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ABSTRACT

Breath-holding spells are episodes of brief, involuntary
cessations of breathing that occur in children in response
to stimuli such as fear or injury. They are usudally benign,
and although very rarely, breath-holding spells accompany
deteriorative neurological diseases.

Here, we present two patients having infantile neuroaxonal
dystrophy and breath-holding spells. Presence of the
common respiratory problems in children with neurological
disabilities may predispose the child with breath-holding
spells and infantile neuroaxonal dystrophy to a danger of

prolonged apnea and may be to a life-threatening event.
Careful discrimination of breath-holding spells from
true epileptic seizures need special emphasis, since acute
delivery of antiepileptic drugs such as phenobarbitone
or benzodiazepines may have further disturbing effects
on respiration. It should be kept in mind that not every
tonic or clonic movements are epileptic, and benign non-
epileptic fits such as breath-holding spells may also co-
exist in progressively deteriorating childhood disorders
including infantile neuroaxonal dystrophy.
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INFANTIL NOROAKSONAL DiSTROFIDE SOLUK
TUIMA ATAKIARIL: KOTU SEYiRLi NOROLOJIK
HASTALARDA GORULEN HER NOBET EPiLEPTIK
DEGILDIR

OZET

Soluk tutma ataklari, cocuklarda korku veya zarar gor-
me gibi bir uyarana yanit olarak nefes almanin istemsiz
olarak kisa stireli durmasi ile sekillenen ataklardir. Ge-
nellikle iyi huyludur, ancak nadiren de olsa ilerleyici
norolojik hastaliklarda da gortilebilir.

Burada, infantil noroaksonal distrofi tamsi almis ve
soluk tutma ataklar1 olan iki hastayr sunmaktayiz. No-
rolojik bozukluklar olan ¢ocuklarda siklikla gortilen

solunum problemleri, soluk tutma ataklarina yatkinlik
olusturabilmektedir ve infantil néroaksonal distrofide
uzun stiren bir apne hayati 6nem tasimaktadir.

Soluk tutma ataklarinin epileptik nébetlerden dikkatli
bir sekilde ayirt edilmesi gereklidir; nitekim fenobar-
bital veya benzodiyazepin gibi antiepileptik ilaclarin
baglanmasi, solunum tizerinde ek negatif bir etki olus-
turacakur. Her tonik veya klonik kasilmanin epileptik
bir nobet olmayabilecegi ve soluk tutma ataklart gibi
iyi huylu epileptik olmayan ataklarin da, infantil no-
roaksonal distrofi gibi ilerleyici norolojik hastaliklara
eslik edebilecegi akilda tutulmalidir.

Anahtar Kelimeler: Soluk tutma ataklari, infantil néroak-
sonal distrofi, epilepsi. Nobel Med 2014; 10(1): 79-81

INTRODUCTION

Breath-holding spells (BHS) are episodes of brief,
involuntary cessations of breathing that occur in
children in response to emotional stimuli, and are
usually benign.'? The stereotypical clinical events
begin with a provocation resulting in crying or an
emotional upsetleadingtoanoiseless state of expiration

accompanied by color change and ultimately loss of
consciousness and postural tone.” BHS are considered
to present two distinctive forms as cyanotic and
pallid. In the more common cyanotic BHS, the child
cries and she/he has forced expiration leading to
cyanosis, limpness, and loss of consciousness caused
by cerebral anoxia.'” This may be followed by a few
seconds of rhythmic clonic jerking of the extremities,
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Figure 1A , 1B: Video-EEG of patient 1 showing diffuse fast rhythm within 16-18 Hz
(A); Sleep EEG of patient 2 showing generalized fast rhythms characteristics for infantile
neuroaxonal dystrophy (B).

mimicking seizure-like activity, or rigid opisthotonic
posturing of the body. Although very rarely, BHS may
accompany some deteriorative neurological diseases,
such as infantile neuroaxonal dystrophy (INAD) or
Rett syndrome.*” INAD (also known as Seitelberger
Disease) is a rare inherited progressive degenerative
disorder of childhood, characterized by the loss of
previously acquired skills, psychomotor regression,
progressive neuromuscular impairment, hypotonia,
hyperreflexia, spasticity, and progressive paraplegia.®
In INAD epileptic seizures are rare and usually late
and intricate events. They may be limited to episodic
autonomic symptoms such as hypertension and
flushing of the face.” Neurophysiological findings
include nonreactive fast rhythms (16-22 Hz) in the
electroencephalogram during wakefullness and sleep.
Although this rhythm is highly suggestive of INAD,
it is not specific for the disease.® Here, we present
two patients having INAD and BHS, and discuss the
comorbidity of those two conditions.

CASE REPORTS
Case 1

A 16-month-old boy was brought to our neurology
department due to so-called seizures and regression
in development. He was the 2" child to a non-
consanguineous marriage. He was born at term
following an uncomplicated pregnancy and delivery.
His past medical history was unremarkable. The
family history revealed a maternal uncle with epilepsy
and mental retardation.

