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The introduction of hardware and software innovations have

resulted in a huge advance for diagnostic imaging in the last de-

cades, especially the evolution of functional studies of human tis-

sues which do not require the use of contrast medium(1–3). Never-

theless, the use of contrast agents is still required in specific set-

tings of the clinical practice to differentiate healthy from diseased

tissues. The discussion about contrast agents’ techniques is there-

fore very important and has been valued in our community(4–7).

In this scenario, we can welcome the study developed by

Pinheiro et al.(8) published in the present issue of Radiologia Brasi-

leira. Such authors have carried out in vitro investigations of dif-

ferent concentrations of diluted gadolinium-saline solution com-

bined with local anesthetic (lidocaine) and iodinated contrast agent.

The results of this study have potential implications for the evalu-

ation of internal joint derangements using magnetic resonance ar-

thrography (MRA).

Iodinated contrast agent is included by some radiologists in

the composition of paramagnetic contrast-saline solution prepared

for direct MRA. Other radiologists prefer to inject iodinated con-

trast into the joint prior the gadolinium injection. In both situa-

tions, the iodinated contrast agent is useful to confirm the intra-

articular positioning of the needle in cases where fluoroscopy is

utilized to guide the procedure. With both techniques, the end result

is a mix of iodinated contrast agent and gadolinium in the intra-

articular saline solution. Another advantage of using an end solu-

tion with iodinated contrast agent is the possibility of converting a

MRA into a computed tomography arthrography (CTA), in cases

where the patient shows claustrophobia or in case of unexpected

technical problems with the MRI equipment during MRI acquisi-

tion. CTA represents an interesting alternative to investigate joint

diseases when multislice CT equipment is available(9–11) and there-

fore it can be used if for any reason MRA cannot be performed.

Local anesthetics may also be added to the MRA paramag-

netic contrast saline solution, either to alleviate pain and discom-

fort(12), potentially reducing motion artifacts in MRI acquisition,

or to collect additional information in order to investigate the in-
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tra-articular origin of the pain, usually used in hip and ankle MRA.

At some radiology centers, steroids are also added with the pur-

pose of obtaining a post-procedural therapeutic effect(13).

Pinheiro et al.(8) have demonstrated that paramagnetic con-

trast dilution with iodinated contrast agent or with lidocaine re-

duced the solution signal intensity as compared with the dilution

solely with saline. Such a result is partially in disagreement with

recently published data(13), and we must be cautious in relation to

the conclusion that the use of iodinated contrast agent and lidocaine

with paramagnetic contrast saline solution in MRA should be mini-

mized. Ugas et al.(13) have not found any significant signal inten-

sity alteration at T1-weighted images in the comparison between

several solution combinations with different steroids (betametha-

sone, triamcinolone and methylprednisolone) or with different types

of local anesthetic (lidocaine, ropivacaine and bupivacaine) to

compose the MRA paramagnetic contrast saline solution. Differ-

ently from Pinheiro et al.(8), those authors concluded that thera-

peutic steroid or local anesthetic doses can be added to the MRA

mixture without compromising the signal intensity resulting from

the paramagnetic contrast medium and without the need for chang-

ing the gadolinium concentration to optimize the technique(13).

Pinheiro et al.(8) and Ugas et al.(13) both have found a change

in the signal intensity peak of the gadolinium solution as iodinated

contrast agent was added. Pinheiro et al. have compared gado-

diamide (gadolinium) solution in three different concentrations (2.5

mmol/L, 5.0 mmol/L and 10.0 mmol/L) and found that 2.5 mmol/

L would be the ideal concentration with iodinated contrast agent

utilized in the dilution. Ugas et al. have studied different gado-

linium concentrations (0.3125 mmol/L, 0.625 mmol/L, 1.25

mmol/L, 2.5 mmol/L and 5.0 mmol/L). According to these au-

thors, the signal intensity curve changes and the maximum signal

intensity is obtained with lower gadolinium concentrations (0.625

to 1.25 mmol/L) when iodinated contrast agent is added to the

solution. In summary, currently available results of in vitro studies

are in agreement in regards to the interaction between the iodi-

nated contrast agent and the gadolinium. Thus, it would be pru-

dent to use lower gadolinium concentrations (0.625 to 2.5 mmol/

L) when adding iodinated contrast agent to the solution.

Other reason to be cautious in relation to the available data

in the literature about the mixture of iodinated contrast agent or
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anesthetic with gadolinium saline solution for MRA(8,13) is that such

published studies were developed in vitro and, therefore, there is

no guarantee that the results apply to the in vivo situation.

Finally, it is important to highlight the relevance of multidisci-

plinary and translational research applied to diagnostic imaging,

and the mentioned article published in the present issue is a good

example in this context.
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