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a mimicker of infantile
epileptic disorders*
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ABSTRACT – Benign spasms of infancy (BSI), previously described as benign
non-epileptic infantile spasms or benign myoclonus of early infancy, are
non-epileptic movements manifesting during the first year of life and spon-
taneously resolving in the second year of life. BSI are characterized by
spasms typically lasting 1-2 seconds, involving, to varying degrees, the
head, neck, trunk, shoulders and upper extremities. Ictal and interictal
EEG recordings are normal. BSI are not associated with developmental
regression and do not require treatment. Distinction between BSI and infan-
tile epileptic disorders, such as epileptic spasms or myoclonic epilepsy of
infancy, can be challenging given the clinical similarities. Moreover, interic-
tal EEGs can be normal in all conditions. Epileptic spasms and myoclonic
epilepsy require timely treatment to improve neurodevelopmental out-
comes. We describe a six-month-old infant presenting with spasm-like
movements. His paroxysms as well as a positive family history for epileptic
spasms were in keeping with a likely diagnosis of West syndrome. Surpris-
ingly, ictal video-EEG did not reveal epileptiform activity, and suggested a
diagnosis of BSI. We emphasize that ictal video-EEG is the gold standard for
classification of infantile paroxysms as epileptic or non-epileptic, thereby

facilitating timely targeted treatment
video sequences]

ndrome, benign myoclonus of early
y, epileptic spasms
avoiding over-treatment for BSI and
of infantile epilepsies. [Published with
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Infantile movements are often non-
voluntary and at times difficult to
classify as epileptic or non-epileptic,
and may include spasm-like
paroxysms. Non-epileptic spasms

have been reported as “benign
myoclonus of early infancy” or
“benign non-epileptic infantile
spasms” (Dravet et al., 1986; Maydell
et al., 2001; Caraballo et al., 2009).

*The work has not been previously published but has been presented at the 2019 Cana-
dian Neurological Sciences Federation (CNSF) conference as an e-poster presentation. In
this poster, video-EEG of the spasms was displayed, however, the details of the case and
diagnostic pathway were not discussed.

mailto:dpohl@cheo.on.ca


Journal Identification = EPD Article Identification = 1116 Date: December 19, 2019 Time: 11:50 am

5

J

W
“
B
i
e
i
a
W
t
(
a
n
f
c
i
n

C

A
d
b
e
t
p
o
a
v
h
s
T
e
f
m
d
d
o
a
m
F
t
e
d
a
e
s
p
r
S
p
h
t
n
s
o

t
d
t
w
i
d
q
a

D

H

B
i
a
e
t
a
t
s
w
s
i
l
o
B
f
o
2
m
f
t
d
(
d
t
m
d
c
a
F
E
t
n
w
y
2

. Ghossein, D. Pohl

e suggest the simplified and descriptive term
benign spasms of infancy” (BSI).
SI is a non-epileptic motor phenomenon manifest-

ng in the first year of life (Dravet et al., 1986; Maydell
t al., 2001; Caraballo et al., 2009). The condition

s self-limiting, requiring no treatment (Caraballo et
l., 2009). BSI can mimic epileptic disorders such as
est syndrome, and distinguishing BSI from epilep-

ic seizures is crucial to inform treatment decisions
Maydell et al., 2001; Caraballo et al., 2009). We describe
n infant with recurrent clusters of spasms, diag-
osed with BSI via video-EEG monitoring. Clinical

eatures and differential diagnosis of BSI are dis-
ussed along with a diagnostic pathway to classify
nfantile paroxysmal movements as either epileptic or
on-epileptic.

ase study

six-month-old boy presents to the emergency
epartment with a one-week history of sudden
rief contractions involving the shoulders and upper
xtremities, sometimes associated with head drop and
runcal flexion. The episodes occur multiple times
er day in clusters during wakefulness. There is no
bvious trigger and the boy immediately resumes his
ctivities following a paroxysm. The parents share a
ideo (video sequence 1). On physical exam, the boy is
ealthy with a normal neurological and developmental
tatus.
he patient was born after an uneventful pregnancy via
mergency Caesarean section due to a non-reassuring
etal heart rate. His Apgar scores were nine (one

inute) and nine (five minutes). Starting on his first
ay of life, he was noted to have twitching movements
uring sleep. EEG recordings of these paroxysms
n day 3 of life did not reveal epileptiform activity,
nd he was diagnosed with benign neonatal sleep
yoclonus.

amily history reveals seizures and West syndrome:
he patient’s maternal aunt had therapy-refractory
pileptic spasms diagnosed at three months of age,
eveloped Lennox-Gastaut syndrome, and passed
way at the age of 22 years in the context of status
pilepticus. The patient’s father had one tonic-clonic
eizure at the age of three years, and the patient’s
aternal aunt had multiple febrile seizures; both have
emained seizure-free since childhood.
86

uspecting a diagnosis of epileptic spasms in our
atient, video-EEG monitoring is performed for 48
ours. Surprisingly, EEG background and interic-

al activity are normal. Thirty events are captured;
one with electrographic epileptiform correlate (video
equence 2). The paroxysms consist of a combination
f shoulder shrugging and head drop with occasional

