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Adrenoleukodystrophy (ALD) is a rare, genetic
disease caused by mutations in the ABCDI
gene that results in a deficiency of the
adrenoleukodystrophy protein (ALDP) and
the accumulation of very-long-chain fatty
acids in plasma and tissue — primarily of
the nervous system and adrenal glands.

Without early diagnosis, the disease

can develop into cerebral ALD, a

severe, progressive and life-threatening
neurodegenerative form of ALD that can
cause behavioral, cognitive and neurological
deficits. If left undiagnosed, ALD can lead
to total disability and subsequent death
within five years after initial symptoms. The
severe form of this X-linked disease almost
exclusively affects men.

Regular neuro monitoring of ALD patients
using MR is important to diagnose cerebral
ALD, which involves the destruction of the
myelin sheath. In boys three to 12 years,
MR should be performed every six months.
After age 12, monitoring should continue,
however, frequency of MR imaging is at the
discretion of the physician.*??
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In these cases, we must achieve good
white-gray matter delineation with good
spatial resolution in any plane that does
not impede SNR to assess changes in

brain volume and detect abnormalities in
small areas of the brain. This is particularly
important in patients with pre-existing
white matter lesions.

Because these patients are regularly
monitored for the presence of cerebral
ALD, we require good homogeneity and
reproducible studies across multiple

examinations. The use of AIR™ Recon DL
3D and the 48-channel Head Coil on the
SIGNA™ Premier 3.0T system provides the
homogeneity, high spatial resolution and
SNR needed for these examinations. In
addition, HyperSense is compatible with
3D MP-RAGE and HyperBand can be used
with DTI.



Patient history

A 27-year-old man with ALD presented for
a neuro examination to evaluate possible
progression of the disease. Patient received

a hematopoietic marrow transplantin 1998.

Patient continues to experience seizures.

Results
No evolution of ALD was detected.

Discussion

The combination of AIR™ Recon DL 3D and
HyperSense provided excellent image
quality in a comfortable scan time for the
3D acquisitions. AIR™ Recon DL DWI and
HyperBand further improved SNR in the
diffusion sequence. This resulted in more
detailed images that improved reliability
of the examination to detect any signs

of clinical evolution to cerebral ALD and
helped plan appropriate treatment.

The excellent image quality of the MP-
RAGE allowed us to confidently assess the
morphology of the brain for the presence
of new lesions. With the increased SNR in
the DWI, we were able to obtain DTI with
a better visualization of deep gray matter
than in prior examinations of this patient.
The capability to perform 3D acquisitions

with high spatial resolution in all required
contrasts and DTl in 64 directions, all in a
standard scan time of 13:17 minutes, was

impressive. @
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Figure 1. Prior examination
performed at 3.0T in 2017.
(A-C) 2D FLAIR and (D, E) DTI.

Figure 2. Follow-up exam performed in 2023 on the SIGNA™ Premier with MR 30 for SIGNA™ and the
48-ch Head Coil. All sequences performed with AIR™ Recon DL. (A, B) 3D Cube FLAIR and (C, D) 3D MP-RAGE.

Figure 3. (A-C) DTl in 64 directions with
AIR™ Recon DL and the 48-ch Head Coil.
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