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Author: Prof Stacy Goergen*

What is contrast medium?

Contrast media (sometimes called contrast agents or dye) are chemical substances used in medical X-ray, magnetic resonance imaging (MRI), computed tomography (CT), angiography, and occasionally ultrasound imaging.

Contrast media enhance and improve the quality of images (or pictures), so that the radiologist (a specialist doctor trained to examine the images and provide a written report to the patient’s own doctor or specialist) can more accurately report on how your body is working and whether there is any disease or abnormality present.

The radiologist carrying out the procedure is responsible for deciding if contrast medium is needed and which contrast medium will provide the best images. This decision will be based on the information provided to the radiologist by your doctor or specialist on the referral form, such as medical history and what the doctor or specialist thinks might be wrong, and which part of the body is being scanned.

Contrast medium is not needed for every type of imaging test in order to obtain very high-quality images – whether it is used or not depends on the information provided by your doctor.

Why do I need contrast medium?

X-ray or radiography is the imaging of body structures using X-ray beams that are absorbed by different parts of the body in different ways to create an image or picture. This includes CT scans and plain radiography/X-rays. Different structures or parts of the body look lighter or darker on the images, depending on what these structures are made of; for example, soft tissue shows as dark grey and bone as light grey. This difference in how various structures of the body absorb the X-ray beam and produce an image is called ‘contrast’.

MRI and ultrasound do not use radiation, but still produce images showing the different parts of the body. MRI uses a magnetic field, and ultrasound scans use high-frequency sound waves.

The use of contrast media highlights the differences between various parts of the body, including those parts that have a similar composition. This provides a clearer image of how the body is working, or if there is any disease or abnormality present.

With clearer images, the radiologist can provide your doctor with a more accurate diagnosis of the symptom or condition, to assist in deciding what treatment will be most appropriate.

Where can I find information about iodine and gadolinium contrast media?

This information sheet deals with the use of iodine and gadolinium in patients whose kidney function is much less than normal. If you have kidney disease or diabetes, you will need to have a recent kidney function test result before contrast is given, unless the test or procedure is an emergency. If you are unsure whether your kidneys are working normally or you have other medical conditions, then you should contact your referring doctor to see if a kidney blood test is required before the imaging examination.

The radiologist needs to know how your kidneys are functioning before giving contrast. Both gadolinium contrast (used for MRI) and iodinated contrast (used for CT, angiography and other procedures that involve X-rays) leave the body in the urine, which is made by your kidneys.

The InsideRadiology website contains further separate information on both iodine (see Iodine-containing contrast medium) and gadolinium (see Gadolinium Contrast Medium). These information items include details of the risks and benefits involved for those with reduced kidney function and normal kidney function. The items also include information about other side effects when using contrast media.

Contrast media are regarded as generally very safe for patients who do not have severe kidney disease. If you do have severe kidney disease, the radiologist in discussion with your doctor might still decide that you should have contrast, because the benefit of the test or procedure outweighs the risk.

What do I need to know about having gadolinium contrast medium or iodine contrast medium if I do not have normal kidney function?

If you have severely reduced kidney function for any reason (in other words, the kidneys are not working as well as would normally be expected), you need to be aware of possible increased risks that might be associated with contrast medium injections (either iodine-based contrast or gadolinium-based contrast).

Each contrast medium has a specific, and important risk associated:

	Gadolinium-based contrast medium can cause a condition known as nephrogenic systemic fibrosis (NSF) in patients with severely reduced kidney function. Severely reduced function is usually determined by a blood test called an estimated glomerular filtration rate (eGFR). If your eGFR is 30 mL/min or below, or you are seriously unwell and your kidney function is actively deteriorating, you have a small increased risk of NSF if certain gadolinium contrast agents are used (see below).
	Iodine-containing contrast medium has the potential to cause a condition known as contrast-induced nephropathy. This condition can result in temporary and sometimes permanent reduction in kidney function to those with an already existing kidney problem (see below). Contrast-induced nephropathy has been shown to affect only people with very poor or deteriorating kidney function.


