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ABSTRACT
Objective. Lombroso and Fejerman, in 1977, described non-epileptic move-
ments in normal infants and named them “benign myoclonus of early infancy”,
which were recently relabelled by Fernandez-Alvarez as “benign polymorphous
movement disorder of infancy” (BPMDI). The focus of our study was to describe,
categorize and point out the peculiar clinical representations of these
heterogeneous phenomena through our video footage, particularly to those
less experienced in paediatric neurology.
Methods. We included all infants with a video-EEG performed at our unit or a
home video recording of “Fejerman-Lombroso”, “benign myoclonus of early
infancy”, “shuddering attacks” or “paroxysmal non-epileptic movements”.
Results. Twenty-one children were selected. Age at onset ranged between two
and 13 months, age at disappearance ranged between seven and 16 months, age
at recording ranged between four and 16 months, and duration of the
phenomena ranged between two weeks and 19months. In total, 85% infants had
normal neurodevelopment at onset and follow-up (mean follow-up: 31.47
months) and 15% presented with neuropsychological or neurosensory deficits.
We distinguished four different patterns of movements: movement of the head
in 50%, shuddering attacks in 30%, tonic brief contractions of the trunk and limbs
in 10%, and elevation of the shoulders in 10%.
Significance. These motor phenomena do not affect neurological status and are
not associated with developmental delay. Considering that clinical interpreta-
tion may be challenging, especially relative to epileptic seizures, we present an
explanatory video of these characteristic events. We also propose a new
definition that is simple to remember: “transient infant movements” (TIM).

Key words: benign myoclonus of early infancy (BMEI), benign polymorphous
movement disorder of infancy (BPMDI), Fejerman-Lombroso, shuddering attacks,
paroxysmal non-epileptic movements, transient infant movements (TIM)VIDEO ONLINE

� Correspondence:
Lucia Fusco
Intensive Neurological
Diagnostic Unit,
Neuroscience Department,
Ospedale Pediatrico Bambino
Gesù,
Piazza di Sant’Onofrio 4,
00165, Roma, Italy
<lucia.fusco@opbg.net>

Lombroso and Fejerman, in 1977, first
described non-epileptic movements in
normal infants as “benign myoclonus of
early infancy” [1]. Dravet and colleagues
in 1996 called them “benign non epilep-
tic infantile spasms” and focused on the

differential diagnosis between this “be-
nign myoclonus” and epileptic spasms
of West syndrome [2]. Differences
between the two manifestations were
the normality of the EEG counterpart
and the transient nature of the
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phenomena. In 1976, Vanasse, and colleagues de-
scribed “shuddering attacks” through peculiar par-
ents’ descriptions of the phenomena, assuming a
possible correlation with essential tremor [3]. In 2008,
Tibussek and colleagues also focused on shuddering
attacks, pointing out the importance of reassuring
parents to avoid extreme concerns [4]. Later, Pachatz
and colleagues described two patterns: shuddering,
referred to as axial paroxysmal motor manifestation
involving mainly the trunk, and a newly described
pattern of tonic limb contractions [5]. In 2009,
Caraballo and colleagues recognized other phenome-
na within the same manifestations, such as myoclonic
jerks, brief tonic contractions and atonia [6]. They also
focused on searching for clinical characteristics that
could be specific to these phenomena, such as
occurrence only during wakefulness, or the differen-
tial diagnosis with other pathological conditions such
as hyperekplexia, Sandifer syndrome and tonic reflex
seizures of early infancy [6]. In 2012, Capovilla and
colleagues focused on “head atonic attack”movement
patterns, reporting cases of children who underwent
drug therapy due to a misdiagnosis with epileptic
seizure [7]. In 2018, Fernandez-Alvarez proposed the
new definition “benign polymorphous movement
disorder of infancy” (BPMDI), pointing out the clinical
presentation of these events [8]. In the last year, Nagy
and Hollody proposed videos for the attention of
paediatric and child neurologists in order to facilitate
the diagnostic process [9].
The aim of this study was to provide a description of a
case series of paroxysmal non-epileptic movements

occurring in infants, in order to support paediatricians
and parents in recognizing these manifestations and
distinguishing them from other pathological move-
ments, through the help of an explicative video
recording. We also propose a new definition, with
an acronym that is easy to remember.

