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Introduction

Hemiparesis as a result of an ischemic stroke in children
and adolescents under 16 years of age is reported in the
literature with an incidence of approximately 3-5 and 1,6:
100.000, respectively [1,2]. If the haemorrhagic stroke and
sinus thrombosis were included, the number would double.
Strokes in newborns have an incidence of about 1: 2.500-4.000
newborns. Based on these causes, many children develop a
(mostly spastic) partial paralysis. Physical and occupational
therapy are common in the rehabilitation of hemiparesis,
recognized in Germany, supplemented by a variety of (partly
technical) aids. Untreated children are particularly affected
by a developmental disorder, some of them never learn to
walk by their own. For many years, the viewpoint of physical
therapists focused very strongly on the motor component of
the development. This subsequent work goes beyond this and
the gain for the child is the increased participation.

Background

Hemiparetic children and adolescents usually impose their
affected limbs much less than their motor functions would
allow. A part of the motor deficit of the affected person is not
only based on the lesion itself and is the reason for the reduced
spontaneous use of the hand in everyday life. It appears as if
the children and adolescents ignored their affected limb. This
is clearly evident in the arm of the person concerned. Taub
coined the expression “learned non-use” for this phenomenon
because it is a learned behavior and is due to a conditioned
behavioral suppression [3]. Through the learned non-use, the
return of the movement is considerably suppressed.

In contrast to older children with acquired brain damage,
children with pre-, peri- or early postnatal insults of the central
nervous system do not have the experience of normal motor
functions of the affected limb. For this reason, it is not the
previously mentioned learned non-use in these children, but
a different phenomenon, which is very similar [4]. Chose the

Therapy accompanying use of VR-
glasses in hemiparetic children and
adolescents

term developmental disregard to describe this phenomenon.
This is not the unlearning of the use of the affected limb, but
the child does not pay attention to the limb during sensorimotor
development. As a result, the sensorimotor development, in
addition to the factors caused by the hemiparesis, is severely
impaired.

The theoretical basis for the study of the therapeutic use of
VR in children and adolescents with hemiparesis is based on
the success of mirror therapy [5]. This therapy uses an illusion
created by a mirror. The mirror is placed on a table in the center
of the child's body, so that the mirror image of the unaffected
arm appears in the mirror as if it were the affected extremity.
The view in the mirror produces the subjective impression of
the functional, normal movement of the motorized hand [6].
The basic idea of the mirror therapy is the realization that
movement observation recruits the same neural structures
as the execution of the movement itself [7]. This additional
activation of neuronal structures of the affected hemisphere
results in cortical reorganization and improved function [8].
By the mirroring of the non-affected extremity, important
motor areas are activated in the affected hemisphere, which
could otherwise only be activated by voluntary movements of
the affected limb itself [9].

An explanation attempt by Small et al. [10]. describes the
activation of mirror neurons can be used to induce functional
changes in patients after ischemic stroke. The system of
mirror neurons is responsible for learning new abilities by
visual observation of activity [11]. The mirror neurons can
specifically activate motor brain regions by motion observation
[6]. An important triggering condition is the observation of an
object-related action. In addition, a reaction occurs only when
considering complex actions and not in single movements.

The situation of reduced use of the affected limb after
stroke is associated with a marked reduction in the cortical
representation of the affected limb [12]. This reduced
representation of the affected limb in the motor cortex can also
be increased in the chronic stage by rehabilitation measures
[13]. In one study, changes in the topographic pattern in adult
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stroke patients were demonstrated by mirror therapy [14]. A
part of the clinically relevant motor function improvement
of the upper limb could be attributed to this change [8],
demonstrated in a RCT (n = 40), using fMRI, that mirror
therapy had a positive effect on the disrupted interhemispheric
inhibition. In the intervention group, mirror therapy led to a
shift in the activity balance of the primary motor cortex toward
the affected hemisphere. This is particularly important, since a
successful rehabilitation after stroke (function improvement)
is attributed among other things to a balanced activation of the
hemispheres [15].

Objective

In this study the researchers are going to look for a
therapy accompanying use and positive effect of VR-glasses in
hemiparetic children and adolescents.

The following questions are to be clarified with this study

+ Is there an improvement in manual dexterity after the
12 weeks “treatment”?

* Is there an improvement in the walking speed after the
12 weeks “treatment”?

* Isthere an improvement in cardiopulmonary endurance
after the 12 weeks “treatment”?

Method

Similar to mirror therapy, a situation, a picture or a
movement sequence is presented to the brain in the therapy-
accompanying treatment with the virtual reality spectacles
(Samsung VR glasses) in such a way that the patient believes
that his affected limb would be actively involved, thus causing
the corresponding brain area of the affected side [16,8].
Studies in adults have shown that it is possible to learn motor
movements in the virtual reality and then to implement them in
the real world [17,18]. Since there is little evidence for this case
in children with hemiparesis, this pilot study is being carried
out. The design of the pilot study corresponds to a 12-week
prospective cohort study with single blinded evaluation. The
children and adolescents are examined with the tests shown in
table 1 at four measurement times.

