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Case Report

Electroencephalographic characterization of a case of infantile spasm with
atypical presentation
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ABSTRACT

Infantile spasm is one of the common seizure disorders with serious consequences. It is generally characterized by a muscle spasm of
various intensity and distribution, salaam spells, and infantile myoclonic seizures with typical electroencephalography (EEG) features
of hypsarrhythmia. Here, a unique case is being reported in which breath holding spells for few seconds were the sole presentation of
infantile spasm. The EEG features of the case included typical high voltage spike and slow wave pattern followed by very poor suppression
representing modified hypsarrhythmia, a classical feature of infantile spasm. Fast Fourier transformation of hypsarrhythmic spells confirmed
the delta dominance with the highest power spectral density of delta waves. The breath holding spells being the sole presentation of infantile

spasm makes it an important case clinically due to the possibility of misdiagnosis due to its inconspicuous presentation.
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nfantile spasm is a seizure disorder of childhood and probably
Ithe very first seizure described. It is a kind of catastrophic

disease due to no effective treatment available till date.
Classical clinical presentation of infantile spasm shows complete
heaving of the head forward toward knees, and then immediately
relaxing into the upright position. These bowings and relaxing
spells would be repeated alternately at intervals of a few seconds,
from 10 to 20 times or more at each attack [1]. As the name
suggests, the onset of this disorder occurs usually in the 1* year of
life with a mean age of onset at 3—5 months of age. The incidence
of infantile spasm is 1 in 20004000 live births worldwide [2].
Although west syndrome is used synonymously with infantile
spasm though, unlike infantile spasm west syndrome is a classic
triad of three features, spasm, characteristic EEG findings, and
developmental delay or mental retardation [3].

Characteristic clinical presentation of infantile spasm has been
described as salaam spells with head nodding movement along
with generalized contraction of all limbs which relaxes gradually
in few seconds. It may repeat several times within a brief period
and occurs in bursts of multiple episodes. Though, the common
clinical presentation of an infantile spasm is a generalized or focal
abnormal sudden jerky movement of trunk or limbs, an atypical
presentation like only little flexion movement of the head has also
been reported occasionally. A presentation like isolated breath
holding spells is very rare if ever reported [4,5].

Here in the present case report, we summarize the case of
a child with “breath-holding spells” being the only apparent

clinical symptom with EEG features of hypsarrhythmia, which
is a characteristic feature of infantile spasm and west syndrome.

CASE REPORT

A 5-month-old baby visited the pediatric outpatient department
of the institute with chief complaints of breath-holding spells
of 2 months duration. The spells usually occurred while crying
and lasting for around 1-2 s followed by spontaneous recovery.
There was no history of loss of consciousness, abnormal body
movements, bluish discoloration or pallor of the body. He also
had a history of a non-productive cough of 3 days duration which
was not associated with tachypnea, fever, and difficulty feeding or
chest retraction. Baseline general examination cardiorespiratory
workout has been done by the department to rule out any cardiac
or respiratory abnormality. General physical examination did not
show any feature suggestive of syndromic features (including the
Down’s syndrome) known to be associated with early seizure
disorders and infantile spasm in an infant [6] (Fig. 1). The baby
was kept under prophylactic antitubercular treatment apparently
because his mother was on antitubercular treatment for 6 months
during pregnancy but did not complete the treatment due to
subsequent deranged liver profile. The peripartum period was
uneventful except for the history of decreased fetal movements
at the time delivery.

He is a singleton term baby born with lower segment
cesarean section having a birth weight of 2.625 kg. The child got
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hospitalized 3 months back to the institute for 4-5 days with a
history of jaundice. He is being breastfed besides supplemental
nutrition. He is also receiving all the immunization as per the
recommended schedule.

