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Abstract: Metachromatic leukodystrophy is a rare neurodegenerative lysosomal disease caused by deficiency of enzymes arylsulfatase
A results in accumulation of cerebrosidesulfatide in white matter of central and peripheral nervous system. Mutation in gene ARSA
and, in rare cases, due tovariations in the PSAP gene causes sapos in-B deficiency and is inherited in an autosomal recessive pattern.
There are three types of MLD based on the age symptoms appear: late-infantile MLD, juvenile MLD, and adult MLD, they affect both
intellectual and motor function. Symptoms vary by type but can include difficulty talking and walking, seizures, personality changes,
and behaviour and personality changes. Here we report a case of late infantile onset metachromatic leukodystrophy with normal
arylsulfatase A activity, mutations in the PSAP gene,presented with regression of milestone and myoclonic seizures and diagnosis of
MLD suspected on the basis of peculiar clinical history and confirmed on the basis of MRI and clinical exome studies.
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1. Introduction

Metachromatic leukodystrophy (MLD) is an autosomal
recessive neurodegenerative lysosomal disease characterized
by accumulation of sulfatides, within the myelin sheath of
the central and peripheral nervous system, leading to
progressive focal or generalized white matter degeneration
[1] [2] and loss of both cognitive and motor functions. It is
one of the most prevalent inherited white matter disorders
[3]. In vivo, the catabolism of sulfatide requires both the
enzyme arylsulfatase A and a specific sphingolipid activator
protein, saposin-B, encoded by the PSAP gene.
Arylsulfatase A activity is deficient in the classical forms of
MLD, but exceedingly rare cases of MLD are due to
saposin-B deficiency. Its incidence of 1 in 40, 000 to 1,60
000 individuals, worldwide [4]

2. Case Report

We report a case of a 3 year old boy born of non-
consanguineous marriage with normal birth history,
presented with regression milestones at 18 months of age.
The development milestones were normal till 15 month of
age. The child attained neck holding at third month and was
able to sit with support by sixth month, sitting without
support by eighth month and was walking with support by
ninth months. At the age of one year, the infant was able to
walk without support and was speaking mono-syllables by
sixth month and bi-syllables by nine months. He showed
stranger anxiety by 10th month of age.

He had gradually progressive regression of milestonehad
progressive inability to walk, sit and speak with in a time
span of one to two months followed by dystonia, muscle
weakness, delayed motor development, hypotonia,
development of spascity followed by hearing and vision
losswithin 6 month of onset of regression of milestones and
later developed decebrate posture along with myoclonic
seizures. The child required frequent hospitalization for
recurrent seizures requiringmultiple anti-epileptic agents.

The antenatal period was uneventful and the infant was
delivered by spontaneous vaginal delivery with birth weight
of 3 kg. No history of perinatal asphyxia, neonatal seizures
and neonatal jaundice. No significant maternal history and
no family history of similar complaints. On examination,
there were no neurocutaneous markers and no facial
dysmorphism. Central nervous system revealed generalized
spasticity, exaggerated deep tendon reflexes and extensor
plantar response. Cardiovascular system and respiratory
system were unremarkable.

Neuroimaging was done —MRI BRAIN showed a postero-
anterior gradient predominantly affecting parieto occipital
periventricular and deep white matter,splenium of corpus
callosum with anterior progression and caudal extension
along cortico spinal tracts without obvious enhancement and
showing restricted diffusion in certain areas suggestive of
metachromatic leukodystrophy.
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EEG was done suggestive of abnormal bilateral epileptiform
abnormality. EMG/NCV  test was  suggestive  of
demyelinating sensory motor generalized neuropathy.
Enzyme analysis of Arylsulfatase A was within normal
limit. Clinical Exome test of PSAP (NM_002778) gene in
exon 4 detected variant - chrl0:73591001A>T c¢.257T>A
p.lle86Asn with homozygosity in recessive inheritance
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Figure 4

pattern in child while the parents both had heterozygous
variant of the same gene.

Thus clinching the diagnosis of infantile metachromatic
leukodystrophy.The patient was treated with supportive care
and physiotherapy was advised
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3. Discussion

MLD is a lysosomal storage disease from the family of
leukodystrophies and among the sphingolipidoses it affects
the metabolism of sphingolipids. It has an autosomal
recessive inheritance pattern. [5,6]A leukodystrophy is a
genetic disorder that disrupts myelination in the brain. It
affects the growth and/or development of myelin, the fatty
covering which acts as an insulator around nerve fibre
throughout the central and peripheral nervous systems.

Aryl sulfatase A, a lysosomal enzyme aids in degradation of
sulfated glycolipids, especially galactosyl sulfatide.
Classical type MLD results from this arylsulfataseA enzyme
deficiency, which leads to accumulation of sulfatide in
central and peripheral nervous system, progressive
demyelination, motor and cognitive dysfunction. It is called
metachromatic leukodystrophy because sulfatide
accumulation in cells appears as granules that are coloured
differently than other cellular material (metachromatic)
when viewed under a microscope.

MLD has been categorized depending on the age of
presentation as late-infantile type (onset before three years
of age), juvenile type (onset before 16 years) and adult type
[7]. Late infantile and the juvenile variants are characterized
by rapid motor decline, while adult form presents with
cognitive and behavioural problems. This case is considered
as late infantile variant of MLD, based on the age of onset
and clinical presentation. The child presented with typical
regression of milestones followed by seizures. Another
characteristic feature of MLD in this child is recurrent
seizures and their increases inincidence with duration of
illness.

