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ABSTRACT
Breath holding spasms are common psychological problems seen in children and may serve as a marker
for stubbornness and anger. There are no clear clinical guidelines for the management of breath holding
spasms whereas a medical and psychological approach works best in both cases. The present paper is a
clinical review on breath holding spasms for psychiatrists and serves as an overview of the topic. Various
medical and non medical interventions are also discussed along with management.
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INTRODUCTION
Breath holding spells (BHS) are common nonepileptic paroxysmal events. They are brief periods when
young children stop breathing for less than 1 minute. These spells occur commonly during the initial years
of life and are considered to be age related expressions of frustration, anger, pain or fear. The term appears
to be a misnomer, as episodes are mostly involuntary, occurring during expiration. The spell is a reflex;
children don’t have breath-holding spells on purpose.
EPIDEMIOLOGY
Breath holding spells occur between 6 to 18 months of age affecting 4% - 5% of the pediatric population.
Most commonly, the spells begin during infancy; almost always before 2 years of age with a male to
female ratio of 3:1. The onset may occur in the first few weeks of life, with up to 15% of children having
onset of spells at less than 6 months of age. Onset after 2 years is seen in less than 10% cases.
Approximately, 50% of children experience resolution by 4 years of age and almost all children outgrow
those spells around the age of 6 years. In rare cases, the spells persist beyond 8 years. The frequency might
range anything from altogether infrequent to multiple episodes a day. It is rare to see breath-holding spells
in the first 6 months of life and in the neonatal period. 23% to 38% of these children tend to have positive
family history indicating a genetic predisposition. Autosomal dominant pattern with reduced penetrance is
the inheritance pattern seen in this condition based on a regression model for pedigree analysis.
TYPES OF BREATH HOLDING SPASMS
There are three subtypes of breath holding spells that include- cyanotic, pallid, or mixed episodes.
Cyanotic episodes are more predominant and commonly seen in 54–62% of cases, whereas pallid and
mixed types are seen in about 19–24% each.
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CLINICAL PRESENTATION
Breath-holding spells are a frightening experience for both parents & children that require immediate
attention and intervention. These involuntary (reflexive) events result in the child becoming apneic at endexpiration. Typically, these episodes are seen in response to a provoking event that makes the child cry anger, minor injury or fear. Crying and pain are the common triggering factors (84%) that make the child
look pale or cyanosed. At this point, the spell might resolve with a deep breathe (and the condition is
termed as Simple BHS). In some cases, it might continue and the child may lose consciousness and fall to
the ground. Occasionally, the child may throw seizures followed by a brief period of drowsiness.
Unexpected triggers are known to evoke either a cyanotic breath holding spell characterized by crying and
holding his or her breath, followed by a brief loss of consciousness with loss of muscle tone, pallor and
then cyanosis and a very brief tonic- clonic seizure; or a pallid breath holding spell wherein the child
becomes hypertonic with opisthotonus followed occasionally by clonic seizure like movements. Pallid
spells may be similar to vasovagal related syncopal events in older children. A few individuals might suffer
from frequent, severe pallid BHSs and anoxic seizures. On rare instance, these episodes continue and are
followed by vasovagal attacks. These episodes tend to have a strong influence on the lifestyle of both child
and his or her family. It may occur in children with age appropriate cognitive development without any
subsequent adverse influence on child development.
PATHOPHYSIOLOGY OF BREATH HOLDING SPASMS
The mechanism behind occurrence of these spells is not clearly evident although autonomic dysregulation,
especially sympathetic over-activity has been proposed in cyanotic spells that causes inhibition of
respiratory effort and abnormalities in pulmonary reflexes leading to ventilation perfusion mismatches that
cause cyanosis. Likewise, overactive vagal response (parasympathetic over-activity leading to bradycardia
or brief asystole is implicated phenomenon in children with pallid BHS. These children may show
increased propensity for having episodes of vasovagal syncope as adolescents or adults. Thus, two distinct
manifestations of BHS reflect variation in autonomic regulation rather than different disease entities. Thus,
mechanism of BHS seems to be multi-factorial. Iron deficiency assessed by low serum ferritin seems to be
an additional factor contributing to the etiology whereas role of serum zinc levels in causation of BHS is
not well established. Studies have suggested a role of zinc deficiency in association with iron deficiency—
and not zinc alone in the pathogenesis of BHS.
DIFFERENTIAL DIAGNOSIS
A detailed history and examination are important for diagnosis making and for differentiating them from
epileptic seizures and other causes of syncope. The differential diagnosis of BHS includes seizures, cardiac
arrhythmias, dysautonomia and a brainstem tumor or malformation (e.g. Arnold-Chiari malformation)
and central nervous system lesions. Iron deficiency with or without anemia may increase the frequency of
BHS and some children respond to treatment with ferrous sulfate (5 mg/kg per day). Increased frequency
has also been observed in children with familial dysautonomia and Rett Syndrome but not as a sole
manifestation of these disorders. Rarely, sudden death, prolonged asystole and status epilepticus have been
reported in the literature of breath holding spells seen in children.
INVESTIGATIONS
Children with BHS should have hemoglobin and iron tests/studies performed. Usually, the presence of a
provoking event and that of color change before the loss of consciousness allows one to distinguish
clinically BHS from seizures however, electro encephalography is occasionally of help. On the other hand,
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occurrence of pallid spells accompanied with loss of consciousness validates an electrocardiogram to
evaluate the child for conditions associated with cardiac arrhythmias, such as long QT syndrome. In
children who do not present with frequent episodes, a cardiac event monitor instead of a 24-hours ECG
monitor may be more useful in recording an ECG during a BHS. In infants, the possibility of gastrooesophageal reflux resulting in apnea should be entertained. In very rare cases, breath-holding spells have
been associated with brain stem dysfunction caused by tumors or Arnold-Chiari malformations. In cases
where suspected arrhythmias with severe cardiac or neurologic sequela cannot be diagnosed properly
through non-invasive methods, an implantation of a cardiac monitor should be considered as part of the
diagnostic process.
