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Abstract 

GM1-gangliosidosis (GM1) is one of the metabolic storage diseases, of which a differential diagnosis requires an array of 

biochemical assays to determine the enzyme deficiency. This approach is not only time-consuming and costly but also 

unavailable to most hospital laboratories. However, a presumptive diagnosis of GM1 may be made on the basis of diffuse 

ecchymosis, ectopic Mongolian spots and coarse facial feature, if present. A more definitive diagnosis of GM1 is then 

made on the demonstration of deficiency of GM1 beta-galactosidase in leukocytes, plasma or cultured skin fibroblasts. 

We postulate that dermal pigmentation may be recognized as an early sign of GM1 gangliosidosis. 
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Introduction 

GM1 gangliosidosis is an autosomal recessive 

lysosomal storage disorder with an estimated incidence 

of between 1 in 100,000 and 1 in 200,000 [1]. Clinical 

features are predominantly those of a neurodegenerative 

disorder due to GM1 ganglioside deposition in the 

central nervous system (CNS). Other clinical features 

include hepatosplenomegaly, coarse facial features, 

variety of cutaneous signs and skeletal dysostosis. The 

underlying biochemical abnormality is a deficiency of 

β-galactosidase whose level of activity is inversely 

proportional to disease severity [2]. 

 

While the disease is relatively heterogeneous three 

clinical subtypes are recognized. In the severe infantile 

form enzyme activity may be 0.07-1.3% of normal and 

clinical signs emerge between birth and 6 months of 

age. The clinical signs are a combination of a 

neurolipidosis (i.e., neurodegeneration and macular 

cherry-red spots) and a mucopolysaccharidosis (i.e., 

organomegaly, dysostosis and coarse facial features). 

The infantile form is characterised by a rapidly  
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progressive course with severe CNS degeneration and 

death by 1-2 years of age commonly due to aspiration 

pneumonia or cardiomyopathy [2]. 

 

The juvenile form is associated with enzyme activity in 

the order of 0.3-4.8% of normal and presents between 7 

months and 3 years of age. It is characterised by 

psychomotor retardation with the other features of the 

infantile form being present in variable degrees. Disease 

progression is slower than the infantile form and death 

typically occurs before the second decade of life. The 

adult form occurs in those with an enzyme activity in 

the region of 5-10% of normal and is characterised by 

normal early neurological development with symptom 

onset between 3-30 years of age. Characteristic features 

are of a slowly progressive dementia, parkinsonism and 

dystonia. There is marked phenotypic variability in the 

adult form and the age of death varies widely. The 

diagnosis can be made by measuring β-galactosidase 

activity in peripheral blood leucocytes or by β-

galactosidase gene (GLB1) molecular testing. Over 100 

mutations have been reported in GLB1 and there is no 

clear correlation between genotype and phenotype  [1]. 
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There are currently no effective therapies for GM1 

gangliosidosis and only supportive treatments can be 

offered. Bone marrow transplantation for one patient 

with infantile GM1-gangliosidosis has been performed 

and this normalised leucocyte β-galactosidase levels but 

failed to impact on neurological deterioration [3]. 

Laboratory studies have reported attempts to reduce the 

substrate for ganglioside formation using imino sugars 

which are competitive inhibitors of the ceramide 

specific glucosyltransferase that catalyses the first step 

in glycosphingolipid biosynthesis. This successfully 

inhibited ganglioside biosynthesis in rodents and 

reduced the accumulation of gangliosides in the CNS 

[4, 5]. This strategy, however, has no effect to increase 

β-galactosidase activity. Another proposal is to use a 

chemical chaperone, N-octyl-4-epi-β-valienamine 

(NOEV), to stabilise the mutant β-galactosidase. A 

study has demonstrated in a GM1 gangliosidosis mouse 

model treated with NOEV a marked increase in enzyme 

activity and a reduction in CNS storage of GM1 

ganglioside with prevention of neurological 

deterioration [6, 7]. However, this therapy is dependent 

on subjects having residual β-galactosidase activity. 

