
Gadolinium Pollution - A future forward 
perspective on human and environmental impact

Since 1988, gadolinium-based contrast agents (GBCAs) have been 
used in more than 300 million procedures worldwide to improve 
image contrast in Magnetic Resonance Imaging (MRIs)1. The 
composition of GBCAs have been improved to be more stable, but 
many have raised concern that dissociated gadolinium may 
have potentially extreme adverse effects on humans, animals, 
and our environment. For example, it is known that GBCAs are 
primarily excreted through urine and enter the sewage system, but 
levels of gadolinium are not monitored at wastewater treatment 
plants as standard practice. GBCAs are highly soluble and stable, 
and thus are not effectively removed by conventional water 
treatment processes. This leads to GBCA accumulation in surface 
water and even drinking water supplies2,3. Mentioned here is a 
single source and example of gadolinium pollution, which presents 
the opportunity to investigate a broader perspective and current 
known understanding of gadolinium pollution. 
As the utility and demand for gadolinium in MRI applications 
continues to grow, we encourage greater collective effort amongst 
scientists, physicians, and researchers to understand the full scope 
of gadolinium’s effect on human health and the environment. This 
review seeks to consolidate the current known understanding 
of gadolinium pollution, raise awareness about gadolinium 
pollution, and to advocate for meaningful interventions via 
interdisciplinary research.  

GBCAs have been a pivotal component of MR imaging technology and 
advancement for diagnoses and guiding treatment, however there is 
growing evidence to support human and environmental contamination. 
● Radiologists must explore dose reduction and use of higher relaxivity 

contrast agents4,5

● To date, GBCAs and gadolinium are not classified as toxic waste 
materials

● To date, no technology exists to remove gadolinium or recycle it from 
water

Future directions:
● Research the long-term implications of GBCAs
● Engineer techniques for gadolinium acquisition from water, including the 

use of microorganisms
● Push the boundaries of limiting GBCAs without compromising image 

quality and patient treatment

This manuscript is a review article of the current literature as 
pertains to gadolinium impact on human and environmental health. 
This review was conducted using an unstructured, narrative 
approach to explore current perspectives, data, and understanding 
of gadolinium pollution. Relevant literature was identified through 
searches of major academic databases including PubMed, Google 
Scholar, and MSU Libraries. Articles were selected based on their 
relevance, contribution to the field, and accessibility, with an 
emphasis on peer-reviewed publications. The review aimed to 
provide a broad overview of key developments, emerging trends, 
and ongoing debates within the topic area, without employing 
formal inclusion or exclusion criteria.
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