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involving the sacrococcygeal area (Figure 1). There
were only few features of MPS until 17 months of age
when we evaluated the patient. He presented
hepatosplenomegaly, stiff joint and dysostosis multiplex. MPS VI diagnosis was confirmed based on low
arylsulfatase B (ARSB) activity in leukocytes, excessive urinary excretion of dermatan sulfate and identification of a homozygous mutation, IVS 5-8 T>G in
ARSB gene. The patient has been receiving enzyme
replacement therapy with N-acetylgalactosamine-4sulphatase until 3 years old. He missed some programmed infusions. Despite improvement in certain
aspects of the disease, follow-up showed slowly disease progression. MS had minimal regression (Figure
2). Physical abuse was excluded in this patient.
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Mucopolysaccharidoses (MPS) are a heterogeneous group of inborn errors of metabolism characterized by accumulation of glycosaminoglycans
in several tissues. Extrasacral, extensive and persistent Mongolian spots (MS) were reported in
some lysosomal storage disorders, mainly in MPS
I, MPS II and MPS VI. The presence of superimposed MS has been very rarely reported. Here, we
describe, for the first time, the association of
superimposed MS in a patient with extensive and
persistent MS and MPS VI.

Figure 1 - At first evaluation with 17 months of age.
Extensive round and oval patches of blue-gray hyperpigmentation present on buttocks and paraspinal area and a
small superimposed MS involving the sacrococcygeal area.
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Case synopsis
A 12-year-old Brazilian boy born to consanguineous
parents. On physical examination he was noted to
have skin phototype IV, extensive lesions present
from birth as round and oval patches of blue-gray
hyperpigmentation distributed over the back, shoulder, arms, legs, buttock and a small superimposed MS
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Figure 2 - Patient at 7 years of age with persistence of
extensive Mongolian spot and superimposed spot.
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Extensive and extrasacral Mongolian spots (MS)
associated with inborn errors of metabolism (IEM)
have been reported in literature (1-6). The association
between mucopolysaccharidoses (MPS) and MS was
described in MPS I (1, 2), MPS II (3, 4) and MPS VI
(5, 6). The presence of superimposed MS has previously been very rarely reported in the literature only in
healthy patients (7, 8). Although there is a cluster in
Brazil, the incidence of MPS VI is 1:1.000.000 newborns (9, 10). To the best of our knowledge, the presence of superimposed MS in a patient with MPS VI
has not been previously reported.
Mongolian spots are thought to be the result of failure
of melanocytes to correctly migrate from the neural
crest to the developing epidermis (7). Metabolic
abnormality – such as accumulated heparan sulphate
bound to tyrosine kinase type receptors – could prevent the natural process of development, maturation
and regression of melanocytes in MS. Consequently,
melanocytes may persist in dermis for a much longer
period than in normal children (4, 6). The simultaneous presence of large light-grey patch and superimposed dark blue spot might be due to two different
waves of melanocytic migration resulting in a different
amount of dermal melanocytes in the two areas (8).
Mongolian spots at birth are large diffusely pigmented
patch on the lumbosacral region, extending to both
buttocks and the back, commonly observed in
Japanese, African American and Hispanic infants.
They usually affect healthy newborns and normally
disappear as children grew older (2, 11). MS associated with IEM involves extensive areas of trunk and
extremities and an increase in size and number over
time without a reduction in its color (6). MS overlapped
appears as a small darker pigmented MS superimposed on another MS and usually occur in children
with extensive MS (7).
Although there are only two previously case reports in
literature with MS and MPS VI (5, 6), Okamura et al.
(2013) considered this condition would be common in
MPS VI (5). Probably this condition is being underdiagnosed and this is because this sign has not been
spontaneously reported by the families and physicians
do not think about the association between MPS and
MS.
Certainly, MS can be useful as clue to the diagnosis of
IEM (6), but superimposed MS are so rare conditions
that we do not know if superimposed MS and MPS VI
are coincidental. Therefore, we suggest physicians
should be alert to the possibility of a superimposed
MS as new clinical sign of IEM.
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Conclusion
We report the first case with extensive and superimposed MS and MPS VI in the same patient. This report
reinforces the association of extensive MS with IEM.
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