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Baby VM was the first child born to the non-
consanguineous parents with birth weight of 3600 gm. 
At 8 months, child developed difficulty in looking during 
bright light. On examination, she was found to have 
mild gibbus, claw hand and joint stiffness. Ophthalmic 
examination confirmed infantile glaucoma with 
intraocular pressure of 4 kPa in both eyes. She was 
referred at IHG at 13 months of age with 6,600gms 
of weight with coarse facial feature, wide opening of 
mouth with normal physiological and neurological 
development (Fig 1A). Striking features were noisy 
breathing, snoring and occasional protruding tongue. 
Further confirmation of MPS was done by urine 
Glycosaminoglycans (GAG) quantitative study which 
was 32 mg/mmol of creatinine (NR: 23.3+4.1 mg/mmol 
of creatinine). She was reinvestigated for qualitative 
urine GAG study by one-dimensional electrophoresis 
that showed concentrated band at the position of 
dermatan sulfate. This pattern is seen in urine sample 
of MPS patient with Hurler/Scheie, Hunter, Maroteaux-
Lamy, Sly syndrome, alternatively in multiple sulfatase 
deficiency or mucolipidosis. Further confirmative study 
for MPS was carried out by lysosomal enzymes from 
leucocytes for α-L-Iduronidase, Arylsulfatase-B and 
β-glucuronidase. The activity in leucocytes was found 
to be 12.9 nmol\hr\mg of protein (NR: 26 - 54 nmol\
hr\mg of protein), 83.88 nmol/hr/mg of protein (NR: 
41.82 - 99.48 nmol\hr\mg of protein), and 319.01 (NR: 
281.5 - 444.5 nmol\hr\mg of protein) respectively. 
However, due to mild clinical feature with glaucoma 
as the only presenting sign no follow-up was made 
until 4 years of age. Proband developed kyphoscoliosis 
and hypertrichosis by this time (fig 1-B). Radiographic 
study of spine showed compressed spinal cord with the 
possibility of MPS (Fig. 1C). Her head circumference 
was 49 cms with body weight of 14 kg and normal 
intelligence. Re-investigation for lysosomal enzymes 
from plasma, showed low level of α-L-Iduronidase 

(2.5 nmol/4hr/ml plasma, control value of 17.6 and 
22.7 nmol/4hr/ml plasma) with normal Arylsulfatase-
B and β-Glucuronidase (42.2 nmol and 116.94 nmol 
respectively). Leukocyte study for α-L-Iduronidase in 
the proband showed significantly reduced activity and 
both parents have confirmed carrier level of alpha-
Iduronidase (7.5 nmol in mother and 12.6 nmol in 
father). Thus, the diagnosis of Hurler/Scheie (I-HS) 
was confirmed in the proband correlating clinical signs, 
reduced activity of α-L-Iduronidase and carrier level of 
enzyme in both parents.

Glaucoma is a known complication in MPS 
storage disorder; however, as an isolated presenting 
problem it is rare. In present case, the diagnosis of 
I-HS was not confirmed until 4 year of age when 
proband developed kyphoscoliosis as the only skeletal 
abnormality with normal growth and intelligence. 
The most common cause of Glaucoma in MPS is the 
accumulation of dematan sulphate (DS) that interfere 
with aqueous outflow due to arrest of trabecular 
meshwork development of the anterior chamber 
angle.(1) Thickness of the extracellular matrix in sclera 
and cornea also occurs due to accumulating DS that 
results in further constriction of the anterior chamber. 
(2,3) In present case due to milder form of MPS I-H, 
it is expected to be less accumulation of DS, which 
is responsible for the distortion of the meshwork in 
the corneo-scleral junction, lysosomal engorgement 
and corneal clouding. Intermediate level of alpha- 
Iduronidase in leucocytes at 13 months also explains 
the slow progression of the substrate accumulation 
seen in milder variety of MPS I-H that is Hurler-Scheie. 
Joint stiffness was noticed in the proband while other 
features like deafness and valvular heart disease were 
not apparent. Kyphoscoliosis as a presenting feature 
at 4 yrs of age is due to MPS accumulation in the 
dura resulting in compression of the cervical cord. 
(4) Hence, the only presenting sign of MPS I-HS was 
glaucoma, which may be more commonly seen as an 
early complication in Hurler disease. 
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Fig:-1A: Clinical feature of proband at 13 months