Case Report 

A 9-month-old boy was born to non-consanguineous Indian parents at term by normal vaginal  delivery with birth weight 

of 2.6 kg. At age of 2 months, he developed macula-papular rashes first over abdomen then spread to trunk and back. He 

was unable to sit, roll over, crawl, laugh or smile on social contact. He also had growth delay: weight 6.8 kg (between -

2SD to -3SD) and occipitofrontal circumference 42 cm (< -2 SD). His examination revealed generalized hypotonia, 

gingival hypertrophy, coarse facial features, diffuse ecchymosis and numerous diffuse Mongolian spots on her trunk and 

back [Figures [Figures1–3]. Ophthalmologic exam showed bilateral macular cherry red spots and pale disc. Enzyme 

assay in leukocytes confirmed deficiency of acid beta-galactosidase. 

 

               

    

                                                                                                                             

 

 

 

 

 

 

 

 

 

 

Figure-1: Numerous, diffuse ecchymoses and  Figure- 2: Numerous, diffuse ecchymoses and 

Mongolian spots on ventral surface of the trunk                             Mongolian spots on dorsal surface of the trunk

 

   

 

 

 

 

 

 

 

 

 

 

 

 

Figure -3: Coarse facial features 
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The hyperpigmented skin lesions were apparent at birth and had not changed in number, position or size. The patient 

lacked any history of bleeding tendency and his platelet count, prothrombin time, partial thromboplastin time, bleeding 

time and fibrinogen level were all normal. His liver function test and renal function test were normal. His Cranial 

sonography revealed altered echotexture of brain parenchyma. His electroencephalogram revealed irregular slow activity 

with occasional bursts and spikes of slow waves in a depressed background. The activity of GM1 beta-galactosidase in 

leukocytes was analyzed and reported marked deficiency (0.08%).  

Discussion 

Clinical and biochemical evidence supported the diagnosis of GM1 gangliosidosis type 1 in our patient. He had 

numerous and diffusely distributed hyperpigmented lesions which is an unusual presentation for typical Mongolian spots. 

He also had diffuse ecchymosis without an obvious cause. 

 

Dermatologic findings are not commonly described in GM1 gangliosidosis. Eczematoid facial rash, truncal macular rash, 

angiokeratomas and generalized telangiectasia, in patients with this illness, have been sporadically described in the 

literature. [8, 9, 10, 11] However, diffuse, extensive and unusual Mongolian spots have been reported in increasing 

number of cases of GM1 gangliosidosis type 1 in recent years. [12-13].  

 

Table- 1: Cutaneous findings reported in children with GM1 gangliosidosis. 

Source Year Gender Ethnicity Age* Lesion 

Landing et al [8] 1964 NA NA NA Rash 

Hooft et al  [9] 1969 NA NA NA Telangiectasia 

Ginsburg et al [10] 1977 NA NA NA Telangiectasia 

Beratis et al [11] 1989 M Greek 3 Mongolian spot and angiokeratomas 

Weissbluth et al [12] 1981 F AA 5 Mongolian spot 

Selsor et al [13] 1989 M AA 10 Mongolian spot 

Beattie et al [14] 1992 F Pakistani 5 Mongolian spot 

Tang et al [15] 1993 F AA 13 Mongolian spot 

Silengo et al [16] 1999 F Caucasian 2 Mongolian spot 

Ashrafi et al [17] 2006 M Iranian 12 Mongolian spot 

Hanson et al [18] 2003 M NA NA Mongolian spot 

Present report 2016 M Indian 9 Mongolian spot and ecchymosis 

  NA= not available; M= male; F= female; AA=African American; *Age in months;  

 

Table 1 summarizes the reported cutaneous findings in these patients. This association has also been described with other 

lysosomal storage diseases such as Hurler's and Hunter's syndromes. [18, 19] 

Conclusions 

Although a chance association of the dermal findings 

and GM1 gangliosidosis cannot be excluded, we think 

our patient adds to the increasingly recognized evidence 

that patients with this disorder may manifest abnormal 

dermal pigmentary lesions, which may be present at 

birth thus helping physicians make an earlier diagnosis. 

Whether the ecchymosis in our patient is incidental or  

 

 

part of the dermal endothelial vasculopathy associated 

with GM1 gangliosidosis and other lysosomal storage 

diseases needs to be investigated further. We are not 

aware of this association in the literature and its 

significance in the diagnosis is not yet clear. 
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