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_ Method of imaging the brain _

Imaging the brain’s structure and examining its physiology, both in the acute and elective setting, are now the domain of multiplanar,
computer-assisted imaging. The imaging modalities in use today include the following: &) s« cAus ol gudl) A8i g e g Flaal) Al gust ()
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1. Computed tomography (CT).

2. Magnetic resonance imaging (MRI).

3. Angiography. This is very important in ICH, especially subarachnoid haemorrhage (SAH) and, increasingly, in
intraarterial management of ischaemic stroke 4 e JS&ug () pald &y 436 guSinll caali GiJA N (8 133 aga 138 g Aue Y1 o gucdl
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4. Radionuclide imaging. There are two principal methods. The first is regional cerebral blood flow scanning, still more
used in research than in clinical management, especially with dementias and in movement disorders such as
Parkinsonism; second is positron emission tomography (PET). By this method, focal hypermetabolism may be shown
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S. Ultrasound (US). This is particularly helpful in neonates and during the first year of life to image haemorrhagic and
ischaemic syndromes, developmental malformations, and hydrocephalus using the fontanelles as acoustic windows. In
adults, transcranial Doppler may be used for intracerebral arterial velocity studies to assess the severity of vasospasm 4
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6. Plain films of the skull. These are of little value except in head injury.




Computed tomography (CT, also called computed axial tomography or CAT scan) is a

procedure in which a precise x-ray beam takes cross-sectional images (slices) layer by

layer.

A computer reconstructs the images on a monitor and also stores the images on magnetic

tape or film
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CT can visualize the brain’s soft tissues

CT is used to diagnose primary tumors, metastases, and effusions and to determine the size
of the ventricles of the brain

Eg, in schizophrenia have been shown to have enlarged ventricles
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In magnetic resonance imaging (MRI), a type of body scan.

An energy field is created with a huge magnet and radio waves.

The energy field is converted to a visual image or scan.

MRI produces more tissue detail and contrast than CT

It can show blood flow patterns and tissue changes such as edema.

It also can be used to measure the size and thickness of brain structures.

Magnetic Resonance Imaging (MRI)
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Magnetic Resonance Imaging (MRI)
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Procedure —

® The person undergoing an MRI must lie in a small, closed chamber and remain

motionless during the procedure, which takes about 45 minutes.

* Those who feel claustrophobic or have increased anxiety may require sedation before the

procedure.

® Clients with pacemakers or metal implants, such as heart valves or orthopedic devices, cannot undergo MRI
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Positron emission tomography (PET) and single photon emission computed tomography (SPECT), are used to examine the function

of the brain.

Radioactive substances are injected into the blood; the flow of those substances in the brain is monitored

as the client performs cognitive activities as instructed by the operator.
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PET & SPECT

PET uses two photons simultaneously;

SPECT uses a single photon.

PET provides better resolution with sharper and clearer pictures
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A PET scan takes about 2 to 3 hours; SPECT takes 1 to 2 hours
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Limitations of Brain Imaging

The use of radioactive substances in PET and SPECT limits the number of times a person can undergo these tests.

There is the risk that the client will have an allergic reaction to the substances.

Some clients may find receiving intravenous doses of radioactive material frightening or unacceptable.
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Imaging equipment is expensive to purchase and maintain, so availability can be limited.

O Some persons cannot tolerate these procedures because of fear or claustrophobia
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CT (Computed tomography) is a diagnostic procedure that sometimes referred to as a Computed Axial Tomography (CAT) scan.
CT scan / CAT scan produce highly detailed X-ray images of your body to reveal numerous health issues.

These images provide more detailed information than normal X-ray images.
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They can show soft tissues, blood vessels and bones in various parts of the body.




I

O ACTscan may visualize the : Head, Shoulder, Spine, Heart, Abdomen, Knee, Chest ¢ ¢ ¢
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CT scan
Performs Like




Technologist use a narrow X-ray beam that circles around one part of your body

This provides a series of images from many different angles.

A computer uses this information to create a cross sectional picture.

This two- dimensional (2D) scan shows a “slice” of the inside of your body .
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CT Scan for Head

O (T scan of the head uses special x-ray equipment to help in access head injuries, severe

headaches, dizziness, and other symptoms of aneurysm, bleeding, stroke, and brain tumors.

O 1talso helps your doctor to evaluate your face, sinuses
, skull or to plan radiation therapy for brain cancer. In emergency case

s, it can reveal internal injuries and bleeding, quickly enough to help in saving lives.

O cr images of internal organs, bones, soft tissue and blood vessels provide greate

r detail than traditional x-rays, particularly of soft tissues and blood vessels.

O cr scanning provides more detailed information on head injuries, stroke,

brain tumors and other brain diseases than regular radiographs (x-rays). * ¢ ¢
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CT Scan for Head

O  Evaluate the extent of bone and soft tissue damage in patients with facial trauma, and planning surgical reconstruction.

(@)

Diagnose diseases of the temporal bone on the side of the skull, which may be causing hearing problems.

O  Plan radiation therapy for cancer of the brain or other tissues & guide the passage of a needle used to obtain a tissue sample (biopsy)

from the brain.

O Itaccess aneurysms, arteriovenous malformations, and blood vessels through a technique called CT angiography o © °
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FAQs :

O What Can be seen on a CT scan of the head?

O How long does it take to do a CT scan of the brain?

O Is CT scan necessary after head injury?
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Indications

I. Following major head injury .

2. Insuspected intracranial infection (the use of contrast enhancement is recommended).

3. For suspected ICH and cases of ischaemic and haemorrhagic stroke. These can be
combined with vascular imaging. In patients with SAH, the source of bleed can be identified for treatment planning.
In patients with ischemic stroke, the site of intracranial arterial occlusion
d a proximal source can be identified. This information is vital prior to patient selection

for intraarterial thrombectomy.

4. Insuspected raised intracranial pressure.

5. In other situations, such as epilepsy, migraine, suspected tumour.
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Benefits
O CT scanning is painless, noninvasive and accurate.

O A major advantage of CT is its ability to image bone,

soft tissue and blood vessels all at the same time.

O CT has been shown to be a cost-effective imaging tool for a

wide range of clinical problems.

0 CT is less sensitive to patient movement than MRI.

O A diagnosis determined by CT scanning may eliminate the need for

exploratory surgery and surgical biopsy.
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