His developmental history shows that the baby attained neck
holding at 3% months, coos present, laugh loud at 4 months of
age, monodextrous reach present. As per his pedigree, he is the
third child born; the first sibling died at the age of 1 week after
birth, second is alive, and of 3 years of age. At presentation, his
weight was 8.06 kg, height was 65 cm, and body mass index was
19.07 kg/m?. Respiratory rate was 30/min, temperature was 98° F,
and pulse was recorded as 128 beats/min. No signs of pallor,
icterus, cyanosis, clubbing, lymph nodes, or edema observed. On
chest examination, no chest retraction was seen, bilateral air entry
present, vesicular breath sound was there, no any added sound

Figure 1: The 5-month-old baby boy with no apparent tell-tale sign
of any syndrome usually associated with infantile spasm

has seen. Apex impulse was localized in the 5™ intercostal space,
lateral to midclavicular line. Heart sound was heard normally, no
murmur had been noticed as per the records. Mantoux test was
performed, and it showed in the duration of 2 cm*2 cm. Complete
hemogram showed a hemoglobin of 9.6 g/dl, neutrophils 12%
(significantly decreased), lymphocytes 80% (significantly
increased), and erythrocyte sedimentation rate 55 mm at 1* h.

The electroencephalography (EEG) of the patient was done
in the clinical neurophysiology department of the institute.
The EEG showed generalized multifocal spikes with very high
voltage (250-450 pv) delta range slow waves followed by
suppression pattern. These bursts of high voltage were present for
2-3 s followed by 2-3 s of suppression period (a characteristic
hypsarrhythmic pattern, classically associated with infantile
spasm) (Fig. 2a-d).

The quantitative analysis of EEG findings was found to be
as follows: Fast Fourier transformation (FFT) of the T301 and
T402 channels (representative of background activities) of the
EEG (Fig. 3a and b) shows a very high highest power spectral
density (PSD) for delta waves compared to other waves including
theta, alpha, and beta waves.

DISCUSSION

Infantile spasm is a catastrophic pediatric seizure disorder with
a poor prognosis [1]. In general, infantile spasm presents with
typical clinical features of massive spasm, salaam spells, and
infantile myoclonic seizures which is categorized under the class
of generalized seizure disorders. Occasionally, focal events and
focal seizures have also been reported [7]. Cases of infantile
spasm with the asymptomatic presentation are a rare entity.
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Figure 2: (a-d) The multifocal independent spike discharges in the whole of the record (primarily occipital activities, as depicted in the image)

at the different time frame

Vol 6 | Issue 1 | January 2019

Indian J Child Health 43



Mishra et al.

EEG characterization of atypical infantile spasm

PSD (Unit"2 \Hz)

400 ‘

200 J
100

<

PSD (Unit"2

1000

900

800

700

S
4

3
3

200 k
W 100 3
12.80  25.60  38.40  51.20  64.00  76.80  89.60  102.40 115.20  128.00 A
Frequency(Hz) et
12.80 25 .60 3840 $1.20 64.00 76.80 89.60 102.40 115.20
Xpod Pi
anoimd | | | _em | Frequency({Hz)

128.00

Figure 3: (a and b) Fast Fourier transformation inch. T301 and T402 depicting the highest power spectral density of delta (much more than
what usually observed during usual normal delta sleep of the infants)

The present case reported here, interestingly, had apparently
no symptoms related to generalized, focal or spasm type of
seizure disorder at presentation and breath-holding spell was the
sole presenting complaint besides short-term cough and cold.

The EEG findings showed multifocal independent
spike discharges (MISD) usually designated as a modified
hypsarrythmic pattern in most of the montages but very prominent
in the background occipital montages in the whole of the record.
The FFT of the occipital waves showed a very PSD for delta
waves, much more than that found during the normal delta sleep
of infants.

