
Gadolinium Toxicity Gd3+ 

Gadolinium chelates are widely used as contrast media for magnetic 

resonance imaging. The approved gadolinium-based contrast agents 

(GBCAs) have historically been considered safe and well tolerated 

when used at recommended dosing levels. 

 

Magnetic resonance imaging 

Magnetic resonance imaging (MRI) is a medical imaging technique 

used in radiology to form pictures of the anatomy and the 

physiological processes of the body in both health and disease. MRI 

scanners use strong magnetic fields, radio waves, and field gradients 

to generate images of the organs in the body. 

MRI does not involve x-rays, distinguishing it from computed 

tomography (CT or CAT). MRI can often yield different diagnostic 

information compared with a CT. 

Magnetic resonance imaging (MRI) with gadolinium-based contrast 

agents (GBCAs) have been used for more than 25 years in more than 

100 million patients. 

 

The extraordinarily positive recorded safety record of GBCAs with 

serious adverse reactions only in the range of 0.03% of all 

administrations has made possible research studies in humans to 

focus on pathologically relevant changes in the blood-

brain barrier permeability.  

 

However, heavy metals such as gadolinium are also highly toxic to 

mammals and humans, and has precluded using free Gd3+ as a 

human contrast agent. Several Food and Drug Administration (FDA) 

approved Gd3+ bound to a chelating molecule that renders GBCAs 

sufficiently safe for acute intravenous use in humans while preserving 



gadolinium’s paramagnetic activity for MRI detection. Critical to the 

safety of any GBCAs is for free Gd3+ to remain tightly bound to its 

chelating agent as long as it remains in the patient’s body. With 

normal kidney function the biological half-life of GBCAs for CNS 

indications is between 90–120 min, which eliminates significant 

dissociation of Gd3+ from its chelating agent resulting in barely 

detectable release and accumulation of free toxic Gd3+ in the body 

fluids and tissues.  

 

This is in contrast to what we have found in our studies. 

 

The use of gadolinium has been and should continue to be guided by 

the risk-benefit ratio. However it is important we reassess the risk 

given we are learning much more about retention as testing is coming 

online. The FDA launched an investigation on the risk of brain 

deposits following a repeated use of GBCAs 

(http://www.fda.gov/Drugs/DrugSafety/ucm455386.htm) 

Previously it was widely believed that GBCAs are rapidly and 

completely excreted from the human body in an intact state. In recent 

years, however, there is a growing body of data that demonstrates 

that gadolinium accumulates in tissues, including brain, bone, and 

kidneys, of patients exposed to GBCAs during magnetic resonance 

imaging (MRI) despite normal renal function. Retention of gadolinium 

increases in those who have repeated GBCA exposure. Patient 

initiated survey results available through the Lighthouse Project (a 

patient advocacy group) and various growing Facebook groups of 

injured patients show the onset of a series of symptoms, including 

neurological, musculoskeletal, and dermal, within a month of an MRI. 

The understanding and testing of the mechanisms of gadolinium 

toxicity can help determine the clinical significance of gadolinium 

https://l.facebook.com/l.php?u=http%3A%2F%2Fwww.fda.gov%2FDrugs%2FDrugSafety%2Fucm455386.htm&h=ATOkj0mYFL-MBl0EIQa9MvymFmcOYTd3LZJlwrUPjF7dsP9pP-6M27TFhu-T3BNTn3l2i2isMWCkfzv5-NkKBLi3DnJst8Hd1zL22j_KpcHLn0T_29QnIQG4a0JEpKDA2dhpvxkPVkAmdA


retention in tissues so that the risks of GBCA use for MRIs can be 

better assessed. This can then serve to develop guidelines for GBCA 

use, the development of new gadolinium chelates with higher stability 

and less toxicity, and determining the utility of gadolinium chelation 

therapy. 

 

 

Conclusions 

 

Notwithstanding that Gadolinium coupled to a chelator has an 

impressive safety record, lately we have to recognise that Gadolinium 

injections may cause Gadolinium intoxication and retention. 

 

Doctors need to know about this disease by periodic medical 

literature or by notification issued by the Department of National 

Health and have availability to test for it. 

 

Gadolinium intoxication is a debilitating disease. These patients are 

chronically ill, in constant pain, cannot mentally perform their job 

and have lost their zest of living. The social impact is not negligible 

and must be understood. 

 

There are no fast and sufficient treatments for this problem, but the 

chelator DTPA is at this time the best therapy for a number of 

complaints. It is an inexpensive easily obtainable medication and 

must be made widely available. 

 

These patients need to counsel what treatment options they have and 

where they can be treated, but Gadolinium intoxication poses 

serious health risks and must not be ignored. 



 

Suggestions: 

 

A patient needs to tested before the actual Gadolinium injection with 

the MRI. Such a test needs to be developed,  but 

should analyse existing gadolinium and other heavy metal amounts 

as well as check the functionality of major organs. 

 

Doctors are cautioned to avoid using it with patients who have acute 

kidney injury or performance issues or are at high risk of nephrogenic 

systemic fibrosis. 

 

A provocation test for all patients who have had an MRI with 

gadolinium injection within the last 6 months will be conducted to 

conclude if there are differences between patients with and without 

intoxication. 

 

An investigation is needed to understand the brands of Gadoliniums 

used at hospitals.  

This should include analysis of the hospitals with the highest number 

of Gadolinium intoxications. Testing for Gadolinium 

intoxication and developing the best treatment options is most vital. 
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