Fig:-1B and 1C: Kyphoscoliosis, hypertrichosis and Radiograph at 4 yrs 
of age 
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A 6 months boy was referred by a pediatrician as a 
case of developmental delay for evaluation. As per the 
mother, he was normal upto 3 months of age. He was 
able to recognize his mother and had achieved partial 
neck holding. After that he not only did not achieve any 
further milestones but also lost the milestones already 
achieved. Development age at the time of presentation 
was that of a newborn. He was of consanguineous 
marriage born at term at home and did not cry 
immediately after birth. His birth weight was 2.3kg. 
Neonatal period was uneventful. There was no history 
of any previous hospitalization for any illness. Parents 
also did not give any history of convulsion. Family 
history was insignificant. He had received vaccines as 
per the National immunization schedule and there was 
no significant adverse reaction after vaccination. The 
baby was on exclusive breast feeding. On examination 
his vitals were stable. He had mild pallor. The child had 
hypopigmented wooly hair (Figure 1). No other specific 
dysmorphology was noted. On systemic examination, 
he had hypotonia, and reflexes were diminished. He 
had cortical thumb and neonatal reflexes like sucking, 
rooting reflex were present. His hearing was normal 
and baby turned his head to diffuse light. Fundus 
examination was showing early changes of optic 
atrophy. Other system examination was normal. 
Microscopic examination of the hair shaft showed pili 
torti, MRI revealed 
d e m y e l i n a t i o n 
involving the optic 
r a d i a t i o n  a n d 
occipital lobe. Serum 
ceruloplasmin and 
serum copper were 
low.  U l t rasound 
of abdomen and 
pelvis was normal. 
Thus a diagnosis of 
Menkes disease was 
confirmed. Genetic 
study or p lasma 

Figure 1- Typical sparse 
wooly hair of Menkes Kinky 
hair disease

catecholamine levels were not done because of non 
availability of facility and high cost. 

Menkes disease (MD) is a genetic disease of X- 
linked recessive inheritance first described by Menkes 
et al in 1962. Menkes disease or trichopoliodystrophy is 
characterized by progressive degeneration of the central 
nervous system, treatment resistant convulsions, and 
hair abnormalities. (1) It is also called kinky hair 
disease because of the characteristic phenotype of 
boys with kinky, stubby, white hair. (2) MD is one 
of the four known disorders of copper metabolism. 
Together with occipital horn syndrome, it results 
from copper deficiency secondary to disturbances 
in copper transport. Wilson’s disease and Indian 
childhood cirrhosis, on the other hand, result from 
the toxic effects of copper accumulation in the liver. 
(3) The clinical picture is caused by a defect in copper 
transporting ATPase (ATP7A), resulting in defects of key 
copper dependent enzymes, including Lysyl oxidase, 
Cytochrome C oxidase, Dopamine β-hydroxylase, 
tyrosinase, and super oxide dismutase. Depigmentation 
of hair and skin pallor are due to tyrosinase deficiency, 
hypothermia is due to Cytochrome C oxidase deficiency 
and Lysyl oxidase deficiency causes tortuous arteries 
in brain, progressive vascular changes predispose to 
thrombosis and deficient blood supply to the developing 
brain. (4-6) 

Infants with classic Menkes disease typically 
appear healthy until 2 to 3 months of age. Premature 
delivery is very frequent, as are neonatal hypothermia 
and hyperbilirubinemia. Hypothermia may also occur 
in older infants. Neonatal symptoms may resolve, 
and the babies may seem normal during next 2 or 3 
months. At 3 months of age, they start to demonstrate 
developmental delay, hypotonia, intractable seizures 
and failure to thrive. Cerebral degeneration then 
dominates the clinical picture. (5,6). In our case the 
baby was born at term, but there was history of birth 
asphyxia. The child was apparently normal upto 3 
months of age. The developmental delay, hypotonia 
and failure to thrive were noted by the mother after 
that. Our patient did not have convulsion till he 
presented to us. Hair abnormalities are the most 


