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Neurology

Rare disease

Infantile spasms is an age-specific epilepsy syndrome that occurs during infancy and is characterized by ton-
ic and/or flexor-extensor spasms, hypsarrhythmia on electroencephalography (EEG), and neurodevelopmental
regression. Adrenocorticotropic hormone (ACTH) is considered one of the main therapies for the treatment of
infantile spasms, but despite its great efficacy, it is still associated with potential adverse effects.

Four patients previously diagnosed with infantile spasms were treated with ACTH following the usual treat-
ment regimen. All patients developed asymmetric, involuntary movements, with phenomenology characteristic
of dyskinesia. The patients did not manifest loss of consciousness, and the EEG did not show epileptic activity
during those episodes. In all cases, involuntary movements disappeared after the completion of the hormonal
therapy.

The adverse effect of hormonal therapy in infantile spasms is not well known in the literature and could be
mistaken as seizures, leading to inappropriate management.
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Background

Infantile spasms, or West syndrome, is an age-specific epilep-
tic syndrome that occurs during infancy and is characterized
by tonic and/or flexor-extensor spasms, neurodevelopmen-
tal regression, and an interictal electroencephalographic pat-
tern known as hypsarrhythmia [1]. Infantile spasms may be
secondary to a variety of pre- or postnatal brain insults or oc-
cur in the absence of demonstrable brain abnormality [2,3].

Adrenocorticotropic hormone (ACTH) is considered one of the
first lines of treatment, and although highly effective, it is as-
sociated with a number of potential adverse effects, including
hypertension, metabolic abnormalities, osteoporosis, conges-
tive heart failure, and cushingoid features [1,4]. It has been
described that ACTH can reduce neuronal excitability in in-
fantile spasms by 2 mechanisms of actions: first, by inducing
steroid release, and second, by a direct, steroid-independent
action on melanocortin receptors, which might give a frame-
work to explain the established clinical effects of ACTH in the
therapy of infantile spasms [5]. Movement disorders, such as
as dyskinesias, have rarely been described as adverse events
associated with ACTH therapy [6,7] and are characterized by
movement disorders predominantly in the face, such as re-
petitive mouth opening and facial grimacing, and limbs con-
traction and can be difficult to distinguish from spams [6,7].

We describe a series of 4 children diagnosed with West syn-
drome, treated with ACTH, and presenting with transient man-
ifestations of movement disorders time-locked with the treat-
ment of ACTH.

Case Reports

Case 1

A 10-month-old boy, previously diagnosed with Down syn-
drome (DS), presented with a 1-month history of tonic spasms
that were associated with sleep disturbance, psychomotor ag-
itation, and loss of appetite. The mother reported that the pa-
tient had a normal perinatal history but recently lost the ability
to smile in response to stimuli. Electroencephalography (EEG)
confirmed a pattern of hypsarrhythmia, compatible with the
diagnosis of infantile spasms. Brain magnetic resonance imag-
ing (MRI) was unremarkable, as were the inborn errors of me-
tabolism screening. This patient was initially treated with viga-
batrin and had a partial response to the treatment. On clinical
examination, the patient had periodic epileptic spasms, despite
prior treatments (Video 1). Thus, ACTH treatment (0.5 IU/kg/
day) was started for 3 weeks. After 10 days of hormone admin-
istration, the patient developed involuntary, dystonic, asym-
metric, and asynchronous movements of the upper and lower
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Video 1. ACTH-induced dyskinesia manifested by repetitive
tongue protrusion and choreoathetotic movements of
the upper and lower limbs.

extremities and perioral region (Video 1). In addition, the pa-
tient presented with episodes of upward eye movements that
were interrupted by touch. There was no loss of conscious-
ness during these events and they were not associated with
any EEG abnormalities. Biperiden was used to control these
movements, and the patient responded partially to this treat-
ment. There was a progressive improvement of the spasms
and complete resolution of the involuntary movements after
1 month of ACTH withdrawal.

Case 2

An 8-month-old boy, hypotonic at birth and with neuropsycho-
motor delay, was diagnosed with malformations of cortical de-
velopment during the neonatal period, compatible with cortical
dysplasia. At 3 months of life, he started presenting clusters
of epileptic spasms involving the upper and lower extremities
at a frequency of 3 to 4 times a day and lasting approximate-
ly 5 min each. His EEG showed a pattern of hypsarrhythmia,
and vigabatrin followed by valproate were given. There was a
poor response to treatment, and thus, ACTH therapy was ad-
ministered for 2 weeks at a dose of 0.5 1U/kg/day, which led to
a marked clinical improvement and normalization of the EEG.
However, the patient developed hypertension, and at approx-
imately 7 days of treatment, dyskinetic movements involving
mainly the face and featuring repetitive mouth opening and
facial grimacing were seen. These involuntary movements were
not associated with loss of consciousness. EEG disclosed no
epileptiform discharges during these movements (Video 2).
The facial dyskinesias responded well to treatment with di-
phenhydramine, and about 1 week after the discontinuation
of ACTH, there was a complete remission of the symptoms.
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Video 2. Electroencephalography during events in patient 2,
showing no specific epileptic activity.

