. Cisterns Viewed at High Pontine Level

Suprasellar

Pons cistern

Circumesencephalic
Top of fourth cistern

ventricle

Amne Olson



2. Cisterns Viewed at Level of Cerebral Peduncles




3. Cisterns Viewed at High Mid-Brain Level

Sytvian Interhemispheric
cstern cistern
Quadrigeminal
cistern

Temporal horn

of lateral ventricle Occipital horn

of lateral ventricle

Anmnne Olson



Brain CT Scan Reading...
Cistern I.

SAH




SAH



Brain CT Scan Reading...
Cistern

= Normal ~ Elevated Intracranial Pressure




BRAIN




Brain CT Scan Reading...
Brain ( Normal )

Gray matter_white matter Differentiation
Symmetry

Sulcuses

Midline Shifting(5mm)




Brain CT Scan Reading...
Brain ( Normal )

\ SO
—
Cerebellar

Foramen
tonsil edulla magnum




Brain CT Scan Reading...
Brain ( Normal )

thmoid sinus
A _~Sphenoid
4 sinus
Temporal
lobe

Mastoid il

air cells
Cerebellum




Brain CT Scan Reading...
Brain ( Normal )

Frontal lobe

Suprasellar
cistern

Dorsum
sellae

Temporal

- 4 lobe
\ g Po

R L
IVth
ventricle

Cerebellum

mmesencephalic
(ambient) cistern




Brain CT Scan Reading...
Brain ( Normal )
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cistern

Sylvian
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Brain CT Scan Reading...
Brain ( Normal )

Frontal horn
(lateral
ventricle)

llird
ventricle

R L
Sylvian
cistern

Cerebellum

Quadrigeminal
cistern



Brain CT Scan Reading...
Brain ( Normal )

Frontal horn Caudate nucleus

Anterior
limb

(internal
capsule)

| ’ Lentiform
Sylvian nucleus

cistern

Posterior limb

Quadrigeminal cistern (internal capsule)




Brain CT Scan Reading...

Brain ( Normal )
Calcified falx

Lateral
ventricle

Central
sulcus /

> Calcified
Occipit choroid
horn




Brain CT Scan Reading...
Brain ( Normal )

Falx cerebri
(calcified)




Brain CT Scan Reading...
Brain ( Midline Shift )







Brain CT Scan Reading...
Brain

Ventricle
Area of
- IC H hemorrhage

Skull Skin




Brain CT Scan Reading...
Brain |.

= Vasogenic Edema




= Vasogenic Edema




Brain CT Scan Reading...
Brain

= [schemic Stroke ischemic
(with ischemic edema)










Brain CT Scan Reading...
Brain I.

= Tumors




Brain CT Scan Reading...
Brain

= Tumors



CT Scan Reading...

N

Bra
Brain
= Tumors




Brain CT Scan Reading...
Brain |.

= Tumors




Brain CT Scan Reading...
Brain I.

= Tumors




Brain CT Scan Reading...
Brain I.

= Tumor

Air

Calcification

Oligodendrogliom




CT Scan Reading...

11

Bra

= Abscess




Brain CT Scan Reading...
Brain |.

= Cyst
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Brain CT Scan Reading...
Brain

DIFFUSE AXONAL INJURY

Gray matter
White matter

Sudden acceleration-deceleration
forces cause injury to the brain.

The injury is greatest in where the density difference is greatest.
Most tearing occurs at the gray-white matter junction.




. Diffuse axonal injury







Brain CT Scan Reading...
Brain




Ventricle



Brain CT Scan Reading...
Ventricles I.

= IVH




ICH & IVH




Brain CT Scan Reading...
Ventricles

= Hydrocephalus










= Brain Atrophy




Colloid Cyst




Brain CT Scan Reading...
Ventricles

= Compression and Shifting

Study Date:09 1
Study Time:1




Brain CT Scan Reading...
Bone , Skull Sutures

= Coronal S.




Brain CT Scan Reading...
Bone Skull Sutures I.

= Sagittal S.




Brain CT Scan Reading...
Bone Skull Sutures I.

= Lambdoid S.







Brain CT Scan Reading...
Bone |.

= Linear skull Fractures




= Deppressed Skull Fracture




Brain CT Scan Reading...
Bone

= Fractures of Skull base

| '..‘
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Post Operation Changes In
Cranial Ct Scan

= External Ventricular Drainage




Post Operation Changes In
Cranial Ct Scan

= External Ventricular Drainage







Post Operation Changes In
Cranial Ct Scan

= Burr Hole Craniostomy
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Post Operation Changes In
Cranial Ct Scan I.

= Craniotomy & Cranioplasty




Post Operation Changes In
Cranial Ct Scan
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Post Operation Changes In
Cranial Ct Scan

= Craniectomy







Post Operation Changes In
Cranial Ct Scan

= Cranioplasty




Post Operation Changes In

Cranial Ct Scan

= Cranioplasty
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__— Titanium mesh molded
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Post Operation Changes In
Cranial Ct Scan

= Ventriculoperitoneal Shunting

. Collection Catheter
(ventricular catheter)
placed into a ventricle
of the brain

= The Valve controls

the flow rate of CSF
through the shunt

Abdominal cavity
contains the stomach
and ather organs.
With aVP shunt in place, CSF flows Also called the peritoneal

cavity. CSF reabsarption

into the collection catheter and A
happens here.

down the exit catheter, which shunts
the fluid into the abdominal cavity.







Post Operation Changes In
Cranial Ct Scan I.

= Anurysm Clipping




11N

Post Operation Changes
| Ct Scan

Crania

Endovascular Interventions







Artifacts



Motion Artifacts




Beam Hardening Artifacts |




Metal Artifacts




Partial Volume Effect
(volume Averaging) Artifacts I.




Ring Artifacts




Out of Field Artifacts I.




Staircase Artifacts




Line Artifacts




Alliasing Artifacts




Tube Arcing Artifacts




Normal
Calcification



Normal Calcification
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Normal Cal




Normal Calcification

= Habenular Commissure
= Pineal Gland
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