If you are on permanent dialysis, your kidney function will not be made worse by iodinated contrast. Some kinds of gadolinium contrast agents are associated with an increased risk of NSF in people on dialysis.

If you have severely reduced kidney function or actively deteriorating kidney function, the risks associated with iodine contrast agents and gadolinium-containing contrast will be taken into consideration by the radiologist together with your doctor.

How would my doctor or medical team decide whether I should have iodine-containing contrast of gadolinium contrast if I have very poor kidney function?

If you have severe kidney function impairment (eGFR less than 30 mL/min) and are not on permanent dialysis, this decision is best made through discussion between yourself, your referring doctor and the radiologist at the radiology facility where you are having the test or procedure.

The most important question to be considered is what information your doctor needs from the imaging test or procedure. If the information is to be obtained from either an MRI or a CT, either of which requires contrast (either gadolinium (MRI) or iodine (CT) contrast agents), it is now recommended that MRI using one of the lower-risk gadolinium agents is the preferred option. This is because the risk of NSF in this situation is significantly lower.

The information your doctor needs might only be obtainable from a test or procedure involving iodine contrast media. If this is the case, and your kidney function is very poor, steps will be taken to minimise the risk and this will often involve giving you extra fluids around the time of the iodine contrast injection.

What are nephrogenic systemic fibrosis and contrast-induced nephropathy?

Nephrogenic systemic fibrosis (NSF) (also known as nephrogenic fibrosing dermopathy) This condition is rare and, so far, has occurred only in people with severe kidney disease including patients on dialysis. It causes swelling and tightening of the skin of the arms and legs, and less often the body. It develops over days to weeks after gadolinium contrast is given, and might reduce movement of the joints. In rare cases, it can also cause damage to internal organs.

Certain types of gadolinium contrast are now well known to be associated with a much lower risk of NSF in people with poor kidney function. If you need to have gadolinium contrast, the radiologist will use one of these lower risk types of gadolinium contrast. It is now thought that less than 1 in 100 people with severe kidney function impairment who have these lower-risk types of gadolinium contrast will develop NSF. It is often possible to carry out MRI without using any gadolinium contrast agents, and this is preferred where possible for patients with very poor kidney function or who are on dialysis.

Contrast-induced nephropathy If you already have very poor kidney function, but are not on permanent dialysis due to kidney failure, there is a small risk that iodinated contrast will make your kidney function temporarily worse (20–40% of patients). This occurs mainly in people who have large amounts of iodine-containing contrast medium given into an artery (such as with coronary angiography or complex interventional procedures) or if they have more than one CT scan using intravenous contrast in a short period of time; that is, hours to 1–2 days.

Permanent decrease in kidney function is uncommon (5% of patients), and mainly affects people with the poorest kidney function or rapidly deteriorating kidney function who also receive a large volume of iodine-containing contrast.

If you are on permanent dialysis, you are not at risk of worsened kidney function if you receive iodine contrast agents.

Gadolinium does not have the potential to cause contrast-induced nephropathy.

Who can I speak to if I do not have normal kidney function and have been told I will need gadolinium or iodine contrast medium?

If you have any questions or concerns, you can discuss the use of contrast media with your own doctor or specialist who is referring you for the radiology test, and about the need for a kidney function test or any special medication that might be required before having the test.

Any concerns can also be discussed with medical staff where you are having the scan or procedure; that is, the radiographer (medical imaging technologist) who will carry out the scan, or to the radiologist (specialist doctor) who interprets the images and provides your referring doctor or specialist with a report.

*The author has no conflict of interest with this topic.
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		RANZCR® is not aware that any person intends to act or rely upon the opinions, advices or information contained in this publication or of the manner in which it might be possible to do so. It issues no invitation to any person to act or rely upon such opinions, advices or information or any of them and it accepts no responsibility for any of them.