Generalized seizures are common in infantile type as in this
case, while partial seizures are more common in juvenile
type. Older children present with gait abnormalities,
seizures, behavioural changes and deterioration of scholastic
performance. Along with regression of milestones, spasticity
is a characteristic manifestation of MLD was also seen in the
child [8] [9].

The important diagnostic modalities used to confirm this
degenerative disorder are arylsulfataseA enzyme activity,
molecular genetic testing of arylsulfatase A, estimation of
urinary sulfatide and detecting metachromatic lipid deposits
in the nervous tissue [10]. Gene sequence analysis of
arylsulfatase A is an important tool for prenatal diagnosis.

Prosaposin (PSAP) gene mutations, affecting saposin B
(Sap-B), cause a rare metachromatic leukodystrophy (MLD)
variant in which arylsulfatase A (ARSA) activity is normal.
To date, only 10 different PSAP mutations have been
associated with a total of 18 unrelated MLD patients
worldwide.

In this case MRI wassuggestive of leukodystrophy and on
the basis of combined clinical and MRI finding further tests
were performed to confirm the diagnosis. ArylsulfataseA
enzyme activities were normal, so genetic test clinical
exome studies were performed and a variant in PSAP gene
with homozygosity was detected thus conforming the

diagnosis of late infantile MLD with a PSAP gene mutation
; furthermore parents were also tested and were found to
have the heterozygous variant of the same gene.

MLD is a progressive degenerative disease and does not
have a definitive mode of treatment. Bone marrow
transplantation, stem cell transplantation, and genetic
engineering are possible options to halt the progression of
neurologic  dysfunction before the development of
symptoms.[11,12] Bone Marrow Transplantation which is a
new mode of treatment is not feasible for this patient as
diagnosis was made at a progressed stage of disease.
Administration of recombinant human aryl sulfatase A is an
experimental tool but it lacks universal recommendation and
adaptation [13].

In conclusion, patients with MLD show a rapid and
devastating clinical course. Clinical history of neuro-
regressive symptoms, demyelination pattern on MRI brain
along with peripheral demyelinating polyneuropathy,

metachromatic  leukodystrophy  should be  strongly
suspected.

References

[1] Karki S, Rai GK, Kafle R. Metachromatic

leukodystrophy: A case report. J Nepal PediatrSoc
2011; 31:143-5.

[2] Gene reviews. Arylsulfatase A deficiency [updated
February 6, 2014]. Available at http://www.ncbi. nim.
nih.gov/books/NBK1130/

[3] Vanderver A, Wolf NI, Swaiman K, Ashwal S, Ferriero
DM, Schor NF. Genetic and metabolic disorders of the
white matter. Swaiman'sPediatric Neurology. Principles
and Practice. 2012:1020-51.

[4] National Library of Medicine (US) Genetics Home
Reference[updated February 2013) available at:
http://ghr.nIm.gov/condition/metachromaticleukodystro
phy

[5] Lokhande VS, Gaur A. A Case of Infantile
Metachromatic Leukodystrophy. Journal of Neurology
Research. 2015;4(5-6):138-40

[6] Le T, Bhushan V, Sochat M, Kalani M, Chavda Y,
Kallianos K, Deng F, Sylvester P. First Aid for the
Usmle Step 1. 2016. McGraw-Hill Medical
Publishing Division; 2017 Jan 6

[7] Johnson MV. Neurodegenerative disorders of
childhood. In: Behrman RE, Kliegman RM, Jenson HB,
eds. Nelson Textbook of Pediatrics. 18th ed.
Philadelphia, PA: W.B. Saunders Company 2008:592—
8.

[8] Groeschel S, Dali C, Clas P, et al. Cerebral gray and
white matter changes and clinical course in
metachromatic leukodystrophy. Neurology 2012 Oct
16;79(16):1662-70.

[9] Balslev T, Cortez MA, Blaser Sl, Haslam RH.
Recurrent seizures in metachromatic leukodystrophy.
PediatrNeurol 1997 Sep;17(2):150-4.

[10] Natowicz MR, Prence EM, Chaturvedi P, Newburg DS.
Urine sulfatides and the diagnosis of metachromatic
leukodystrophy. ClinChem 1996 Feb;42(2):232-8.

[11] Kidd D, Nelson J, Jones F, Dusoir H, Wallace I,
McKinstry S, Patterson V. Long-term stabilization after

Volume 9 Issue 9, September 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20919201424

DOI: 10.21275/SR20919201424

1077


http://ghr.nlm.gov/condition/metachromaticleukodystrophy
http://ghr.nlm.gov/condition/metachromaticleukodystrophy

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583

bone marrow transplantation in juvenile metachromatic
leukodystrophy. Archives of Neurology. 1998;55(1):98-
9

[12] Pierson TM, Bonnemann CG, Finkel RS, Bunin N,
Tennekoon GI. Umbilical cord blood transplantation for
juvenile metachromatic leukodystrophy. Ann Neurol.
2008;64:583-587

[13] Mahmood A, Chacham S, Reddy UN, Rao JN, Rao SP.
A 5-Year-Old Male Child with Late Infantile
Metachromatic Leukodystrophy: A Case Report.
Journal of child neurology. 2015;30(4):483-5

Volume 9 Issue 9, September 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20919201424 DOI: 10.21275/SR20919201424 1078





