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Core tip: Though earlier considered to be benign birth-
marks, it has been shown now that Mongolian spots 
(MS) are often associated with co-existent anomalies 
like inherited disorders of metabolism, vascular birth-
marks and occult spinal dysraphism. Babies with ex-
tensive MS should be screened for the same.
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INTRODUCTION
Mongolian spots (MS) are non-blanching hyperpigment-
ed patches over the gluteal region that usually present at 
birth or in the first few weeks of  life. These lesions are 
most prominent at the age of  one year and start regress-
ing thereafter, with most of  them disappearing by early 
childhood.

The blue color of  MS is secondary to the Tyndall ef-
fect, a phenomenon where light is scattered by particles 
of  matter in its path. Dermal pigmentation appears gray, 
grayish-blue or grayish black because these colors have a 
shorter wavelength and are reflected to the skin surface. 
Colors with a longer wavelength, such as yellow, orange 
or red, are not reflected and continue into the deeper 
parts of  the skin. The amount of  melanin in the dermal 
melanocytes, the number of  dermal melanocytes and 
their depth in the dermis, are important determinants of  
color[1,2].

A unique feature of  MS is the ethnic difference with 
regards to prevalence in different racial communities, 
which has been the subject of  much research. They are 
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Abstract
Mongolian spots (MS) are congenital birthmarks seen 
most commonly over the lumbosacral area. They are 
bluish-green to black in color and oval to irregular in 
shape. They are most commonly found in individuals 
of African or Asian ethnic background. Although these 
lesions resolve by one to two years of age, widespread, 
extrasacral and dark colored MS sometimes persist into 
adulthood. Aberrant MS over occiput, temple, mandibu-
lar area, shoulders and limbs may be confused with 
other dermal melanocytoses and bruises secondary to 
child abuse, thus necessitating documentation at birth. 
Although traditionally believed to be benign in nature, 
they have now been shown to co-exist with inborn er-
rors of metabolism, most commonly GM1 gangliosidosis 
and mucopolysaccharidosis type Ⅰ (Hurler’s disease), 
followed by mucopolysaccharidosis type Ⅱ (Hunter’s 
syndrome), mucolipidosis, Niemann-Pick disease and 
mannosidosis. They have also been seen to co-exist 
with various vascular or other pigmented birthmarks 
like café-au-lait macules. Co-existing Mongolian spots 
and vascular birthmarks like nevus flammeus, nevus 
anemicus or nevus spilus is termed as phakomatosis 
pigmentovascularis. This review focuses on the impor-
tant associations of Mongolian spots and stresses upon 
the importance of screening babies with extensive MS.
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most commonly seen in Asians and Africans, and less 
commonly so in the Caucasians. On average, prevalence 
of  MS is around ten percent in White infants, 50% in 
Hispanics and 90%-100% in Asians and Africans[3]. 
Kikuchi observed that although racial differences were 
present in the expression of  MS, microscopically, dermal 
melanocytes were found in the buttocks of  all the new-
borns, irrespective of  race. According to him, the only 
difference was in the number of  melanocytes, which was 
less in normal appearing bottoms, as compared to pig-
mented bottoms. Also melanocytes in the white children 
contained inactive, incompletely melanised melanosomes. 
Kikuchi[1], in his paper, mentioned an earlier hypothesis 
of  Morooka that the difference might also be due to the 
duration of  dermal melanocyte production, which was 
longer in Asians as compared to Caucasians. As a result 
of  this, the birthmark would still be present at birth in 
the former, but would have disappeared in the latter, thus 
giving rise to a higher prevalence at birth in Asians.

Historically, MS have been regarded as benign and 
parents are reassured that they will eventually fade away 
with time. Recent data, however, suggest that MS may 
be associated with other conditions like various inborn 
errors of  metabolism and neurocristopathies. The term 
“neurocristopathy” refers to a disorder characterised by 
abnormalities in neural crest migration, growth and dif-
ferentiation. A close relationship between central nervous 
system and melanocyte population, due to their common 
origin from neural crest, is well known. This explains why 
these conditions sometimes occur together[4].

