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A MENKES DISEASE CASE WITH MULTIPLE COMORBIDITIES 
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Abstract 

We report our case of a 15 months old male child, a product of nonconsanguineous marriage presented with increased seizure 

frequency more than 4 times a day with fever and upper respiratory tract infection for 1 month. He diagnosed with Menkes 

disease and his oldest brother died at age of 5 year due to the same disease. Menkes disease is a rare congenital disorder of 

copper metabolism with severe multisystemic manifestations that are primarily characterized by progressive 

neurodegeneration and connective tissue anomalies. He had almost the typical clinical finding but also, he had other 

complications which are non commonly found in such cases. As the Menkes disease is incurable disease, early diagnosis and 

parental counseling is very important for the mother in order to prevent getting a child with same disease. 

Introduction 

Menkes disease (MD) is a progressive rare copper 

metabolism multisystemic disease. It exhibits X-linked 

recessive pattern of inheritance. As expected, most of the 

patients are male, but few female patients have been 

reported. It is most likely due to X autosome translocation 

where normal X is preferentially inactivated.  
(1)

 

The basis of MD is mutations that have been detected in 

ATP7A gene which is a transmembrane protein that is 

responsible for transport of copper and distribution through 

body cells. 
(2) (3)

 It is positioned in the q arm of chromosome 

X at Xq21.1. Those mutations include deletion, partial 

deletion, insertion, and missense mutations; with more than 

350 mutations have been identified. 
(3) 

Abnormal excessive 

accumulation of copper in enterocytes due to failure of 

ATP7A efflux pump which leads to this accumulation. This 

excessive accumulation in enterocytes causes generalized 

Copper deficiency in body tissues. 
(4) (5) 

Copper is essential 

for many biochemical processes such as cytochrome C 

oxidase, lysyl oxidase, tyrosinase and dopamine beta-

hydroxylase. Central nervus system disturbances and 

autonomic instability are caused by abnormal dopamine 

beta-hydroxylase activity due to deficiency. Other systemic 

involvement is connective tissue abnormalities which 

occurs due to impaired lysyl oxidase activity. Other 

systemic involvement includes Skin and Hair abnormalities. 
(6) 

Classical Menkes disease patients usually exhibit severe 

clinical course with death in early childhood typically by 

three years. Progressive neurodegeneration and connective 

tissue dysfunction characterize the clinical picture of 

classical MD.  

Pregnancy and labor are usually uncomplicated with normal 

anthropometry at birth. Clinical features in the newborn 

period include prolonged jaundice, hypothermia, hypotonia, 

and feeding difficulties at birth
 (7)

. Spontaneous fractures 

and cephalohematoma may present at birth. The typical 

symptoms usually start by two months with characteristic 

skin and hair findings. Hair is normal at birth but is 

replaced by fine, sparse kinky hair. Sagging facial features, 

micrognathia, cutis laxa, and blue iris are noted
 (7)

. Various 

congenital malformations have been reported, including 

congenital microblepharia, entropion, long arched palate, 

cerebellar hypoplasia, cystic changes in the lungs, and 

complete AV block 
(7) (8)

. Neurological manifestations are 

the most common and characteristic of Menkes disease. 

Developmental regression and seizures are usually the first 

to start around 2 to 3 months. Infection or febrile state 

triggers the onset of seizures. The disease can present in 

other ways like nonconvulsive seizures and recurrent 

episodes of apnea. 
(9)  

Abnormalities in connective tissue are very common in 

MD. This includes: skin, muscles and bone deformities all 

over the body. 
(10) (11)

 Ocular abnormalities include poor 

visual acuity, aberrant eyelashes and retinal disorders. 
(11) 

(10)
 

The diagnosis of Menkes disease is made by the 

characteristic clinical, biochemical, and radiological 

features. Biochemical testing through measuring serum 
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copper level which is suspected to be low in MD. The 

restriction of copper serum lever testing is that it is usually 

low in infant less than 6 months. So, it should be combined 

with another testing. Clinical evaluation plays a major role 

in diagnosis.
 (12)(13)

  

Neuroradiology also has a role in diagnosis.  cerebral 

atrophy and delayed myelination are the most commonly 

observed features on the MRI brain.) Other features include 

subdural effusion, hematoma and hygroma, 

leukoencephalopathy, basal ganglia signal changes, and 

intracranial vessel tortuosity, focal tumefactive white matter 

lesions on MRI are especially seen before ten months of 

age. Hyperintense drop-shaped lesions in centrum 

semiovale, with restricted diffusion, also have been 

reported 
(12) (13)

.
 

Lines of treatment are mainly symptomatic and supportive. 