By definition, hypsarrhythmia is a very high-voltage,
disorganized pattern of EEG abnormality. A less chaotic pattern,
called modified hypsarrhythmia, is reported to be amore commonly
encountered pattern than typical hypsarrhythmic pattern [8].
Hypsarrhythmia or modified hypsarrhythmia is seen in about
two-thirds of cases of the infantile spasm. Other patterns, such
as MISD, are present in the remainder. Although infantile spasms
may be associated with other EEG abnormalities, hypsarrhythmia
virtually never occurs in other epilepsy syndromes [9]. The
present case shows both MISD and some typical hypsarrythmic
discharges pathognomonic of infantile spasm. As for as, infantile
EEG concerns delta wave voltage may reach up to 100 pv in
usual circumstances. In some cases, a high voltage bursts of up to
200 puv may be noticed, especially during deep sleep, but voltage
above 200 pv is never a normal finding [7]. As far as PSD is
concerned, for delta waves, it is usually higher during sleep, more
so in infants. In the present case, PSD of delta wave is in the range
of 800—1000 unit*/hertz which is much more than the usual PSD
value expected during sleep in an infant.

Earlier, few researchers had reported cases which were devoid
of typical presentations of seizure with uneventful pregnancy and
birth [10,11], normal development before the onset of spasm and
absence of neurological abnormalities at the onset of spasm [12]
including absence of any other types of seizure before the onset
of spasm, and normal laboratory, computerized tomography (CT),
or magnetic resonance imaging findings at onset [ 13,14]. Another
report on the similar patient described a case in which the patient
presented with “lack of speech, frequent fits of idiotic laughter,
and rolling of the head, delighted by music, and gray colors.” This
description leads to the suspicion that the subject probably had

features of autism [15]. Later reports on infantile spasm suggest
that there is a correlation between other disorders such as tuberous
sclerosis, down syndrome, and genetic associations along with
autistic spectrum disorders [16,17].

Hypoxic ischemic encephalopathy has been identified as
one of the important predisposing factors for the development
of infantile spasm. Although as per an estimate, 25% of all live
births are affected with hypoxic-ischemic injury, all cases may
not lead to seizure disorders. Probably this hypoxic-ischemic
injury acts a second hit for the development of infantile spasm,
not the sole causal factor. There must be some other factors acting
as the first hit in cases of hypoxic injury leading to infantile spasm
development [18,19].

Infections whether prenatal, perinatal, or postnatal have also been
noted a very important factor in the development of infantile spasm.
Although the exact correlation between infection and development
of infantile spasm has been much clear, there are shreds of evidence
supporting the role of infections as a causal factor.

The term “breathing holding” is apparently a misnomer as
the breathing actually stops in expiration and is apparently an
involuntary phenomenon. Although definite provoking factor
for breath holding is yet to be known, breath-holding spells with
associated loss of consciousness are reported in almost 5% of
infants [20]. One of the postulated theories behind the phenomena
is the disturbance in central autonomic regulatory features [21].

Various syndromes,
encephalopathies, developmental anomalies, and various genetic
associations such as CDKL5 and SPTANI mutations have also
been identified as very important identifiable causes for infantile
spasm [22]. A future study with EEG based bigger database of
breath-holding spells with similar presentation may through some
light in the field in the larger interest of the society.

other factors such as metabolic

CONCLUSION

This case report could be one of the atypical and rare presentations
of infantile spasm with a high chance of clinical misdiagnosis due
to its inconspicuous nature of the presentation. A higher degree of
suspiciousness, meticulous clinical examination and liberal use
of EEG as a diagnostic/screening tool may be suggested as the
possible tools to avoid such misdiagnoses.

Vol 6 | Issue 1 | January 2019

Indian J Child Health 44



Mishra et al.

EEG characterization of atypical infantile spasm

REFERENCES

10.

11.

13.

Shields WD. Infantile spasms: Little seizures, BIG consequences. Epilepsy
Curr 2006;6:63-9.

Fois A. Infantile spasms: Review of the literature and personal experience.
Ital J Pediatr 2010;36:15.

Aicardi J. Disease of Nervous System in Childhood. Infantile Spasms. 3™ ed.
London: Mac Keith Press; 2009. p. 593-7.

de Menezes MA, Rho JM. Clinical and electrographic features of epileptic
spasms persisting beyond the second year of life. Epilepsia 2002;43:623-30.
Cerullo A, Marini C, Carcangiu R, Baruzzi A, Tinuper P. Clinical and video-
polygraphic features of epileptic spasms in adults with cortical migration
disorder. Epileptic Disord 1999;1:27-33.