Case series

From our database of video-EEG recordings, we
selected all full-term infants with a diagnosis of
“Fejerman-Lombroso”, “benign myoclonus of
early infancy”, “shuddering attacks” or “paroxysmal
non-epileptic movements” during the first year
of life. The fundamental inclusion criterion, besides
the onset of the manifestations within the first year
of life (1-12 months), was presentation of the
manifestations during a video-polygraphic/EEG, per-
formed in our epilepsy monitoring unit. We also
included three infants whose events were only
recorded via home video, but the pathological
disorders were ruled out based on the medical
examinations. Poor-quality recordings were
excluded.
The representative video sequence of the case series
includes nine infants out of 21, for whom we obtained
permission for publication by their parents. In figure 1,
we show four examples of the polygraphic pattern of
the different manifestations. In total, 21 infants (14
females and 7 males) were evaluated, all showing a
normal EEG as expected.
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& Figure 1. (A) Head movement with contraction of the deltoid muscles. (B) Shuddering shown by the
deltoids and trapezius muscles. (C) Tonic brief contraction of the truck and limbs shown by the deltoid
muscles. (D) Shoulder elevation shown by the trapezius muscle.
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Head movements

Ten children among 21 (50%) showed predominantly
head movements (see video; Infants 1 to 4).
We distinguished three types of head movements, all
occurring during wakefulness:
� Five infants showed abrupt and repeated dropping
of the head, while playing (two) or crying (one), or
during a state of calmness (two). In three cases, these
movements were associated with brief upper limb
contractions or shoulder elevation, and in one case
were associated with a facial grimace.
� In the other four children, we observed lateral
lowering of the head. In three, this was repetitive, and
in the other was a single movement with shoulder
elevation.
� One infant showed a rapid jerk-like headmovement,
while crying.
The number of manifestations recorded were from a
minimum of one to a maximum of 11, isolated or in
brief clusters of 3-4 manifestations at a time. All single
episodes lasted for one or two seconds, and a cluster
no more than five minutes. The head movement was
not isolated, but often accompanied by a concomitant
movement of the upper limbs or shoulders, clearly
visible on the EMG trace (deltoid, neck or trapezius
muscles) and without impaired awareness. Age at
onset varied from five to 13 months (average: eight
months) and the manifestations disappeared at
four months on average (from a minimum of 15 days
to a maximum of 19 months). One child had
neurosensory hearing dysfunction and another had
language delay.

Shuddering attacks

Six children among 21 (30%) presented with shudder-
ing attacks (see video; Infants 5 and 6). These
consisted of brief shaking movements at high fre-
quency during wakefulness and involved the whole
body or a specific area of the body (as for the
shuddering).
� Two children experienced a high frequency of
shuddering during a state of calmness or upon
photo stimulation, which was rapid and brief, lasting
for a few seconds, involving particularly the upper
limbs.
� One had shuddering involving the entire body
which persisted for 40 seconds, while crying.
� Two children presented with a cluster of many
consecutive shuddering episodes while playing, dur-
ing excitation or in a state of rest.
� One infant presented with isolated shuddering
attacks with a grimace triggered by excitation, while
playing and eating.

Shuddering is characterized by rapid and arrhythmic
muscle contractions, which occur asynchronously and
gradually involving the head, shoulders, upper limbs,
trunk and lower limbs, clearly visible on the EMG
trace (deltoids and trapezius muscles) and without
impaired awareness. All infants presented with
brief manifestations, of one or two seconds in
duration, with just one exception, Infant 6 in the
video sequence, who had an episode lasting for 40
seconds. We recorded 1-11 manifestations. Age at
onset varied from two to nine months (average: 5.3
months) and the manifestations lasted on average for
4.6 months (from a minimum of one month to a
maximum of 10 months). In this group, one child
presented with language delay and hyperactivity
during our follow-up period.

Tonic brief contractions of the trunk and limbs

Three children among 21 (10%) presented with tonic
brief contractions of the trunk and limbs (see video;
Infants 7 and 8). These infants showed sustained
contractions of the upper and lower limbs, isolated
or in very brief clusters, several times a day, only
during wakefulness and without impaired awareness.
This phenomenon is also triggered by excitation
and is characterized by rapid contractions clearly
visible on the EMG trace (deltoid muscles). In our
recordings, the infants presented with a minimum
of seven and a maximum of 14 manifestations,
predominantly isolated, which lasted from two
to four seconds. Age at onset varied from four to
nine months (average: seven months) and the
manifestations disappeared at 7.3 months on average
(from a minimum of one month to a maximum of 18
months). All children presented with normal
neurodevelopment.