This includes Copper injections, Anticonvulsants, proper 

feeding and Physiotherapy.
 (14) 

Case presentation: 

A 15 months old male child, a product of 

nonconsanguineous marriage presented with increased 

seizure frequency more than 4 times a day with fever and 

upper respiratory tract infection for 1 month.  

The child seizure disorder started at 4 months of age, he had 

history of recurrent admissions for same complaint. He also 

had global development delay, swallowing difficulty, 

hypotonia and known to have neurogenic bladder.   

Patient discovered to have hiatal hernia, a fundoplication 

was done for him and he became stable.  

The child was born as term baby without any significant 

antenatal and postnatal complication. He was on formula 

feeding without any complication. The child has a sister 

with normal development and she did not have any health 

issues, his older brothers was diagnosed as Menkes disease 

and he passed away at age of 5 years as a result of this 

disease. 

On examination the baby looked ill and had a global 

developmental delay, sagging face and very typical kinky 

hair. Other systemic examination is unremarkable. 

Investigation showed normal CBC, electrolytes, Liver 

function test, thyroid function and Vit D. However, urine 

organic acid showed increased ketone body. Metabolic 

screening was unremarkable. Serum ceruloplasmin and 

copper were low. Upper and lower abdominal ultrasounds 

were normal. Genitourinary US revealed undescended 

testis. 

EEG showed multifocal sharp spikes and slow wave 

discharges more on the right posterior quadrant. No seizure 

was recorded during EEG. The slow background activity 

indicates cortical dysfunction. 

MRI brain and MRA showed diffuse generalized cerebral 

and cerebellar brain atrophy with abnormal T2 signal 

intensity in bifrontal region. Moreover, brainstem, basal 

ganglia and thalami were minimally small. In addition, 

elongated tortuous vessels with dysmyelination of frontal 

white matter were noticed raising the possibility of Menkes 

disease.  

Menkes disease genetic test was done for the child and 

mother by Whole Exome Sequencing and results to be 

released. 

The child now being admitted and treated symptomatically 

in children and maternity hospital. 

Discussion: 

Menkes disease is a rare X-linked recessive inherited 

multisystemic disease. Males are more affected than 

females. A triad of developmental delay, neurological 

degeneration and hair abnormalities are characteristic for 

this disease.
 
It is usually manifesting at the age of 2–3 

month and patients usually die at 3–4 years of age due to 

pneumonia.
 (16)

  

A specific care should be taking in order to treat the patient 

and to prevent mother from getting other siblings with same 

disease.  

For the first issue, a baby should be treated with 

multidisciplinary team. In our case , the patient was 

admitted many times due to seizure episodes and fever and 

also failure to thrive without unknown cause in the begging 

except for the general effect of this disease, and after taking 

more detailed history about this new complain , the mother 

said that his child has difficulty in the swallowing during 

feeding and the milk was come out from the mouth, and 

after doing the appropriate investigation we discovered that 

the patient have hiatal hernia, a surgical intervention was 

done (fundoplication) and now the patient became better in 

feeding, so multidisciplinary team is critical in such cases .  

in term of diagnosis and the clinical features of this disease, 

our case had an additional clinical feature which are hiatal 

hernia and the neurogenic bladder, and these are not 

common clinical finding in such cases, and this contributes 

in rising awareness in pediatrician about the atypical 

presentations in the rare diseases. About the diagnosis, we 

diagnosed the patient by genetic testing and this was done 

for the child and mother, and by biochemical testing 

through measuring serum copper level, and this are the gold 

stander of diagnosis. Moreover, a family history did a 

crucial role in diagnosis since the patient's mother had a 

child with same disease. 

We have managed this patient symptomatically using 

multidisciplinary approach. Although, this disease occurs 

due to cupper deficiency, copper supplementation is not 

effective. This is because copper is absorbed poorly in the 

gastrointestinal tract, the brain-blood barrier prevents 

copper delivery.
 (17)

 However, parenteral copper histidine 

might be beneficial when given early in the course of the 

disease.
 (18) 
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Menkes disease is incurable disease, thus early diagnosis 

and parental counseling is the cornerstone to reduce the 

complications and mortality. 

Prenatal diagnosis of Menkes disease can be done using 

genetic analysis or measurement of the copper 

concentration in amniotic fluid and chorionic villi cells.
 (19)

 

Thus, early diagnosis of this condition can help in genetic 

counselling. 

Conclusion: 

A 15 months old male child, a product of 

nonconsanguineous marriage presented with increased 

seizure frequency more than 4 times a day with fever and 

upper respiratory tract infection. He diagnosed as Menkes 

disease child, He had multilabel comorbidities and his 

oldest brother died due to the same disease.  Early diagnosis 

and parental counseling are the cornerstone to reduce the 

morbidity and mortality in this patient.  
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