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It is often recommended that patients with large congenital
melanocytic nevi have MRI exams. The main reason to get
MRI of the brain is to look for the presence of melanin in
the brain. Melanin is the pigment in nevi. Because it has
unpaired electrons, melanin causes changes in the magnetic
character of water protons, allowing us to see areas of
melanin by using magnetic resonance imaging (MRI). It is
important to acquire the MRI properly in order to maximize
your ability to see any melanin that might be in the brain.

What is an MRI?
The MRI machine is like a big tube; they are shorter than
they used to be, but still quite long. The tube is a big
electromagnet with tanks of liquid helium and liquid
nitrogen around it to keep it cool enough to work properly.
The water molecules in your body are temporarily made
into small magnets by the MR scanner. This has no effect
on your body, but it allows the magnet to generate pictures
of various parts of your body. A lot of electronic circuits
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body react to the magnetic field. Water molecules in blood
react differently than ones in your liver, for example, and both
of those react differently than the ones in your brain. These circuits make the noise that you hear during the scan.

MR Techniques:
MRI is best performed at 1.5 T or higher. Bigger is not necessarily better, and there is no reason to have a 3T scan.
However, 1.5T images are usually better than 1T or less. The areas of the brain in which melanin tends to accumulate are
small and are sometimes obscured by imaging artifacts, so we recommend that spin echo T1 weighted images of 4 mm or
less and small or no interslice gap be obtained in coronal, sagittal, and axial planes. The best sequences are 2D spin echo
images using repetition time (TR) of 500-600 ms and echo time (TE) of 10-15 ms. 3D gradient echo sequences with partition
size of 1-1.5 mm can be reformatted in 3 planes. These work well with TR of 35 ms, TE of 7 ms, and flip angle (theta) of
35°. We have found that benign collections of melanin do not elicit reaction in the form of edema in the surrounding brain,
nor do they enhance if MR contrast agent is administered. However, tumors containing melanin do elicit edema and enhance.
Therefore, we always acquire T2 weighted images. To look for edema, we use conventional spin echo T2 weighted images
using TR of 3000 ms and TE of 120 ms in infants (<1 year old). In older children, we use TR of 2500 ms and TE of 70 ms;
FLAIR images can be substituted for spin echo T2 in children more than 2 years old. To look for enhancement, we
administer paramagnetic contrast, which is a standard MR gadolinium contrast agent, and then acquire another set of T1weighted images.

MR Findings
On T1 weighted images, we look for areas that are bright compared to normal brain. The most common locations for these
are the anterior temporal lobes, near the amygdalae (see Figure), the brain stem (especially the pons), and the cerebellum. In
young infants, these areas will be slightly dark compared to normal white matter on T2 weighted images. If the areas are
brighter after administration of contrast than before, they are said to be “enhancing”. If the areas around the regions of
melanin are brighter than normal white matter on T2 weighted images, they are said to elicit edema.

