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We describe a case of Brachmann-de Lange syndrome in an infant who had repeated life-

threatening episodes of epileptic apnea, and we report a polygraphic recording made while monitor-

ing changes in oxygen saturation. Focal ictal paroxysmal theta-wave activity in the left frontal pole

region preceded the apnea. Partial seizures should be included in the differential diagnosis of apnea,

and the only way to make a conclusive diagnosis is by polygraphic ictal EEG recording during an ap-

neas spell.

Introduction

Apnea is a life-threatening symptom”. There
are many underlying diseases in apnea of infants
and children”?. Epileptic apnea is known to be
one of the most common symptoms of atypical
neonatal seizures, but rare after 1 month of
age®”. Such seizures themselves, however, are
very rare and sometimes intractable. We de-
scribe a case of Brachmann-de Lange syndrome
in an infant, who had repeated life-threatening
episodes of epileptic apnea and who underwent
polygraphic recording while changes in oxygen
saturation were measured by pulse oximeter.

Case Report

The girl was born following a normal 36-week
gestation and uncomplicated delivery, with a
birth weight of 3,475 g. There was no relevant
family history of mental or neuromuscular dis-
ease, although her mother was examined by in-
travenous pyelography at an early stage of preg-
nancy. The newborn had microbrachycephaly,
hypertrichosis, and characteristic facial appear-

ance with synophrys, bushy eyebrows, depressed
nasal bridge, long philtrum, thin upper lip, and
crescent-shaped mouth but no limb anomalies.
She showed a feeble cry and poor sucking in the
neonatal period. Chromosomes were normal (46,
XX) by G-banding analysis. Her life was relatively
uneventful until 3 months of age, when she began
to have right unilateral seizures, with episodes of
3 to 10 attacks in a day. These seizures persisted
in spite of treatment with various antiepileptic
drugs (AEDs). At the age of 5 months, she pre-
sented the first frequent episodes of apnea, espe-
cially in the early morning. Her apneic episodes
lasted for about 30 to 60 seconds and were accom-
panied by cyanosis. She was therefore supported
by assisted ventilation during cluste of apneic epi-
sodes.

At the age of 11 months, she was transferred to
our hospital for the treatment of sporadic right
unilateral seizures and frequent episodes of ap-
nea with cyanosis requiring assisted ventilation.

She was experiencing 10 to 20 apneic episodes a
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Figure Polygraphic recording during an attack of apnea manifested by mild stiff-
ness of arms and legs, staring eyes, cyanosis, and tachycardia. The arrow indicates
the onset of apnea. Paroxysmal 5- to 7-Hz theta-wave activity in the left frontal pole
region was seen, followed by high-amplitude 6- to 7-Hz theta-wave activity mixed
with spikes or sharp waves in the left temporal region. Respiratory monitoring
showed that she stopped breathing about 10 seconds after the onset of the epilepti-
form discharge. The percentage of oxygen saturation dropped drastically and had
decreased to 35% by the end of the apnea spell

day, each lasting for about 30 to 90 seconds. The
first interictal electroencephalogram ( EEG )
showed moderately slow background activity
and rare spikes in the left frontal pole and left oc-
cipital regions. She continued to have repetitive
episodes of apnea after admission, each lasting
about 60 seconds and requiring assisted ventila-

tion.

A polygraphic recording was performed dur-
ing a prolonged apnea episode, with changes in
oxygen saturation measured by pulse oximeter
(Figure). This ictal EEG revealed paroxysmal 5-
to 7-Hz theta-wave activity in the left frontal pole
region, while mild stiffness of arms and legs, eye
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deviation to the left side, and head rotation to the
left side appeared . Respiratory monitoring
showed that she stopped breathing about 10 sec-
onds after the onset of the epileptiform discharge.
The ictal paroxysmal discharge was followed by
high-amplitude 6- to 7-Hz theta-wave activity
mixed with spikes or sharp waves in the left tem-
poral region. The percentage of oxygen satura-
tion dropped drastically and had decreased to 35
% by the end of the apnea spell. Three prolonged
apnea episodes were recorded; all showed a left
frontal pole paroxysmal discharge preceded the
apnea.

Although clonazepam was relatively effective
in reducing the right unilateral seizures and ap-
neic seizures, other AEDs (carbamazepin, pheny-
toin, and valproic acid) were not effective, some-
times even increasing the frequency of these sei-
zures. A brain CT scan at 11 months of age re-
vealed more noticeable atrophy than at 5 months
of age. She was severely retarded (DQ=8), and
died from a convulsive status at home at 3 years
of age.

Discussion

The Brachmann-de Lange syndrome is recog-
inized on the basis of characteristic facies in asso-
ciation with prenatal and postnatal growth retar-
dation. There are some reports which suggested
the gene locus of this syndrome is at 3q26.3” and
a case report with hyperthermia who showed
multiple mt DNA deletions”, however biochemi-
cal and genetic basis of this disorder is still un-
known.

About 20% of patients with a clinical diagnosis
of Brachmann-de Lange syndrome have sei-
zures” . However, to our knowledge, there have
been no previously published cases of this syn-
drome with epileptic apnea. Epileptic apnea is
rare after the neonatal period”. This is the first
report of an infant patient with this syndrome
who had repeated life-threatening episodes of epi-
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leptic apnea. Diagnosis of epileptic apnea is usu-
ally difficult, and it is controversial if other signs
of seizures are lacking. Interictal EEGs are often
normal”®, so the only way to make a conclusive
diagnosis is by polygraphic ictal EEG recording
during an apnea episode” ™¥?, Ictal EEG during
epileptic apnea in children shows a focal epileptic
paroxysm predominant over the temporal region,
suggesting an epileptogenic focus in the limbic
system”?. Ictal EEGs of our patient showed un-
usual paroxysmal theta-wave activity in the left
frontal pole region, which has been rarely ob-
served during epileptic apnea®.

Epileptic apnea is sometimes intractable in
spite of various AED medication®. In our patient,
clonazepam was relatively effective. Diffuse corti-
cal atrophy may result from damage due to epi-
leptic apnea. We conclude that epileptic seizures
should be included in the differential diagnosis of
apnea, and that the only way to make a conclu-
sive diagnosis is a polygraphic ictal EEG record-
ing during an apneic episode.
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