Buterbaugh A, Visootsak J. Implications of delayed diagnosis of infantile
spasm in a child with down syndrome. J Pediatr Neurol 2014;12:105-7.
Britton JW, Frey LC, Hopp JL, Korb P, Koubeissi MZ, Lievens WE, et al.
In: St. Louis EK, Frey LC, editors. Electroencephalography (EEG): An
Introductory Text and Atlas of Normal and Abnormal Findings in Adults,
Children, and Infants. Chicago: American Epilepsy Society; 2016.

Halevy A, Kiviti S, Goldberg-Stern H, Shuper A. Infantile spasms and
modified hypsarrhythmia. Harefuah 2011;150:373-7, 418, 417.

Ohtahara S, Yamatogi Y. Epileptic encephalopathies in early infancy with
suppression-burst. J Clin Neurophysiol 2003;20:398-407.

Cowan LD, Hudson LS. The epidemiology and natural history of infantile
spasms. J Child Neurol 1991;6:355-64.

Dreifuss FE. Proposal for revised clinical and electroencephalographic
classification of epileptic seizures. From the commission on classification
and terminology of the international league against epilepsy. Epilepsia
1981;22:489-501.

Khreisat WH. Clinical profile of infants with hypsarrhythmia. Acta Inform
Med. 011;19(3):149-52.

Fusco L, Vigevano F. Ictal clinical electroencephalographic findings of
spasms in west syndrome. Epilepsia 1993;34:671-8.

20.

21.

22.

Riikonen R. Epidemiological data of west syndrome in Finland. Brain Dev
2001;23:539-41.

Lux AL. West and son: The origins of west syndrome. Brain Dev
2001;23:443-6.

Rasmussen P, Borjesson O, Wentz E, Gillberg C. Autistic disorders in down
syndrome: Background factors and clinical correlates. Dev Med Child
Neurol 2001;43:750-4.

Molloy CA, Murray DS, Kinsman A, Castillo H, Mitchell T, Hickey FJ,
et al. Difterences in the clinical presentation of trisomy 21 with and without
autism. J Intellect Disabil Res 2009;53:143-51.

Golomb MR, Garg BP, Williams LS. Outcomes of children with infantile
spasms after perinatal stroke. Pediatr Neurol 2006;34:291-5.

Pisani F, Orsini M, Braibanti S, Copioli C, Sisti L, Turco EC, et al.
Development of epilepsy in newborns with moderate hypoxic-ischemic
encephalopathy and neonatal seizures. Brain Dev 2009;31:64-8.

Rathore G, Larsen P, Fernandez C, Parakh M. Diverse presentation of breath
holding spells: Two case reports with literature review. Case Rep Neurol
Med 2013;2013:603190.

Roddy SM. Breath holding spells and reflex anoxic seizures. In:
Swaiman’s KF, editor. Pediatric Neurology; Principles and Practice. 5" ed.
Ch. 64. Philadephia, PA: Elsevier, Saunders; 2012.

Archer HL, Evans J, Edwards S, Colley J, Newbury-Ecob R, O’Callaghan F,
et al. CDKLS5 mutations cause infantile spasms, early onset seizures, and
severe mental retardation in female patients. ] Med Genet 2006;43:729-34.

Funding: None;; Conflict of Interest: None Stated.
How to cite this article: Mishra A, Kumar Y, Kumar T, Singh R, Jha K.
Electroencephalographic characterization of a case of infantile spasm with

atypical presentation. Indian J Child Health. 2019; 6(1):42-45.

Doi: 10.32677/1JCH.2019.v06.i101.010

Vol 6 | Issue 1 | January 2019

Indian J Child Health 45


https://doi.org/10.32677/IJCH.2019.v06.i01.010

