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abnormal motion sensitivity and normal form sensitivity showed worse performances
than those with only abnormal form, in the Block and the Llines, the opposite
pattern was observed. No cear correlation with site or type of MRI features of the
brain lesions was found.

Conclusions: The results confirm a high incidence of visuoperceptual and visuospatial
difficulties in children with congenital brain damage and hemiplegia. Although
selective correlations can be identified between the single tests and ventral/dorsal
stream functions, both systems are involved in visual processing, with different
degrees of contribution. The assessment of dorsal and ventral stream sensitivity can
therefore provide important cues for the interpretation of these deficits and their
treatment.

A DEVELOPMENTAL MODEL OF CONGENITAL NYSTAGMUS
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QDeportamento de Fisica, Colégio luis Vermey, Universidade de €vora, €vora,
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Purpose: Congenital nystagmus (CN) is a spontaneous oscillation of the eyes with
an onset in the first few months of life. In 90% of affected children there is an
associated underlying sensory defect (foveal hypoplasia, cone dysfunction,
cataracts, etc.). In 10% no underlying visual defect can be found, and the
nystagmus is labelled as ‘idiopathic’. (N appears to be a developmental anomaly
of sensorimotor integration, as it is not have an onset later in infancy or beyond,
but why such a wide variety of early onset visual defects should lead to life-long
oscillation of the eyes is a mystery. Previous models have focussed on a systems
level approach to explain Aow CN might be generated by known oculomotor circuits.
We ask, instead, why CN might occur.

Model: Our basic tenet is that infant visuomotor development is highly plostic
during some early ‘critical’ period. A defect of foveal vision occurring during (and
only during) this period leads to an anomalous connectivity in the oculomotor
circuitry, which becomes permanent thereafter. We propose that circuitry normally
used for precise foveal registration of a visual object (gaze holding, fixation, and
smooth pursuit) develops to maintain some degree of image motion, as this would
maximise contrast for a low spatial frequency system. However, this motion is in
conflict with maintaining the image on the fovea (or its remnant). We explore the
best oculomotor strategy to cope with this conflict.

Results: The optimal strategy (in the least squares sense) is to oscillate the eyes
in one meridian with alternating slow and quick (saccade) phases. Remarkably, the
optimal waveform profile has an increasing-velocity profile. Many of the unique
waveforms seen empirically in CN are also optimal strategies given realistic
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uncertainty in the initial position of a slow phase. Using non-linear dynamical
systems analysis, we show that these 'optimal’ oscillations have similar fractional
correlation dimensions to observed data. We also show that a 'null region’, as
commonly observed in CN, would be an inevitable consequence of a velocity driven
oculomotor system.

Conclusions: We have developed a new approach to understanding oculomotor
development, in which we examine the best strategy to maximise visual contrast. In
a normal foveate visual system with fine oculomotor control, the best strategy is to
develop good foveal registration, which we call ‘fixation’, and ‘'smooth pursuit'. If,
however, the fovea is absent or not being stimulated (eq. cataracts), the best
strategy would be to develop oscillations of the type seen in CN. It implies that
the chaotic oscillations are the result of a physiological developmental adaptive
process. This is in contrast to the prevailing view that CN is a disease that can be
‘cured’. It is not surprising that CN has proven remarkably refractory to therapeutic
intervention with only minimal (if any) long-term successes using drugs, surgery, or
even biofeedback. We argue that CN is as adaptive and permanent as normal eye
movements are in a normally sighted individual.

DEVELOPMENT OF PURSUIT €YE€ MOVEMENTS IN THREE
DEMENSIONAL SPACE

J. Fukushima', H. Saito'?, T. Maruya', N. Sawada', M. Kawanishi', K. Fukushima®

! Department of Health Sciences and
QDepartment of Physiology, Hokkaido University, School of Medicine, Hokkaido,
Japan

Purpose: To maintain optimal clarity of objects moving slowly in 3-dimensional
space close to the observer, pursuit eye movements are necessary that consist of
smooth-pursuit and vergence; smooth pursuit system moves left and right eyes in
the same direction, while the vergence system moves in the opposite direction. The
purpose of this study is to investigate development of pursuit eye movements in
children.

Subjects: Twenty-five healthy children aged 5~14 participated in this study.
Informed consent was obtained from each subject and parent. Twenty-three adults
aged 20~34 were examined as controls.

Methods: Subjects were asked to sit in front of a computer display with their head
restrained. A 0.5 deg spot moved sinusoidally at 0.2 Hz horizontally or vertically.
For a vergence task, LCD shuttered glasses were used to present a spot in 3-D
virtual space. Subjects were instructed to pursue the target. To examine effect of
distractor, two different kinds of background, homogeneous or textured with random
dot patterns, were presented on the display during target movements as previously
described (Takeichi et al. 2003). To examine how pursuit velocity is maintained

55



	2005_CVRSOC_DIN-A4 mono1.pdf
	Seite1



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