Elevation of the shoulders

Two children among 21 (10%) presented with shoulder
elevation (see video; Infant 9). The episodes occurred
isolated at the beginning, and then occurred more
frequently and organized in brief clusters, consisting
of abrupt elevation and abduction involving predomi-
nantly just one shoulder (visible on the EMG trace with
deltoids and trapezius muscles) during a state of
calmness or evoked by external noises, during
wakefulness and without impaired awareness.
We recorded three and nine manifestations in each
child, respectively. In this group, the age at onset was
seven months on average and the manifestations
disappeared at one month in both infants. They had
normal neurodevelopment during our follow-up
period.

Transient movements in infants
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Discussion

Through our case series, we aimed to describe the
different and multiple expressions of motor non-
epileptic and non-pathological phenomena that occur
in healthy infants during the first year of life. We
underline the importance of video recordings in order
to gather the peculiar clinical characteristics that could
make their recognition easier, especially for those less
experienced in paediatric neurology. According to our
follow-up, we also confirmed that these phenomena
have a self-limiting course with variable duration;
although in all infants, they disappear within the
second year of life. In doubtful cases, video/EEG with
polygraphy recording is fundamental to exclude other
pathological conditions. Considering the clinical
features, we can summarize that these phenomena
occur randomly during wakefulness, isolated or
organized in brief clusters, affecting all areas of the
body, but mainly the head and trunk, usually
symmetrically. This phenomenon should be differen-
tiated from epileptic spasms as it is not strictly
stereotyped and does not occur periodically or
correlate with sleep. Conversely, epileptic spasms
usually occur during drowsiness or awakening and are
stereotyped, reproducible and generally occur peri-
odically and organized in clusters. These benign
manifestations should also be differentiated from
pathological myoclonus which is a sudden, brief,
shock-like movement that may be repetitive or
rhythmic, and lasts typically for no more than 200
milliseconds [10]. These episodes are usually longer
(lasting for a few seconds), non-repetitive and each
phenomenon appears to show different features
associated with the movements (regarding duration,
the muscles involved, and vehemence), both in the
same child or between different children, even though
the movement may be related to a specific pattern
(head movement, shuddering, tonic contractions,
shoulder elevation). The fact that they are often
triggered by situations of excitation or frustration,
particularly when infants interact with other people, is
also a peculiar characteristic of these non-epileptic
movements. Epileptic phenomena, in contrast, are
generally not actuated by these particular situations.
We suggest that these manifestations are referred to
by the acronym “TIM” or “transient infant move-
ments”, which is easy to remember and implies the
age-dependent and self-limited aspects associated
with these events, as well as the short duration of
the phenomenon itself. With regards to what other
authors have previously suggested, we believe that it
would be less confusing not to use the term
“movement disorders” as part of the definition, given
the fact that these manifestations are solely paroxys-

mal movements, not pathological, and by implication,
do not represent a disorder.

Conclusions

This paper describes and shows, through video
sequences, some previously undocumented clinical
characteristics of paroxysmal non-epileptic move-
ments that appear during the first year of infancy in
normal children, which may aid in better classifying
the polymorphic nature of these non-pathological
movements in infancy. We suggest that at the onset of
the phenomena, simple video observation of these
events should be adequate for paediatricians to
hypothesize a benign aetiology. Later on, video-
polygraphic/EEG recording is recommended in order
to confirm the normality of cerebral activity and, when
possible, record the events. We propose the name
“transient infant movements” and its acronym “TIM”

as a useful and practical term to describe these
episodes. &

Supplementary material.
Summary slides accompanying the manuscript are
available at www.epilepticdisorders.com.
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Legend for video sequence

Clinical features of TIM based on our case series. The video sequence shows the following in order:
� (1) A five-month-old boy showing head movements.
� (2) An eight-month-old girl presenting with head movements.
� (3) A 10-month-old girl experiencing head movements.
� (4) An eight-month-old girl presenting with head movements.
� (5) A seven-month-old girl experiencing shuddering.
� (6) A five-month-old boy showing prolonged shuddering.
� (7) An eight-month-old girl presenting with tonic brief contractions of the trunk and limbs.
� (8) A nine-month-old boy showing tonic brief contractions of the trunk and limbs.
� (9) An eight-month-old girl experiencing unilateral shoulder elevation.

Key words for video research on www.epilepticdisorders.com

Phenomenology: shuddering, head deviation, side-to-side axial movement
Localization: not applicable
Syndrome: non-epileptic paroxysmal disorder
Aetiology: non-epileptic paroxysmal disorder

TEST YOURSELF

(1) When and why could it be useful to perform a video/EEG and polygraphy?

(2) Why is it helpful to educate paediatricians in recognizing “TIM”?

(3) Why is it useful to take time when faced with these manifestations?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com.

Transient movements in infants

Epileptic Disord, Vol. 23, No. 5, October 2021 • 717



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


