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CT contrast agents, sometimes referred to as “dyes” are used to highlight specific areas so that
the organs, blood vessels, or tissues are more visible. By increasing the visibility of all surfaces of
the organ or tissue being studied, they can help the radiologist determine the presence and
extent of disease or injury. Contrast agents are available in several different forms, but in general
a CT contrast agent is a pharmaceutical substance. Some of the more common contrast

agents used are:

e |odine

e Barium

e Barium sulfate

e Gastrografin

Contrast agents for CT examinations are administered in four different ways:
e Intravenous injection

e Oral administration

e Rectal administration

e Inhalation—This is a relatively uncommon procedure in which xenon gas is inhaled for a highly
specialized form of lung or brain imaging. The technique, xenon CT, is only available at a small
number of locations worldwide and is used only for rare cases.



Physics of contrast materials

When 1odine-based and barium-sulfate contrast materials are present in a
specific area of the body, they block or limit the ability of x-rays to pass
through. As a result, blood vessels, organs and other body tissue that
temporarily contain iodine-based or barium compounds change their
appearance on x-ray or CT images.

The ability to distinguish between tissues of different x-ray attenuation
(image contrast) depends upon two types of interactions between photons
and matter. Compton scattering and photoelectric absorption. Both these
iInteractions depend upon physical density, but the latter also depends upon
atomic number of the matter. As iodine has a high atomic number, 53,
compared to most tissues Iin the body, the administration of iodinated
material produces Image contrast due to differential photoelectric
absorption.



INTRAVENOUS CONTRAST

Intravenous contrast is used to highlight blood vessels and to enhance the structure of
organs like the brain, spine, liver, and kidney.

The contrast agent (usually an iodine compound) is clear, with a water-like consistency.
Typically the contrast is contained in aspecial injector, which injects the contrast through
a small needle taped in place (usually on the back of the hand) during a specific period in
the CT exam. Once the contrast is injected into the bloodstream, it circulates throughout
the body.

The CT’s X-ray beam is weakened as it passes through the blood vessels and organs that
have “taken up” the contrast. These structures are enhanced by this process and show
up as white areas on the CT images. When the test is finished, the kidneys and liver
quickly eliminate the contrast from the body.




Dosage

Dosage is calculated on the basis of b.w. and according to the diagnostic question
at hand: examinations of the neck or of an aortic aneurysm(for example in order
to exclude the presence of a dissection flap), require higher concentrations than
cranial CTs. When tolerance to contrast agents and optimal vessel contrast are
balanced ,a dosage of, for example, 1.2mllkg b.w . At a concentration of 0.623 g
lopromid Iml in general provides good results.
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lodinate contrast media in ct scan

* Ominpaque 350 (lohexol) GE Healthcare

 Visipaque 320 (lodixanol) GE Healthcare

e Ultravist 370 (lopromide) Bayer Healthcare -
e Opitiray 320 (loversol) Mallinckrodt Inc










The Kidneys

Renal vein






Preparing thei.v.Line
contrast agents are injected intravenously, and the bolus become longer and

diluted as it passes through the pulmonary Circulation .
The injection should therefore ideally have a rapid flow Rate of 2-6 m/ Isec for

achieving sufficient density enhancement Of the vessels .
A Venflon canula with a diameter of at least 1>0 mm(20G), or preferably 1.2-1.4

(18G-17G), is used.




lodinated Contrast Agents

Is lodine a Safe Contrast Agent?

lodine is considered to be a safe contrast agent. It has been used for many years without serious
side effects. Because iodine contrast increases the visibility of target tissues on the images, the
benefits are considered to outweigh the risks.

The most common side effect of iodine is a warm or “flushed” sensation during the actual
injection of the iodine, followed sometimes by a metallic taste in the mouth that usually lasts for
less than a minute. No treatment is necessary for this sensation, if experienced.

Another mild reaction is itching over various parts of the body. This reaction lasts from several
minutes to a few hours after the injection. When this reaction occurs, medication is usually
administered to counteract the itching.

More serious allergic reactions, while uncommon, include difficulty breathing and swelling of
the throat or other parts of the body. These reactions, if experienced, are treated immediately.

Newer forms of contrast help to reduce the risk of an allergic reaction. If you have had an allergic
reaction to iodine or a contrast agent in the past, the physician may recommend on of these
newer agents. In some cases, CT can still provide valuable diagnostic information without the
administration of a contrast agent, so the radiologist or a trained technologist may decide this is
the best course of action.



ORAL CT CONTRAST

Oral contrast is used to highlight gastrointestinal (Gl) organs in the abdomen and pelvis. If oral
contrast will be used during an examination, the patient will be asked to fast for several hours
before administration.

Two types of oral contrast are used:

Barium sulfate, the most common oral contrast agent, resembles a milkshake in appearance
and consistency. The compound, available in various flavors, is prepared by mixing with water.

Gastrografin is a yellowish, water-based drink mixed with iodine. It can have a bitter taste.When
oral contrast has been requested by the doctor, patients usually drink about 1,000 to 1,500 cc
over a one hour period.

stomach and gastrointestinal tract. Like After the contrast is swallowed, it travels to the
CT images, the organs that iodine, barium and gastrografin weaken X-rays. On intravenous
contrast appear as highlighted white areas. have “taken up” the

Is Oral Contrast Safe?