		RANZCR® intends by this statement to exclude liability for any such opinions, advices or information. The content of this publication is not intended as a substitute for medical advice. It is designed to support, not replace, the relationship that exists between a patient and his/her doctor. Some of the tests and procedures included in this publication may not be available at all radiology providers.

		RANZCR® recommends that any specific questions regarding any procedure be discussed with a person's family doctor or medical specialist. Whilst every effort is made to ensure the accuracy of the information contained in this publication, RANZCR®, its Board, officers and employees assume no responsibility for its content, use, or interpretation. Each person should rely on their own inquires before making decisions that touch their own interests.
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	Technique
	 Tests

	 Treatments



	 By Patient
	 Children & kids

	 Women

	 Men



	By Body Area
	 Leg & Foot

	 Pelvis

	 Abdomen

	 Spine

	 Breast

	 Chest

	 Arm & Hand

	 Shoulders

	 Neck

	 Head



	Tags
	 All Tags
	 18-20 week screening pregnancy ultrasound

	 abdomen

	 abdominal fluid drainage

	 abdominal pain

	 abdominal tap

	 abdominocentesis

	 adenosine

	 adrenal gland

	 Agatston score

	 airway obstruction

	 allergic reaction

	 allergy

	 amniocentesis

	 amniotic fluid

	 anaphylactoid

	 anaphylactoid reaction

	 Anaphylaxis

	 angiogram

	 angiography

	 angioplasty

	 angioplasty vascular stenting

	 ankle

	 antenatal MRI

	 anus

	 anxiety

	 aorta

	 arteriosclerosis

	 arthrogram

	 arthrography

	 artificial hip

	 ascites

	 ascitic drain

	 ascitic tap

	 assessment

	 asymtomatic scoring

	 atherosclerosis

	 Australia

	 baby

	 back injection

	 back needle

	 balloon catheter

	 barium meal

	 barium meal and follow through

	 barium meal and swallow

	 Berry aneurysm

	 bile duct

	 bile duct blockage

	 biliary

	 biliary obstruction

	 biliary ultrasound

	 biopsy

	 bladder

	 bladder infection

	 bladder ultrasound

	 blood clot

	 blood clot prevention

	 blood pool scan

	 blood vessels

	 bone

	 bone cancer

	 bone densitometry

	 bone density

	 bone mineral density

	 bone pain

	 bone scan

	 Bone Scintigraphy

	 bowel

	 bowel cancer

	 bowel polyps

	 bowel pouches

	 brain

	 brain aneurysms

	 brain damage

	 brain function

	 brain haemorrhage

	 brain hemorrhage

	 brain perfusion study

	 brain scan

	 BRCA1

	 BRCA2

	 breast

	 breast abscess

	 breast biopsy

	 breast cancer

	 breast cancer gene

	 breast cancer screening

	 breast changes

	 breast feeding

	 breast fine needle aspiration

	 breast implants

	 breast lump

	 breast lumps

	 breast MRI

	 breast pain

	 breast screen

	 breast symptom

	 breast tissue

	 breast ultrasound

	 breastfeeding

	 broken bone

	 bursitis

	 calcaneal bursitis

	 calcium

	 calcium deficiency

	 calcium score

	 cancer

	 cancer screening

	 cancer secondaries

	 cancer staging

	 cardiac

	 cardiac MRI

	 cardiac stress test

	 cardiac viability scan

	 cardiovascular disease

	 carotid

	 carotid stenting

	 carpal tunnel syndrome

	 CAT scan

	 cerebral perfusion study

	 cerebrospinal fluid

	 ceretec scan

	 cervix

	 chemotherapy

	 Chernobyl

	 chest infection

	 chest X-ray

	 child

	 children

	 cholecystitis

	 chorion villus sampling

	 chromosomal abnormalities

	 CIN

	 claustrophobia

	 clicky hips

	 cochlear implant

	 colon

	 colon cancer

	 computed tomography

	 congenital diaphragmatic hernias

	 congenital heart condition

	 contrast

	 contrast agent

	 contrast induced nephropathy

	 contrast meal

	 contrast media

	 contrast medium

	 contrast reaction

	 core biopsy

	 Coronary Angiography

	 coronary arteries

	 coronary artery

	 coronary artery disease

	 coronary artery stenosis

	 corticosteroid

	 corticosteroid injection

	 crying

	 CSF

	 CT

	 CT colonography

	 CT colonoscopy

	 CT Coronary Angiography (CTCA)

