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Abstract: Contrast medium extravasation 
(CME) refers to the leakage of intravenous 
administration into adjacent soft tissues, 
which may cause tissue injury or destruction. 
This study aims to evaluate risk factors, 
conduct and post-event evolution.
An epidemiological study of CME cases was 
carried out in a public health unit in Goiás, 
Brazil, and their evolution. The indicator 
parameterization sheets were evaluated, 
carried out every month by the hospital health 
team, in the period between 02/01/2022 and 
12/31/2022, in which there is a description of 
the number of exams performed, the number 
of CME, in addition to the profile of affected 
patients.
A total of 4,078 contrast exams were performed, 
1,646 of which were computed tomography 
(CT) with the administration of non-ionic, 
low-osmolality iodinated contrast (Ioexol) 
and 2,432 Magnetic Resonance Imaging 
(MRI) with the administration of non-ionic, 
linear gadolinium contrast (gadodiamide). 
There were twelve extravasations on CT and 
one on MRI (0.3% of exams performed). Of 
these thirteen patients, twelve had at least one 
risk factor for CME, being those related to the 
patient: age over 60 years (30.7%), hospitalized 
(23%), female sex (46.1%) and general 
pathologies (69.2%), highlighting difficult-
to-control systemic arterial hypertension, 
stroke, Crohn’s disease, oncological disease, 
Fahr’s disease and deep vein thrombosis. The 
risk factor for CME directly related to the 
technique was automatic injection in 100% of 
CT cases. The case of the only patient without 
known risk factors for CME encouraged 
training for the entire healthcare team 
involved. The cases were followed up without 
any reports of unfavorable evolution.
To know the prevalence and nature of CME 
cases allows the evaluation of the institutional 
epidemiological profile, in addition to 
improving the training of the health team.
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INTRODUCTION
Radiological contrast media for intravenous 

use are substances typically composed of 
iodine and gadolinium, used to improve 
the visibility of internal body structures in 
imaging techniques, notably in Computed 
Tomography (CT) and Magnetic Resonance 
Imaging (MRI). In recent decades there has 
been a considerable increase in its use, with 
the aim of detecting, evaluating and staging 
various disorders.

Despite the benefits of intravenous 
injection in the evaluation of specific cases, 
this procedure may present risks, although 
infrequent. Among them is contrast medium 
extravasation (CME), defined as the leakage of 
contrast medium administered intravenously, 
which presumably must remain inside the 
vessel, into adjacent soft tissues, potentially 
causing tissue injury or destruction.

The occurrence of CME is infrequent and 
its incidence may vary mainly according to the 
type of contrast medium administered. There 
are reports in the literature of an incidence 
ranging from 0.1% to 0.9% for iodinated 
contrast media, and from 0.03% to 0.06% 
for gadolinium-based contrast media. The 
lower incidence of gadolinium-based CME, 
approximately six times lower compared to 
iodinated contrast media, has been attributed 
to associated cofactors, such as low volume of 
contrast used, low injection rates and greater 
use of manual injection.

Most contrast extravasations cause mild 
reactions, such as minimal local swelling or 
erythema. However, with extravasation of 
large volumes, skin necrosis, ulceration and 
compartment syndrome may occur.

Preventive measures to avoid these 
complications can be taken, such as the use of 

non-ionic contrast (low osmolarity), careful 
choice of the intravenous administration site 
and close monitoring of the patient during 
contrast injection. Furthermore, guidance 
to patients to immediately recognize the 
complication can minimize or prevent 
extravasation injuries.

A considerable part of CT and MRI exams 
require the use of intravenous contrast for 
successful diagnosis and, consequently, better 
patient care. This use must be based on an 
excellent assessment of its risks and benefits. 
Therefore, the occurrence of adverse events 
such as CME is part of the radiological 
routine and must be promptly recognized and 
appropriately treated, and the team must be 
prepared to manage the situations that arise, 
since severe complications can occur and 
consequently lead to an increase in morbidity 
and mortality and hospital stay. Based on this 
maxim, an epidemiological study was carried 
out to evaluate how this production of care has 
occurred within a Brazilian public health unit, 
aiming to evaluate the risk factors of this event, 
the conduct and post-event developments.

METHODS
An epidemiological study of CME cases 

was carried out in a public health unit in Goiás, 
Brazil, as well as their evolution. The indicator 
parameterization sheets were evaluated, 
carried out every month by the hospital health 
team, in the period between 02/01/2022 and 
12/31/2022, in which there is a description of 
the number of contrast exams performed, the 
number of health events CME, in addition to 
the profile of affected patients.
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RESULTS AND DISCUSSION
4078 contrast exams were performed, 

1646 Computed Tomography (CT) with 
administration of non-ionic, low osmolality 
iodinated contrast (Ioexol) and 2432 
Magnetic Resonance Imaging (MRI) with 
administration of non-ionic and linear 
gadolinium contrast (Gadodiamide).