Case 3

A 5-month-old boy with a history of right focal seizures re-
ceived treatments of many antiepileptic drugs, including val-
proate, vigabatrin, and clonazepam, but showed poor response
to these treatments. The mother explained that he had re-
gression of the milestones already reached, such as track-
ing objects with his eyes. In addition, he was having frequent
right-sided hemispasms, and the EEG showed a pattern of he-
mi-hypsarrhythmia. His brain MRI showed a right middle ce-
rebral artery ischemic stroke. Based on these results, ACTH
0.5 IU/kg/day treatment was initiated. After approximately 4
to 5 days, the patient developed facial dyskinetic movements
with repetitive mouth opening, facial grimacing, and asym-
metrical movements of the upper limbs (Video 3). These in-
voluntary movements were not associated with epileptiform
discharges on EEG. These movement disorders were also tran-
sient, disappearing in less than 1 week after the discontinua-
tion of hormonal therapy.

Case 4

A 4-month-old girl was referred to our service due to an ab-
normal brain MRI that showed microcephaly and periven-
tricular calcifications, secondary to congenital cytomegalo-
virus infection. She developed seizures, and phenobarbital
(2.5 mg/kg/day) was administered; she had a good response
to the treatment. However, during the second month of fol-
low-up, the patient presented with developmental delay, epi-
leptic spasms, and hypsarrhythmia on the EEG, leading to the
diagnosis of infantile spasms. Vigabatrin was given, but there
was no improvement in her condition. ACTH (0.5 1U/kg/day)
was then administered. After 4 days of treatment, she present-
ed with involuntary, asymmetric dyskinetic movements involv-
ing the face and upper and lower extremities (Video 4), which
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Video 3. Repetitive cervical torsion and abduction and adduction
of the upper limbs.

Video 4. Asymmetric dyskinetic movements involving the face
and upper and lower extremities.

were controlled with diphenhydramine. Hormone treatment
was continued for a total of 3 weeks. Dyskinesias progres-
sively decreased and disappeared completely within 4 weeks.

Discussion

All patients in this case series presented with dyskinesia that
started within 10 days after the start of ACTH treatment and
completely resolved within a relatively short time after med-
ication withdrawal. One patient had infantile spasms associ-
ated with Down syndrome, while the other 3 patients had in-
fantile spasms due to malformation of cortical development,
right middle cerebral artery stroke, and congenital cytomegalo-
virus infection associated with microcephaly and periventricular
calcifications, respectively. Treatment of infantile spasms with
ACTH was successful in all patients, despite the dyskinesias.
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There was a partial response to treatment of these dyskine-
sias with diphenhydramine in 3 patients and with biperiden
in 1 patient, but the symptoms only disappeared after the dis-
continuation of the hormonal treatment.

The pathophysiology of ACTH-induced dyskinesia is still not
clear, and it is speculated that it might share the same mech-
anisms as the classic tardive dyskinesia [7]. In this case, hy-
perkinetic movements might arise from a reduced inhibitory
outflow of the basal ganglia due to an improper modulation,
among other mechanisms [8]. Since there was the primary
objective of treating infantile spasms in our cases, we tried
at first to not suspend the steroid treatment and attempted
to control dyskinesia symptomatically, using empirically med-
ications classically used for the treatment of tardive dyskine-
sia. The symptomatic improvement described, however, lacks
better scientific support.

Prior studies have also reported ACTH-induced movement dis-
orders. Sukhudyan et al [6] described 10 patients receiving ste-
roid treatment who presented with hyperkinetic movements as
repetitive mouth opening and facial grimacing, similar to the
findings in our cases. Five of them had movements of adduction
and abduction of upper and lower limbs, in addition to periodic
strabismus. The authors speculated that epileptic spasms play
an important role in the development of dyskinesias by activat-
ing neuronal circuits that involve the brainstem and putamen,
and this activation can facilitate the appearance of movement
disorder with the steroid treatment [6]. Arita et al [7] reported
1 patient that had improvement of infantile spasms after the
third dose of ACTH but developed dyskinetic movements with
arm elevation and tongue protrusion on the seventh day of this
treatment. ACTH-induced dyskinesia was suspected, and the
clinical picture of movement disorder progressively subsided
within 2 months after discontinuation of the hormonal thera-
py [7]. Likewise, the patients in this report presented with dys-
kinesias in a time-locked manner when hormonal therapy was
initiated and resolved with discontinuation of the treatment.
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Although all patients in this study received vigabatrin prior to
treatment with ACTH, it is not clear whether there was a syn-
ergistic effect with the use of ACTH. However, in the cases de-
scribed, the onset of dyskinesias had a temporal relationship
with the ACTH use but had no chronological relationship with
the beginning and suspension of vigabatrin. Vigabatrin is asso-
ciated with reversible changes in the brain MRI-signal intensity
in 22% to 32% of pediatric patients with infantile spasms [9].
Dill et al [10] reported 2 infants with involuntary dystonic limb
extension, low-frequency tremors, and athetosis seen after a
few months of vigabatrin treatment. These patients had im-
provement of symptoms after the discontinuation of the med-
ication [10]. In our report, brain MRl was unremarkable in all
patients, but unfortunately, it was not possible to perform
brain MRI exactly at the beginning of the symptoms, but only
after discontinuation of the drug. Both vigabatrin and ACTH
could possibly lead to the onset of dyskinesias, and the con-
comitant use could lead to an interesting synergistic effect;
understanding this effect is of extreme clinical importance.

Conclusions

Dyskinesias are rare adverse effects of steroid treatment in
patients with infantile spasms. In this case report, we de-
scribed 4 cases that might help to differentiate these events
from spasms. An accurate diagnosis is essential to avoid tak-
ing a wrong approach, since the treatments would be carried
out in totally opposite directions.
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