TREATMENT
Although BHS are benign, they are often intimidating to parents. The first key to management of breathholding spells includes educating parents how to intercede before the episode progresses and the child
becomes highly distressed. It involves demystification and assurance that the spells will not harm the child.
Even when child loses consciousness, he or she will resume breathing without any intervention. Parents
need to intervene early in defiant behaviour by calmly placing the child in timeout for a period
approximating 1 min for each year of age. Out of fear, parents tend to unnecessarily restrict some
activities, may provide attention in response to tantrums or may have difficulty setting consistent limits for
the child. This behavior may reinforce the tantrums, impose oppositional behavior or the child may learn
to trigger such episode so as to get the desired response from his or her parents. Hence, parents should be
alerted that these spells should not prevent them in setting & enforcing the limits, even if these might
provoke the spells. Intensity of the child’s own anger and the reciprocal feelings they arouse in their
parents might frighten them. Hence, instead of getting aggressive, parents should help their children
internalize the controls they want their children to exhibit.
Calmly attempting to avert defiance by suggesting children simple choices can help arouse a sense of selfcontrol and autonomy and reduce the child’s feelings of anger and shame, thereby altering the possibility
of reinforcing oppositional behavior and the resultant adverse consequences on social and emotional
development. This can be explained to the child, once he or she is calm, that the reasons for frustration are
understandable and acceptable but defiance is not. Physician must assess how parents manage their anger
before making any further recommendations about handling the child. It is also important to assure
parents that there is no increased propensity for acquiring seizure disorders in children who have had one
during a breath holding spell.
Referral to mental health evaluation is indicated only when it does not respond to the parent’s coaching or
is accompanied by head banging or high levels of aggression. Without sufficient reinforcement behaviour,
breath holding generally disappears. Also, proper psychotherapy consultation with the parents, especially
mothers, can help prevent these spells to a large extent.
Medications
Definitive therapy has not been recommended for breath holding spells in children although many studies
have explored different treatments. Anticholinergic drugs like Atropine and Scopolamine have been
recommended to antagonize vagal hyperactivity and subsequent cardiac inhibition; these are particularly
beneficial in decreasing the frequency of associated seizures in cases of pallid BHS. Theophylline is
employed for its ability to stimulate the medullary respiratory center and for its positive chronotropic
effects; Piracetam finds its role in hyperactive children with BHS. Clonidine and Tetrabenazine have been
proposed in cyanotic BHS while those who suffer from repeated episodes, a line of medications is
indicated including Piracetam, Glycopyrrolate and Theophylline which have been shown to have good
results. Accordingly, in children with severe pallid BHSs, oral treatment with glycopyrrolate and
theophylline is indicated as an alternative therapy. Children with severe and frequent spells associated with
asystole or severe bradycardia and anoxic seizures benefit the most by ventricular pacemaker implantation.
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Iron Supplements
Role of iron supplements in children with BHS without anemia is unclear. Research has found that iron is
effective in decreasing BHS even in some of those children who were not iron deficient. The mechanism
by which iron decreases BHS is not fully understood, but it may improve some aspects of the autonomic
dysregulation. In children with iron deficiency anemia, disruption in the catecholamine mechanism owing
to the autonomic dysregulation leads to cardiac rhythm and respiratory disturbances and it can be
improved by iron supplementation. Treatment with iron has been reported to decrease the frequency of
BHS in anemic as well as non-anemic children.
Piracetam
Piracetam (2-oxo-l-pyrrolidine) is a cyclic derivative of gamma-amino-butyric acid (GABA) obtained after
the loss of one molecule of water followed by ring formation. Its indications include various cognitive
disorders and BHS in children. Piracetam increases tissue oxygenation and the inhibitory process of tissue
hyper polarization similar to GABA, thereby controlling the breath holding spells. A gradual and
significant improvement was noticed after two to three months of administering Piracetam in terms of
reduction in the number of attacks/month. Research has also reported significant decline in spells
frequency after continuing Piracetam for 2 months and concluded that the drug is safe and effective. Many
other studies have proven more than 90% efficacy of Piracetam over placebo. None of the studies reported
any serious adverse effects of Piracetam except emotional lability, vomiting and allergic dermatitis were
reported occasionally. Parental reassurance and education are sufficient in Simple BHS but Piracetam
(40mg/kg/day) as a prophylaxis is indicated in children with severe and repeated BHS.
Pacemakers
Studies show that pacemaker implantation, currently a safe procedure in small children, successfully
reduced the severity and even resolved the symptoms in rare patients experiencing pallid spells with
proven significant bradycardia during the events. The implantable devices are small and can be removed if
necessary.
CONCLUSION
In summary, breath holding spells occur commonly in childhood, rarely being life threatening. Iron
deficiency anemia seems to be an important risk factor in the development of breath-holding spells.
Parental education and reassurance remain the mainstay of management. Iron therapy, Piracetam and
other medications have shown to be beneficial. In severe forms, specially associated with prolonged
asystole or seizures, pharmacological and even surgical measures are indicated. Pacing is a successful
option that should be proposed to parents in severe pallid BHS with syncope and prolonged asystole.
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