All patients underwent a prior assessment 
in search of currently known risk factors for 
the contrasts in question, including: previous 
allergic episode or uncertain manifestation 
to a contrast medium; asthma; renal 
insufficiency. However, the only factors that 
absolutely contraindicated contrast injection 
were: Glomerular Filtration Rate < 30 mg/dL; 
history of a previous severe allergic reaction 
to contrast media (such as anaphylaxis 
and laryngeal edema, for example). This 
assessment was carried out jointly, both 
by the nursing technician and nurse in the 
sector, as well as by radiology technicians and 
radiologists. Added to this, the patient was 
informed of the risks of the exam and actively 
participated in the decision-making process 
on whether or not to use contrast.

There were twelve extravasations on CT 
and one extravasation on MRI, totaling 
around 0.3% of the tests performed. Of the 
computed tomography scans using contrast, 
around 0.73% had an episode of extravasation 
(Graphic s 1 and 2). Extravasation occurred in 
approximately 0.04% of MRIs using contrast 
(Graphic s 3 and 4). 

Graph 1: Exams and without extravasation 
of iodinated contrast media (EMC) (non-

ionic and low osmolality), carried out at the 
institution, from February to December 2022, 
in absolute numbers. There were 2 episodes of 

CME in tomographic examinations

Graph 2: Exams with and without 
extravasation of contrast media (EMC), 

iodinated (non-ionic and low osmolality), 
carried out at the institution, from February 
to December 2022, in percentage numbers. 
There were 12 episodes of CME in 0.73% of 

tomographic exams.
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Graph 3: Exams with and without 
extravasation of contrast media (CME), 

gadolinium (non-ionic and linear), carried 
out at the institution, from February to 

December 2022, in absolute numbers. Only 1 
episode of CME occurred.

Graph 4: Exams with and without 
extravasation of contrast media (CME), 

gadolinium (non-ionic and linear), carried 
out at the institution from February to 

December 2022, in percentage numbers. 
CME occurred in only 0.04% of exams using 

gadolinium.

In total, therefore, there were thirteen 
episodes of contrast extravasation at the 
institution during the period evaluated. Of 
these thirteen episodes, twelve occurred 
in patients with at least one known risk 
factor for CME. When grouping all the risk 
factors evaluated and present in these cases 
(as illustrated by Graphic 5), we have the 
following:

- 30.7% of patients evaluated were over 60;
- 23.0% of patients were hospitalized;
- 46.1% were female;
- 69.2% had at least some diagnosed 
comorbidity. Of these comorbidities, 
the following stood out: difficult-to-
control systemic arterial hypertension; 
chemotherapy/radiotherapy treatment; 
breast cancer; Crohn’s disease; Fahr’s 
disease; sickle cell anemia; tetraplegia; 
pressure ulcer; tuberculosis; dehydration/
diarrhea; history of deep vein thrombosis 
and peripheral arterial obstructive disease; 
stroke sequelae.
It is noteworthy that in all computed 

tomography exams there was automatic 
injection of iodinated contrast medium, using 
an injection pump, considered in itself a risk 
factor directly related to the exam technique.

Therefore, a higher prevalence of CME was 
noted in exams using iodinated contrast (non-
ionic and low osmolality), to the detriment of 
exams using gadolinium contrast (non-ionic 
and linear). The only case of extravasation 
that occurred with gadolinium contrast was 
in a patient with more than one associated risk 
factor: he was 71 years old, had tissue fragility 
and reduced mobility due to an ischemic 
stroke, with right hemiparesis.

Of the thirteen episodes of extravasation, 
therefore, only one had no known risk factors 
for CME. This, in turn, encouraged training 
for the entire healthcare team involved.

All cases evaluated were followed up 
without any reports of unfavorable evolution, 
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Graphic 5. Most common risk factors for contrast media extravasation occurring at the institution, from 
February to December 2022.

after correctly following the CME protocol 
based on international recommendations 
from the American College of Radiology.

CONCLUSION
To know the prevalence and nature of 

CME cases allows the assessment of the 

institutional epidemiological profile, in this 
case compatible with the literature analyzed, 
in addition to improving the training of the 
health team through the assessment of risk 
factors and the feasibility of the CME protocol 
used in the institution.
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