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SUMMARY

Introduction Adrenoleukodystrophy (ALD) is a rare genetic disease, caused by mutations in ABCDT gene
located on the X chromosome (X-ALD), underdiagnosed worldwide.

Case Outline We present a clinical case of a six-year-old boy with childhood cerebral X-ALD. Magnetic
resonance imaging of the patient’s brain showed bilateral lesions similar to ALD in parietal-occipital lobes
of the brain. Plasma very long chain fatty acids determination test showed an elevated level of C26 and
C26/C22 ratio which confirmed the diagnosis of X-ALD.

Conclusion The key point of this clinical case report is to draw attention of physicians to the earliest
possible recognition of X-ALD patterns, because an effective treatment can only be established for early-

stage cerebral ALD.
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INTRODUCTION

Adrenoleukodystrophy is a rare genetic dis-
ease caused by mutations in the ABCDI gene,
which maps to Xq28 chromosome, thus it is
commonly called X-linked adrenoleukodystro-
phy (X-ALD). The occurrence of X-ALD is one
in 20,000 to 50,000 individuals worldwide [1,
2]. ABCDI gene mutation causes the encoded
ATP-binding cassette transporter protein in-
ability to transfer CoA (coenzyme A)-activated
very long chain fatty acids (VLCFA) into per-
oxisomes for their B-oxidation. Non-degraded
VLCFA (carbon atoms > C22) accumulate in
tissues or body fluids and usually cause ner-
vous system demyelination and adrenal insuf-
ficiency [2, 3]. Several phenotypes of X-ALD
can be distinguished: childhood cerebral ALD,
adolescent cerebral ALD, adult cerebral ALD,
adrenomyeloneuropathy, Addison disease only,
and women with X-ALD [2].

The aim of this study is to report a rare
genetic disease caused by mutations in the
ABCDI gene located on the X chromosome
(X-ALD).

CASE REPORT

We present a case of childhood cerebral X-
ALD in a six-year-old boy. The onset of the

disease was observed at the age of five years.
The first sign of the disease was an episodic
lateral deviation of the right eye. Vomiting and
febrile temperature appeared approximately at
the same time. Symptomatic treatment was
administered. Complaints of reduced hear-
ing and eyesight appeared three months later.
Furthermore, chronic bilateral neuritis of co-
chlear nerves was diagnosed by an otorhino-
laryngologist and was treated with piracetam
and vitamins B6 and B12. Piracetam (900 mg
per day) was prescribed to prevent vertigo, and
vitamins B6 and B12 were prescribed to treat
neuritis. Blurred vision was corrected with
glasses. There was no response to the treatment
and the condition was slowly aggravating. The
boy became hulky, complained of headaches
in the forehead followed by sleep and articula-
tion disorders. The patient was hospitalised in
pediatric neurology unit because of complaint
of blindness, nine months after the first symp-
tom of the disease was recorded. On clinical
examination the child’s sight was diagnosed
as abnormal, he could not appropriately re-
spond to given orders or questions. Tendon
reflexes and the Babinski sign were stronger
on the left half of the lower limbs. Photoreac-
tion on the left pupil was reduced, while there
was no reaction observed on the right. Menin-
geal symptoms were negative. Other systems
did not show any abnormalities. Blood count



Diagnostic imaging and biochemical findings of rare inherited X-linked adrenoleukodystrophy in a child

10cm

10 cm

10 cm

10 cm

Figure 1. Brain MRI of the six-year-old child with X-linked adrenoleukodystrophy; bilateral symmetrical areas of hyperintense T2-weighted
signals are noted in temporal, occipital, and parietal white matter of cerebrum; post-contrast study showed peripheral enhancement of these
areas; similar hyperintense areas were found in pons and mesencephalon, corresponding to medial and lateral lemniscus

and chemistry, electrolytes, glucose levels were normal.
Computer tomography (CT) with and without contrast
was performed. There was a bilateral lesion similar to ad-
renoleukodystrophy in parietal-occipital lobes of the brain.
After that, brain magnetic resonance imaging (MRI) and
level of adrenocorticotropic hormone were performed.
MRI showed bilateral symmetrical areas of hyperintense
T2-weighted signals noted in temporal, occipital and
parietal white matter of cerebrum. Post-contrast study
showed peripheral enhancement of these areas. Similar
hyperintense areas were seen in pons and mesencephalon
corresponding to medial and lateral lemniscus (Figure 1).
These classical symmetrical occipital white matter lesions
were typical of ALD [4]. Adrenocorticotropic hormone was
highly increased, so replacement therapy with hydrocorti-
sone was recommended. Other instrumental examination
involved BERA (brainstem-evoked response audiometry)
and abdominal ultrasound, which were normal.

Plasma very long chain fatty acids (VLCFA) determina-
tion test confirmed the diagnosis of X-ALD. There was an
elevated level of C26 and C26/C22 ratio in the VLCFA test
(Table 1). The diagnosis was made according to the clini-
cal presentation, MRI, and the fatty acid profile; however,
ABCDII gene mutations on the X chromosome were not
tested.