D

N

S
m

runcal flexion, usually lasting 1-2 seconds, occurring
uring wakefulness. Based on his clinical presenta-

ion and the EEG findings, the patient is diagnosed
ith BSI and discharged from hospital. Follow-up visits,

ncluding several sleep-deprived EEGs, reveal normal
evelopment and EEGs. The spasms decrease in fre-
uency at 12 months of age and cease at 18 months of
ge.

iscussion

istory and clinical features of BSI

SI was first described as “benign myoclonus of early
nfancy” by Lombroso and Fejerman in 1977 (Lombroso
nd Fejerman, 1977). It was renamed “benign non-
pileptic infantile spasms” by Dravet in 1986, due to
he clinical resemblance of the paroxysms (Dravet et
l., 1986). Considering the fact that the term “infan-
ile spasms” has recently been changed to “epileptic
pasms” by the International League Against Epilepsy,
e suggest the simplified and descriptive term “benign

pasms of infancy” (BSI). Benign myoclonus of early
nfancy is a misnomer, since typical spells of BSI are
onger than myoclonic jerks, and the usual age of BSI
ccurrence is not early but rather mid-to-late infancy.
SI manifest within the first year of life, mainly between

our and seven months of age, in normally devel-
ped infants (Maydell et al., 2001; Caraballo et al.,
009; Fernández-Alvarez, 2018). Sudden paroxysmal
ovements typically present in clusters during wake-

ulness and are characterized as spasms involving,
o varying degrees, the head, neck, trunk, shoul-
ers and upper extremities, but not the lower limbs

Caraballo et al., 2009; Fernández-Alvarez, 2018). The
uration of an attack is usually 1-2 seconds. In addi-

ion, movements that are shorter in duration and
yoclonus-like as well as atonic paroxysms have been

escribed in infants with BSI. The events do not
ause any distress or impairment in consciousness
nd there is no postictal period (Caraballo et al., 2009;
ernández-Alvarez, 2018).
EG is normal during and in-between spells. The condi-
ion is self-limiting and infants will continue to develop
ormally. The spasms typically decrease in frequency
ithin three months of onset and cease in the second

ear of life with no treatment required (Maydell et al.,
001; Caraballo et al., 2009; Fernández-Alvarez, 2018).
Epileptic Disord, Vol. 21, No. 6, December 2019

ifferential diagnosis

on-epileptic conditions

huddering attacks are characterized by shiver-like
ovements typically involving the head, trunk and
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waves followed by low-amplitude fast activity and volt-
rms, with no impairment of consciousness or distress
o the infant, lasting several seconds (Fernández-
lvarez, 2018; Tibussek et al., 2008). They are regarded
s a variant of normal behavior, and spontaneously
esolve within the first few years of life (Tibussek et
l., 2008). As infantile epileptic conditions do not usu-
lly present as shuddering, a video of an event may
e sufficient to diagnose this benign infantile motor
henomenon.
on-epileptic head drops and myoclonus are also
enign paroxysmal movements of infancy, typically
anifesting at around 4-7 months of age, and resolv-

ng in the second year of life. They may clinically
e indistinguishable from epileptic disorders and will

herefore require ictal EEG recordings to exclude
pileptiform activity (Caraballo et al., 2009; Capovilla
t al., 2013).
SI, shuddering attacks, benign non-epileptic head
rops and myoclonus have previously been reported
s one nosological entity: a case series of 102 patients
ith “benign myoclonus of early infancy” included

5 infants presenting with shuddering attacks, 23
ith myoclonus, and four patients with atonic events

Caraballo et al., 2009). In the absence of a genetic
arker or a known common etiology, it is however

urrently still unclear if those paroxysms represent dif-
erent manifestations of the same entity.

ther self-limiting infantile movement disorders
pileptic Disord, Vol. 21, No. 6, December 2019

nclude benign neonatal sleep myoclonus, benign
aroxysmal tonic upgaze, Sandifer syndrome, spasmus
utans, and benign paroxysmal torticollis. These non-
pileptic conditions are all clinically distinct from BSI,
ut are also often reported as epilepsy mimickers.