In general, both barium and gastrografin contrast are safe and pass uneventfully through the
gastrointestin tract. Minor and temporary side effects, such as constipation, may occur



Dosage
To achieve complete opacification of the entire GIT, 250-300 ml of a

barium sulfate suspension are dissolved and thoroughly mixed with
water (1000 ml). For adequate contrast of the entire GIT, 10-20 ml of
water-soluble gastrografin (in 1000 m| of water) are enough. If only the
upper part of the GIT needs to be opacified, 500 ml of Either medium
are sufficient.



Barium Sulfate Contrast Materials in CT-Scan
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Barium Sulfate Contrast Materials in CT-Scan




RECTAL CT CONTRAST

Rectal contrast is used when enhanced images of the large intestine and other lower Gl organs
are required.

The same types of contrast used for oral contrast are used for rectal contrast, but in different
concentrations.

Rectal CT contrast is usually administered by enema. When the contrast is administered, the
patient may experience mild discomfort, coolness, and a sense of fullness. After the CT is
complete, the contrast is drained and the patient may go to the bathroom.

The preparation for rectal contrast is similar to oral contrast, in that the patient should be fasting
for several hours before the test. In addition, the patient will be required to use a Fleets Enema
to cleanse the colon; it is usually used the night before the examination.

Is Rectal Contrast Safe?

Rectal contrast is considered to be safe and passes through the gastrointestinal tract
uneventfully. Minor and temporary side effects, such as constipation, can occur.



RECTAL CT CONTRAST




Algorithm for Treating Contrast Reactions
Mild to Moderate Anaphylaxis

First symptom—perioral numbness.

Inj. Decadron— 8 mg (2cc) IV

Inj.Efcorlin — 300 mg, IV

Inj. Avil 2 cc IV

Inj. Emiset 2 cc IV

Severe Anaphylaxis

e Tongue edema, no pulse, call for assistance, initiate CPR protocol.
e Adrenaline 1/2 cc subcutaneous.

e Non-response adrenaline 1 cc—dilute to 10 cc give 1 cc IV.

* |n centers where intensive care is available patient has to be shifted as soon as possible.



What is a CT Injector?

A CT injector, also known as a contrast media injector, is a specialized medical device used to administer
contrast agents into a patient's bloodstream during a CT scan. Contrast agents, or contrast media, are
substances that improve the visibility of internal structures in imaging. The CT injector ensures that these
agents are delivered at the correct rate, volume, and pressure, allowing for optimal imaging results.

Why Do CT Machines Need CT Injectors?

CT imaging, by itself, produces detailed cross-sectional images of the body, but certain structures and
abnormalities may not be as visible without the use of contrast media.

Here are the primary reasons why CT injectors are vital for CT imaging:
Enhanced Image Contrast:

Contrast agents highlight specific areas of the body, such as blood vessels, organs, and tissues, making
them more distinguishable on the CT images. This enhancement is crucial for accurately diagnosing
various conditions.

Better Diagnosis and Assessment:

The use of contrast media allows for better visualization of abnormalities, such as tumors, blockages, and
blood flow issues. This helps radiologists provide more accurate diagnoses and assessments.

Functional Imaging:

Beyond just anatomical details, contrast-enhanced CT scans can provide functional information, such as
blood flow and perfusion, which is important in assessing conditions like stroke or cardiac issues.




Types of CT Injectors

CT injectors come in various designs, each tailored to specific imaging needs:

Single-Head Injectors:

These injectors have one syringe and are used for simpler procedures requiring a
single type of contrast media.

Dual-Head Injectors:

Equipped with two syringes, dual-head injectors can deliver two different types of
contrast media or a saline flush along with the contrast. This allows for more
complex imaging protocols and better control over contrast media administration.

Multi-Head Injectors:

These advanced systems can manage multiple syringes, providing greater flexibility
for complex imaging procedures and multi-phase contrast protocols.



Types of CT Injectors
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Applications of CT Injectors
CT injectors are utilized in a variety of medical imaging scenarios:
Cardiovascular Imaging:

Contrast-enhanced CT angiography (CTA) uses CT injectors to visualize blood vessels,
helping diagnose conditions like aneurysms, blockages, and other vascular abnormalities.

Oncology:

In cancer diagnosis and treatment monitoring, contrast-enhanced CT scans help in
identifying tumors, determining their size, and checking for metastasis.

Neurology:

CT injectors are critical in brain imaging for detecting strokes, tumors, and other
n_eurologic_al conditions. The contrast media helps differentiate between healthy and
diseased tissue.

Abdominal Imaging:

CT injectors assist in detailed imaging of abdominal organs, aiding in the diagnosis of liver,
kidney, and gastrointestinal disorders.

Musculoskeletal Imaging:

Contrast-enhanced CT scans provide detailed views of bones, joints, and soft tissues,
useful in diagnosing injuries and conditions affecting the musculoskeletal system.