Apart from the proband, his healthy two-year-old
brother was also tested for the fatty acids profile. It was
not elevated, even C22 was below the range (Table 2), thus
the possibility of the onset of the disease in the younger
sibling was excluded.
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Table 1. X-ALD patient’s and two-year-old healthy brother’s profile of
very long chain fatty acids

Long chain X-ALD Healthy Normal
fatty acid patient brother range

C22 41.3 pmol/I 36.3 umol/I 41.9-119 umol/I
C24 77.8 umol/I 29.4 pmol/I 20.3-96.1 pmol/I
C26 3.34 umol/I 0.36 0.18-1.06 pmol/I
C24/C22 1.883 0.812 0.39-1.38
C26/C22 0.08 0.01 0.002-0.021

C - number of carbon atoms of the fatty acid chain; C24/C22 - ratio of C24 to
C22; C26/C22 - ratio of C26 to C22

Table 2. Two-year-old healthy brother’s profile of very long chain fatty

acids
Long chain fatty acid Value Normal range
22 36.3 pumol/I 41.9-119 pmol/I
24 29.4 umol/I 20.3-96.1 pmol/I
C26 0.36 0.18-1.06 pmol/I
C24/C22 0.812 0.390-1.38
C26/C22 0.01 0.002-0.021

C - number of carbon atoms of the fatty acid chain; C24/C22 - ratio of C24 to
C22; C26/C22 - ratio of C26 to C22

DISCUSSION

X-linked ALD leads to demyelination of the nervous sys-
tem, adrenal insufficiency, and accumulation of long-chain
fatty acids [2]. The clinical course in ALD is characterised
by behavioural disorders, ataxia, visual loss, decreased hear-
ing and epileptic seizures, followed by mental deterioration,
psychosis, and death. Abnormal skin pigmentation and
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other features of adrenal insufticiency may become appar-
ent before neurological symptoms. The diagnosis of X-ALD
is confirmed by analysing the plasma levels of VLCFAs or
identifying aberrant mutations in the ABCDI gene [1].

X-linked ALD is a white matter disease, which can
initially present with psychiatric symptoms and thus be
misdiagnosed as a primary psychiatric disorder. Behav-
ioural and emotional changes develop prior to progressive
deterioration of vision, hearing, and motor functions. In
our patient, the first symptoms were observed as episodic
lateral deviation of the right eye. Within a few months, the
child’s cognitive abilities and speech deteriorated, and dif-
ficulty in walking developed accompanied with behaviour
changes.

Many tests had been performed over approximately
eleven months until the diagnosis of X-linked ALD was
confirmed by VLCFA analysis. The main goal of this clini-
cal case is to draw attention of doctors to recognize X-ALD
as early as possible, because the only possible treatment
is for the early-stage disease. It is the allogeneic hemato-
poietic cell transplantation that allows the stabilization of
the disease [5].

The important point is that the patient has a two-year-
old brother, whose fatty acids profile showed no abnormal-
ities. Thus, the conclusion was that he would not develop
a neurologic disease later on. Prior risk for the brother
in current X-linked disorder to inherit the mutation was
increased, since the mother is a possible carrier of the mu-
tation. However, a de novo mutation cannot be excluded
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mother. Early diagnosis (presymptomatic), could be useful
due to some new therapeutic methods, currently available.
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sion of ABCD2 gene could be a possible treatment for X-
ALD [6]. Recombinant adeno-associated virus serotype 9
(rAAV9) vectors were used for the delivery of the human
ABCDI gene to the mouse central nervous system [7, 8].
Current article points to the importance of confirmation
of the diagnosis by radiological and biochemical methods,
which is beneficial for genetic prognosis, early treatment,
and sibling testing.
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CAXETAK

YBop AppeHoneykoanctpoduja (AJ1[1) peTka je HacnegHa 60-
nect ycnep mytauuje reHa ABCD1 Ha xpomo3somy X (X-AJ11).
Mpuka3s 6onecHuKa MpriKasaH je cnyyaj WecToroguLLber ae-
Yaka ca LepebpanHom X-AJ1. MarHeTHa pe3oHaHua (MP) mo3ra
je nokasana o6ocTpaHe nesuje cnnune AJ1[ly nepujeTo-oKuu-
MUTAIHOM pextby. TeCT Beoma Ayriix naHaLa MacHUX KucenvHa
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y Maa3mu Nokasao je nosuiieH HUBo C26 n ogHoc C26/C22 n
noTepano AujarHosy X-AJ1[.

3akrbyuak EpukacHo neuere X-AJ11l moryhe je y paHoj ¢pasu
6onecTu, Kaga ce AnjarHo3a Moe NocTaBUTU HaBeJeHUM MOp-
bonowKnm 1 6roxemMmmjCcKMM NoKasatesbrma.

KmbyuHe peun: X-Be3aHa agpeHoneykonuctpoduja, macHe
KucenvHe, MP
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