a
a
f
M
d

Table 1. Characteristics of benign spasms of infancy and

Benign spasms
of infancy

Epileptic spasms
with hypsarrhyth

Typical age at onset 1st year of life 1st year of life

Typical
neurodevelopment
prior to onset

Normal Normal

Typical semiology Spasms Spasms

Frequency Multiple daily Multiple daily

Clusters + +

Psychomotor
retardation

No Yes, improves wit
timely treatment

Interictal EEG Normal Hypsarrhythmia

EEG ictal epileptiform
activity

- +
Benign spasms of infancy

pileptic conditions

est syndrome or epileptic spasms, formerly known
s infantile spasms, is an epileptic encephalopathy
ssociated with developmental arrest or regression
hich may improve with timely anticonvulsant ther-

py (Maydell et al., 2001; Pavone et al., 2014). Epileptic
pasms typically present in the first year of life (Maydell
t al., 2001; Caraballo et al., 2009; Pavone et al., 2014).
eizures consist of brief contractions involving the
uscles of the neck, trunk and extremities, lasting up

o two seconds, and commonly occurring in clusters.
nterictal EEG typically reveals hypsarrhythmia, a highly
isorganized background activity, with high-voltage

rregular slow waves intermixed with multifocal spikes
nd polyspikes (Maydell et al., 2001; Pavone et al., 2014).
owever, a recent study demonstrates that up to 18%
f patients with epileptic spasms may present with-
ut hypsarrhythmia and still require standard West
yndrome anticonvulsant treatment (Demarest et al.,
017). Although these patients’ interictal EEGs were
bnormal, even in the absence of hypsarrhythmia,
atients with epileptic spasms and normal interic-

al EEGs have previously been reported (Caraballo
t al., 2003). Hence, the clinical and interictal EEG
resentation of epileptic spasms may be indistinguish-
ble from BSI. We suggest that ictal EEG recordings,
ommonly demonstrating high-voltage sharp or slow
587

ge attenuation during epileptic spasms (Caraballo et
l., 2003), are required to differentiate West syndrome
rom BSI.

yoclonic epilepsy of infancy is another differential
iagnosis for BSI and can also present in the first year of

epileptic disorders presenting with similar features.

mia
Epileptic spasms
without hypsarrhythmia

Myoclonic epilepsy
of infancy

1st year of life 1st year of life

Normal Normal

Spasms Myoclonus

Multiple daily Multiple daily

+ -

h Yes, improves with
timely treatment

Rarely, may improve
with treatment

Abnormal; rarely normal Often normal

+ +
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ife in typically normally developed children. Seizures
ay occur several times per day during wakeful-

ess and are characterized by brief myoclonic jerks.
ctal EEG is abnormal, but patients may have normal
nterictal EEGs, representing a challenge when dis-
inguishing the condition from BSI. Cognitive, motor
nd behavioral difficulties have been reported particu-
arly in children with uncontrolled seizures. Therefore,
imely and targeted anticonvulsant treatment is recom-

ended (Korff and Nordli, 2006).
evere myoclonic epilepsy of infancy, or Dravet syn-
rome, differs from the other epileptic conditions
iscussed as it typically presents initially as general-

zed or unilateral clonic or tonic-clonic seizures, often
n the context of fever, and myoclonic seizures gener-
lly occur only later, between the age of one and four
ears (Korff and Nordli, 2006). In view of the different
emiology of seizures in infancy, Dravet syndrome is
ot to be considered as a major differential diagnosis

or BSI.
haracteristics of BSI and epileptic disorders pre-

enting with similar features are summarized in
able 1.

uggested diagnostic pathway

detailed history and neurological examination
evealing abnormalities in neurodevelopment, or a
ositive personal or family history of seizures, raises
uspicion of an epileptic condition. A routine EEG may
emonstrate epileptiform activity or hypsarrhythmia
nd be already diagnostic for West syndrome or other
nfantile epileptic disorders. However, in case of a nor-

al routine EEG not capturing ictal events, a prolonged
EG (preferably with video and EMG), recording parox-
smal events, should be obtained to assess for ictal EEG
orrelates.
t has been reported that a normal interictal EEG may
e sufficient for the diagnosis of BSI (Maydell et al.,
001; Fernández-Alvarez, 2018). However, we would
ike to strongly emphasize that a normal interictal EEG
s not sufficient to diagnose BSI, as epileptic conditions
losely resembling BSI can also present with normal
nterictal EEGs. Video-EEG monitoring of the spasms
n order to capture ictal epileptiform activity on EEG
s the gold standard for the classification of infantile
aroxysmal movements and reliably informs treatment
88

ecisions. �
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Legend for video sequences

Video sequence 1.

Home video of a spasm at six months of age,
obtained prior to hospitalization.

Video sequence 2.

Video-EEG recording of multiple spasms at six
months of age during inpatient hospitalization.

Key words for video research on
www.epilepticdisorders.com

Phenomenology: myoclonic tonic, myoclonus
(non-epileptic), non-epileptic paroxysmal event
Localisation: not applicable
Syndrome: non-epileptic paroxysmal disorder
Aetiology: unknown
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Benign spasms of infancy

TEST YOURSELF
EDUCATION

(1) Which epileptic disorders present similarly to benign spasms of infancy?

(2) What is the most accurate diagnostic approach to an infant presenting with spasms, with suspicion of
having benign spasms of infancy?
pileptic Disord, Vol. 21, No. 6, December 2019 589

(3) What is the treatment for benign spasms of infancy?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com, under the section “The EpiCentre”.
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