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[Abstract] Objective To study the clinical features of patients with Menkes” disease (MD) that
initiate from seizures, and to reinforce the knowledge of etiological diagnosis of secondary epilepsy.
Methods The clinical and laboratory features of 5 MD patients who were admitted from December 1992 to
March 2014 were retrospectively analyzed. Results All cases were male infants including two brothers,
and the age of onset was 1-5 months after birth. Their clinical manifestations started from tonic (N =3) and
focal clonic (N =2) seizures. The focal clonic seizures became more frequent and progressively worsened.
Four cases showed abnormal background EEG rhythm; 3 cases revealed interictal focal or multifocal
epileptiform discharges over occipital region predominantly; 2 cases revealed epileptic discharge in fit
period EEG. All the cases manifested severe mental retardation accompanied with light complexion and
curly hair. Low serum copper and ceruloplasmin levels were found in 4 cases and lead to the diagnosis of
MD. The exceptional one was made clinical diagnosis of MD due to his typical manifestation and the
diagnosis of his elder brother. Three cases received MRI examination, which showed extensive cerebral
atrophy and symmetric encephalomalacia foci. One case revealed tortuosity of main artery and diminution
of distal artery by MRA. One case was treated with phenobarbital, 2 cases with topiramate, one case with
topiramate and levetiracetam and clonazepam. One case died of respiratory failure at 24 h after admission.
The other 4 cases were followed up for 1-9 months after being discharged, 3 of whom died, and the left one
converted to intractable infantile spasms and severe mental retardation, with interictal EEG changing to
hypsarrhythmia. Conclusions The onset of patients with epilepsy secondary to MD often occurs in early
infancy, manifesting tonic and focal clonic seizures predominantly with interictal epileptiform discharges
over the posterior region in the early stage. Epilepsy secondary to MD shows strong uncontrollability by
antiepileptic drugs and poor prognosis.
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Figure 1  Optical microscopy findings
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Table 1. Summary of clinical findings in the 5 infants with Menkes” disease
Item Case 1 Case 2% Case 3 Case 4 Case 5
Sex Male Male Male Male Male
Age at diagnosis (month) 3 3 3 5 3
Perinatal injury - - - - Premature birth, fetal intrauterine

distress
Hair Curly, thin and ~ Curly, thin and ~ Curly, thin and  Curly, thin and light Curly, black (become grey after
light yellow light yellow light yellow yellow 2 months)

Light complexion + + + + +
Hypomyotonia + + - + -

Mental retardation + + + + +

Serum Cu (pwmol/L) 1.88 — 2.50 1.54 8.00

CP (mg/L) 0.00 — 57.70 103.30 0.06

Urinary Cu (pmol/24 h) 20.48 — — 30.71 —

*the brother of Case 1. Normal reference value:serum Cu,11.80-39.30 pwmol/L; CP,200-300 mg/L; urinary Cu,0.24-0.48 wmol/24 h.
+,positive, AT ; -, negative, Bt ;—, not done, KA ; CP, ceruloplasmin , 4 i & 1
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Table 2. Summary of the features of secondary epilepsy in 5 infants with Menkes” disease
Item Case | Case 2% Case 3 Case 4 Case 5
Age of onset 3 1 3 5 3
(month)
Course at 3d 2 month 3.50d 7d 7h
diagnosis
Frequency of 2 7 80 16 6
seizure (times)
Type of seizure Tonic Tonic Focal clonic Tonic Focal clonic
EEG type General EEG — Video EEG Video EEG Holter EEG
Background EEG  1.50-3 Hz & — 1.50-3 Hz & activity over 1.50-3 Hz 8 waves and activity ~ 1.50-4 Hz 8, 6 waves over
waves over all occipital region, sleep spindles  over all leads, dominant in all leads
leads absence occipital region
Epileptiform Unseen — Sharp-slow and spike-slow waves  Sharp-slow, spike-slow and Sharp-slow, spike-slow and
discharges in over left occipital and temporal ~ polyspike-slow waves, notable polyspike-slow waves,
interictal EEG region over right occipital region notable over occipital region
Epileptic — — Sharp-slow and spike-slow waves — Sharp-slow, spike-slow and
discharge in fit over left occipital and temporal polyspike-slow waves over
period EEG region, generalizing to all leads all leads
Therapy Phenobarbital None Topiramate Topiramate Topiramate + levetiracetam +

Died of pneumonia
after 4 months

Follow up
failure

Died of respiratory Died of epilepsy after 12 months

clonazepam

Died of epilepsy after 12 months  In follow-up

*the brother of Case 1. —,not done, Al
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Figure 3 Head MRI and MRA findings of Case 5. Axial
FLAIR and T,WI showed hyperintense in bilateral frontal,
parietal and periventricular white matter (arrows indicate), and
ventricle and sulci widening significantly (Panel 3a, 3b). Axial
T.WI showed multiple patchy hyperintense in bilateral basal
ganglia (arrows indicate, Panel 3¢). MRA revealed tortuosity of
large artery and diminution of distal artery (Panel 3d). Figure
4 Long bone X -ray of Case 5 revealed cortical thinning,
layering and discontinuity. Metaphysis appeared lateral spines

and partial "cup rim" change (arrows indicate). Normal position (Panel 4a). Lateral position (Panel 4b).

o O A AR VA

A S
A
s S
R
PRl

A
N

i
!

f

=

TS

YXESESEE
S5

CX STl

;

B5 {5 L 4 A>T I A v P R e i O 1

Figure 5 Interictal EEG of Case 5 showed hypsarrhythmia 4 months after onset.
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