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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 
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striking signs in this syndrome. Several hair shaft 
abnormalities like pili torti, trichorrehexis nodosa, 
trichoclasis and trichoptilosis have been documented, 
with pili torti being the most common. (7,8) Our patient 
had hypopigmented hair with pili torti. 

The clinical history and the appearance of the infant 
should suggest the diagnosis. Microscopic examination 
of the hair is very helpful even in a mild case. (9) In 
healthy children, concentrations of plasma copper and 
ceruloplasmin tend to be low during the first 3 weeks 
of life, may decrease even after the 6th week of life, 
and can sometimes be low even up to 6 months of 
age. In any case, plasma copper below 25% of normal 
range and low plasma ceruloplasmin concentrations 
can be diagnostic of MD after the 3rd week of life. (10) 
If doubt still exists, the diagnosis can be confirmed 
by demonstrating the intracellular accumulation of 
copper and decreased efflux of 64Cu from cultured 
fibroblasts. (11) Though lot of progress has been 
made in diagnostic work up not much is available 
as therapeutic options. Copper histidine therapy has 
been tried but with variable results. It is important to 
recognize this disease and start treatment as early as 
possible to prevent neurological deficit. Early diagnosis 
may also be helpful in genetic counselling. 
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