His development was normal until about 12 months
of age, when the parents noticed that he could no
longer sit without support. The eye contact and the
vocabulary memory of the patient were gradually
decreased. Tha attacks were reported as seizures by
the parents started two months before his admission,
as tonic contractions in both arms and perioral
cyanosis with subsequent fainting lasted shorter than
one minute. Detailed questioning revealed that those
attacks occured only at the onset of crying episodes

and were interpreted as cyanotic breath holding spells.
His neurological examination showed generalized
hypotonia, normoactive deep-tendon reflexes and
bilateral multidirectional nystagmus.

Video-EEG showed a diffuse fast rhythm within 16-18
Hz, nonreactive to eye opening and to photic stimuli
during wakefulness and sleep (Figure 1A). Cranial
magnetic resonance imaging (MRI) showed diffuse
cortical hyperintensity with bilateral white matter
hypomyelination and cerebellar atrophy, suggestive
of neuroaxonal dystrophy. EMG revealed diffuse
denervation with normal motor and sensory nerve
conduction measures, suggestive of diffuse anterior
horn cell and/or multiple radicular involvements.

Case 2

A two-year-old boy was brought with the complaints
of developmental delay and so-called seizures. He was
the only child of a non-consanguineous couple, born
at term following an uncomplicated pregnancy and
delivery. He had no remarkable past medical and family
history. Since early neonatal period, he experienced
generalized tonic contraction and cyanosis during
crying. He was therefore treated by phenobarbital with
a decrease in attack frequency, yet no total abolishment
was observed. Cranial computed tomography and EEG
at five months of age yielded unremarkable findings.
At the age of one, he could not walk independently,
followed by the loss of unsupported sitting and
head-control. At the examination, he had severe
psychomotor retardation, left-sided abducens palsy,
nystagmus at left gaze, and generalized hypotonia with
decreased deep tendon reflexes.

Cranial MRI showed delayed myelination and
pathological hyperintensity on T2-weighted images
over the periventricular white matter at the level of
atrium. His repeated EEGs during wakefulness and
sleep showed generalized 17-18 Hz fast activity,
being more prominent over the anterior and posterior
regions of both hemispheres (Figure 1B). Although
the fast EEG activity was nonreactive to eye opening,
photic stimulation or sleep, diffuse bioelectrical
slowing with 2-3 Hz delta activity was observed during
BHS (Figure 2). EMG revealed diffuse denervation
with normal motor and sensory nerve conduction
measures, suggestive of diffuse anterior horn cell
and/or multiple radicular involvements. Sural nerve
biopsy demonstrated the neuroaxonal dystrophy.

DISCUSSION

Breath holding spells in infants with INAD seem to be
a condition that deserves attention in the differential
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diagnosis of non-epileptic paroxysmal events. On
the other hand, true epileptic seizures may also be
triggered following neurally-mediated syncope and the
valsalva manoeuvre may also provoke a vibratory tonic
epileptic seizure.® Although isolated BHS are benign
conditions, they may lead to serious consequences if
they associate severe neurological conditions such as
INAD and Rett syndrome.*> Among the respiratory
problems commonly encountered in children with
neurological impairments, recurrent aspiration due
to oro-pharyngeal motor problems and/or gastro-
oesophageal reflux, poor cough and airway clearance,
respiratory muscle weakness, kyphoscoliosis and
malnutrition leading to atrophy in the respiratory
muscles, reduced lung function, increased bacterial
colonization and the reduced resistance to infections
are reported.” Presence of one or more of such
conditions may predispose the child with INAD and
BHS to a danger of prolonged apnea during such a
fit and may be life-threatening. Careful discrimination
of BHS from true epileptic seizures therefore needs
special emphasis, since the acute delivery of drugs
such as phenobarbitone or benzodiazepines may have
further disturbing effects on respiration.

In a paper by Ferriss and his colleagues, the authors
noticed that the high-voltage fast EEG rhythm

Figure 2: EEG of patient 2 during a breath holding spell, which shows the attenuation of the
amplitudes and slowing of the EEG activity becoming more prominent towards to the end of
the episode 1 onset; | : end of the attack.).

unresponsive to eye opening or photic stimulation
changed during crying and hypoxic spells and
became slower; concluding that the characteristic
EEG activity observed in INAD was responsive to
chemical influences.* Similarly, we observed that the
EEG of patient 2 was not responsive to other stimuli,
but showed generalized slowing during BHS. An
underlying autonomic nervous system dysregulation
was shown in children with cyanotic BHS, which may
contribute for the pathophysiology of the occurrence
of these spells in INAD.'®

CONCLUSION

Breath holding spells are easily diagnosed in a
child with normal motor and mental development;
however, it should also be kept in mind for children
with progressive devastating diseases, such as
infantile neuroaxonal dystrophy. More than being co-
morbidity, progressive diffuse muscle hypotonia and
the involvement of the autonomic nervous system
in INAD may provide a predisposition for recurrent
breath-holding attacks in these children.
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