	 CT scanning

	 CTC

	 CTCA

	 CVD

	 CVS

	 cystourethrogram

	 DDH

	 DDH scan

	 deep venous thrombosis

	 dementia

	 developmental dysplasia

	 dimercaptosuccinic acid

	 dislocated hip

	 distraction techniques

	 diverticulitis

	 DMSA

	 DMSA scan

	 Down syndrome

	 drainage

	 DTPA

	 DTPA scan

	 ductal carcinoma in situ

	 duodenal

	 DVT

	 DXA

	 dye

	 dye injection

	 dysplastic hip

	 embolisation

	 endometrium

	 endovascular treatment

	 epilepsy

	 fallopian tubes

	 falls

	 family history

	 FDG

	 fear of enclosed spaces

	 fetal MRI

	 fetus

	 filter

	 fine needle aspiration

	 fistula

	 flexor tenosynovitis

	 fluid leakage

	 Fluorodeoxyglucose

	 fluoroscopy

	 FNA

	 foetal diagnostics

	 foetal MRI

	 foetus

	 foraminal

	 fracture

	 Framingham risk score

	 gadolinium

	 gallbladder

	 gallstones

	 gamma camera

	 gastrografin

	 gated blood pool scan

	 gene carrier

	 glomus

	 glomus tumour

	 Grave's disease

	 haemangioblastoma

	 hand ultrasound

	 head

	 head tumours

	 heart

	 heart attack

	 heart attacks

	 heart blood flow

	 heart chambers

	 heart disease

	 heart function

	 heart muscle

	 heart muscle damage

	 heart size

	 high risk screening

	 hip

	 hip fracture

	 hip injection

	 hip replacement

	 hip sonogram

	 hip ultrasound

	 hole in the heart

	 hookwire

	 hyperactive parathyroid

	 hyperthyroidism

	 hypothyroidism

	 ICCM

	 IHD

	 image guided liver biopsy

	 image guided treatment

	 infant

	 inferior vena cava filters

	 inherited disorders

	 injury

	 interventional neuroradiologist

	 interventional neuroradiology

	 intracranial aneurysms

	 iodinated contrast

	 iodine

	 ischemic heart disease

	 IVC

	 IVC filter

	 joint

	 joint inflamation

	 joint injection

	 juvenile angiofibroma

	 key hole surgery

	 kidney

	 kidney damage

	 kidney failure

	 kidney infection

	 kidney scan

	 kidney ultrasound

	 kidneys

	 knee

	 large bowel

	 left ventricle

	 leg pain

	 less stress

	 liver

	 liver biopsy

	 liver cancer

	 liver disease

	 liver serosis

	 liver ultrasound

	 low back pain

	 lower limb ischaemia

	 lumbar

	 lumbar injection

	 lumbar needle

	 lumbar puncture

	 lump

	 magnet

	 magnetic resonance angiography

	 magnetic resonance imaging

	 malrotation

	 mammogram

	 mammography

	 mastitis

	 MCU

	 median nerve

	 median nerve injection

	 median nerve ultrasound

	 meningioma

	 metallic foreign body

	 metastases

	 metformin

	 MIBG

	 MIBG scan

	 micturating

	 MR

	 MRI

	 MRI contrast agent

	 MRI Enteroclysis

	 MRI Enterography

	 MRI heart

	 myaesthenia

	 Myelogram

	 myelography

	 N-acetylcysteine

	 narrowing artery

	 neck masses

	 neck tumours

	 needle biopsy

	 neonate

	 nephrogenic systemic fibrosis

	 Nephrostomy

	 nephrostomy bag

	 nephrostomy complications

	 nephrostomy tube insertion

	 nerve root

	 nerve root sleeve

	 neuro-endocrine

	 neuroblastoma

	 neurolite scan

	 neurostimulator

	 nipple discharge

	 nipple retraction