Inborn errors of metabolism
Weissbluth was the first to recognize an association be-
tween generalized MS and various storage disorders but 
termed it as being co-incidental[5]. Given the high preva-
lence of  MS in Asians and Africans, the association of  
these two conditions may be a chance occurrence, but 
over the last thirty years numerous case reports have been 
published linking the two[6]. The most common lysosomal 
storage disorder associated with MS is Hurler’s disease 
followed by GM1 gangliosidosis 1[4]. Apart from GM1 
gangliosidosis and mucopolysaccharidosis type Ⅰ (Hurler’s 
disease), MS have been reported in association with mu-
copolysaccharidosis type Ⅱ (Hunter’s syndrome), muco-
lipidosis, Niemann-Pick disease and mannosidosis[7,8].

Human keratinocytes and dermal fibroblasts express 
nerve growth factor (NGF), which is an important signal 
for transdermal melanocyte migration. NGF exerts its 
action via the Trk protein (tyrosine kinase-type receptor) 
as well as via receptors present on melanocytes. In inborn 
errors of  metabolism (IEMs), accumulated metabolites 
bind to the Trk protein via glycosylation, resulting in an 
abnormal increase in NGF activity. Since melanocytes 
also have receptors for NGF, metabolite-Trk binding will 
lead to abnormal melanocyte migration. Also, metabolite- 
Trk binding acts as a trigger for melanin-synthesizing 
pathways in dormant melanocytes[4,9].

MS in IEMs show a generalized distribution involv-

ing dorsal and ventral trunk in addition to sacral region 
and extremities. These lesions are persistent and may also 
progress over time. The pigmentation is deeper as com-
pared to the common MS[10].

Recognition of  extensive MS can help a physician 
identify these related serious disorders early. The muco-
polysaccharidoses respond well to stem cell transplanta-
tion or enzyme replacement therapy if  instituted at an 
early stage, before irreversible organ damage occurs. 
Early palliative care decisions can be made for gangliosi-
doses. It also helps in identification of  at risk families and 
prevention of  complications[9].

Vascular birthmarks
Co-existing MS (a type of  pigmented birthmark) and 
vascular birthmarks have been described. The term “pha-
komatosis pigmentovascularis (PPV)” has been coined 
to denote the association of  widespread, persistent and 
aberrant nevus flammeus and pigmentary abnormalities. 
PPV has been classified into four types[11]: (1) Type Ⅰ, 
Nevus flammeus plus nevus pigmentosus et verrucosus; 
(2) Type Ⅱ, Nevus flammeus plus MS with or without 
nevus anemicus; (3) Type Ⅲ, Nevus flammeus plus 
naevus spilus with or without nevus anemicus; and (4) 
Type Ⅳ, Nevus flammeus plus MS and nevus spilus with 
or without nevus anemicus. Each condition is further 
divided into type a and b, denoting a co-existing cuta-
neous and systemic disease respectively. PPV is due to 
“twin-spotting”, a phenomenon in which there are two 
genetically different clones of  neighboring cells in a back-
ground of  normal cells, thus giving rise to paired nevoid 
skin lesions occurring in close proximity to each other. 
This results in homozygous cell populations in different 
body areas, which lead to MS and nevus flammeus. The 
above defect may also be caused by abnormal neural crest 
migration of  melanocytes and angiogenic cells adversely 
affecting each other[12].

 MS have been described in association with non-
involuting congenital hemangioma, Sturge-Weber syn-
drome, Klippel-Trenaunay syndrome, cutis marmorata 
telangiectatica congenita and segmental café-au-lait mac-
ules[12-14]. In these cases persistent MS carry a worse prog-
nosis and may be associated with underlying neurological 
defects[12].

Child abuse 
In recent years, documentation of  the MS has assumed 
medico-legal importance, as they can sometimes be 
confused with bruises, especially if  present over atypical 
sites. This leads to a mistaken diagnosis of  child abuse 
or battered child syndrome. MS can be distinguished 
from a bruise in that it is not tender, does not change 
color or evolve with time and may take several months 
to disappear[15].

Miscellaneous 
MS have been reported to occur with Sjögren-Larsson 
syndrome and leptomeningeal melanocytoma involving 
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the spinal cord[16,17]. They may also represent a marker of  
occult spinal dysraphism. Whether these represent true 
or chance associations remains to be seen.

CONCLUSION
MS can no longer be considered as always benign con-
genital birth spots. A possible relationship between these 
birthmarks and IEMs has led to renewed interest in MS. 
A recent study has shown that extrasacral spots, diam-
eter > 10 cm, dark color (blue/blue-black) and multiple 
patches are markers of  persistence of  MS beyond one 
year[18]. Further research is needed to establish the as-
sociation between these markers and presence of  inborn 
errors of  metabolism.
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