	 non-targetted biopsy

	 nosebleed

	 NSF

	 NT scan

	 nuc med

	 Nuchal translucency Scan

	 nuclear

	 nuclear bone scan

	 nuclear magnetic resonance

	 nuclear medicine

	 nuclear medicine physician

	 nuclear medicine specialist

	 occlusion

	 octreotide

	 olecranon bursitis

	 open diagnostic biopsy

	 osteomyelitis

	 osteoporosis

	 ovaries

	 pacemaker

	 paediatric

	 Paget's disease

	 pancreas

	 pancreatic

	 pancreatitis

	 paracentesis

	 parathyroid

	 parathyroid adenomas

	 parathyroid MIBI scan

	 PE

	 pediatric

	 pelvic cavity

	 pelvic pain

	 pelvis

	 percutaneous transhepatic cholangiogram

	 perineural

	 peritonitis

	 pes anserine bursitis

	 PET

	 phaeochromocytoma

	 pheochromocytoma

	 placenta

	 pneumonia

	 polyps

	 posterior urethral valve

	 pre-operative localisation

	 pregnancy

	 pregnancy test

	 pregnancy ultrasound

	 prenatal MRI

	 prepatellar bursitis

	 PROCAM score

	 Prostate

	 prosthesis

	 PTC

	 pulmonary embolism

	 radiation

	 radiation risk

	 radicular pain

	 radiculopathy

	 radioactive

	 radiograph

	 radiography

	 radioisotope

	 radiopharmaceutical

	 reaction

	 rectal

	 rectum

	 reflux

	 renal

	 renal and bladder ultrasound

	 Renal artery stenosis

	 renal damage

	 renal failure

	 renal impairment

	 renal infection

	 renal scan

	 renal tract ultrasound

	 Renal transplant

	 Renal tubular function and perfusion

	 Renal tubular obstruction

	 renal ultrasound

	 Renovascular hypertension

	 right ventricle

	 risk

	 risk factors

	 rotator cuff syndrome

	 ruptured aneurysm

	 SAAG

	 sciatica

	 secondaries

	 serum-ascites albumin gradient

	 sestamibi

	 shoulder

	 shoulder injection

	 side effects

	 SIR

	 SIRT

	 small bowel

	 small intestine

	 spina bifida

	 spinal canal

	 spinal tumours

	 spine

	 spine fluid

	 spine fracture

	 spine injection

	 spine needle

	 stenosis

	 stent

	 stent insertion

	 stenting

	 stents

	 stereotactic biopsy

	 steroid injection

	 steroid needle

	 stress fracture

	 stress perfusion

	 stress test

	 stroke

	 subacromial bursitis

	 subarachnoid haemorrhage

	 subarachnoid hemorrhage

	 surgical foetal intervention

	 symptomatic scoring

	 synovitis

	 TACE

	 targetted biopsy

	 tendinitis

	 thin bones

	 thyroid

	 thyroid cancer

	 thyroid scan

	 thyrotoxicosis

	 tissue biopsy

	 tracer

	 transforaminal

	 transvaginal ultrasound

	 trauma

	 trochanteric bursitis

	 tumours

	 ultrasound

	 ultrasound of hips

	 upper gastrointestinal study

	 upper GI study

	 ureter

	 ureter blockage

	 urinary infection

	 urine bag

	 urine infection

	 urosonogram

	 uterus

	 UTI

	 vacuum assisted biopsy

	 vascular stenting

	 VCG

	 VCU

	 vertebra

	 vertebral fracture

	 virtual colonography

	 virtual colonoscopy

	 voiding cystogram

	 voiding cystourethrogram

	 vomiting

	 wide local excision

	 wrist injection

	 wrist ultrasound

	 x-ray

	 X-ray dye

	 yttrium



	
							
						



				
				


			

	