The study was approved by the ethics committee of
Fresenius University. Patients were recruited with the help of
the Department of Neuropaediatrics at the Goethe-University
Frankfurt. The patients had to meet the following inclusion
and exclusion criteria (Table 2).

The intervention with VR-glasses is carried out for children
and adolescents with a hemiparesis for 12 weeks, every day
for 15 minutes. The parents of the study participants receive
a Samsung smartphone and the associated VR-glasses as well
as the videos stored on the mobile phone. The used Samsung
Galaxy S8 mobile phones run with the operating system
Android 7.1.

The Gear 360 Action Director software (SM-C200) is
used to process video sequences. The video sequences show

Table 1: Sequence of assessments at the different measurement times.

t, before starting the t, after 6

study

Parent information

weeks

t, after 12 weeks

T, after 6 months

,Nine Hole Peg ,Nine Hole Peg Test” ,Nine Hole Peg Test"

Declaration of Test” ,Box and Block Test” ,Box and Block Test”
consent »ren Meters »Movement-ABC-2 »~Movement-ABC-2
,Nine Hole Peg Test” Walking Test (manual dexterity)”  (manual dexterity)"
,Box and Block Test" ,Timed-up & go* ,Timed-up & go“

+~Movement-ABC-2

+Ten Meters Walking

+Ten Meters Walking

(manual dexterity)” Test" Test"
,Timed-up & go“ ,Goal Attainment ,Goal Attainment
,Ten Meters Walking Scale” Scale”
Test" ,Six Minute Walking ,Six Minute Walking
,Goal Attainment Test” Test”
Scale”
,»Six Minute Walking
Test"

Table 2: Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

Children and adolescents aged  Children younger than 6 and adolescents older
6-19 years than 19 years
Diagnosis: Hemiparesis
Knowledge of German language

Written informed consent

for example eating with both hands, playing the piano with
both hands, tabletop soccer and pinball playing with both
hands, playing table tennis with one hand as well as putting
on pants and shoes and pulling back with both hands. In this
first pilot study, standardized video sequences are used for
all participants. Later, it is possible to provide a wide range
of videos, which correspond to the needs and interests of the
patients, via an internet platform to interested patients or
experts, or to offer the possibility of uploading own videos.

During the intervention the parents of the study
participants sit or stand close to the patient, in order to be
able to give help in case of uncertainty. In adult stroke patients
who receive intervention with VR glasses, it is recommended
not to exceed the treatment time of 20 minutes [19]. For this
reason, a treatment time per day of 15 minutes is not exceeded
our children and adolescents with hemiparesis. More than 15
“treatments” seem to be necessary to demonstrate a positive
effect [19]. There will be 84 interventions, each for 15 minutes
in the 12 weeks. An option for the participants to report back
their own needs and feedback to the study conductor is through
weekly telephone calls with the families.

The statistical analysis will be performed with IBM SPSS©
statistics 24.0.

Perspective

The study start is after the Hessen (Germany) summer
holidays in August 2017 and first results are expected in winter
2017. The therapy with the VR-glasses takes place on top to the
normal physiotherapy or occupational therapy.

Negative side effects are not expected, on the contrary: the
researchers believe the children and adolescents accept the
medium VR-glasses very well.

088

Citation: Jung M, Héning J (2017) Therapy accompanying use of VR-glasses in hemiparetic children and adolescents. J Nov Physiother Phys Rehabil 4(4): 087-089.

DOI: http://doi.org/10.17352/2455-5487.000054



™ Peertechz Publications Pvt. Ltd.

References

1. Steinlin M, Wehrli E. Berne (2009) Laccident vasculaire ischémique en pédia-
trie. Quand y penser-quoi faire. Paediatrica 20: 22-26.

2. Mallick AA, Ganesan V, Kirkham F, Fallon P, Hedderly T, et al. (2014)
Childhood arterial ischaemic stroke incidence, presenting features, and risk
factors: a prospective population-based study. Lancet Neurol 13: 35-43. Link:
https://goo.gl/Qr9Jwg

3. Bauder H, Taub E, Miltner W (2001) Behandlung motorischer Stérungen nach
Schlaganfall. Géttingen: Hogrefe Verlag.

4. Deluca S, Echols K, Law C, Ramey L (2006) Intensive Pediatric Constraint
Induced Therapy for Children with Cerebral Palsy: Randomized,
Controlled Crossover Trial. Journal of Child Neurology 21: 931-938. Link:
https://goo.gl/HQ5zbG

5. Gygax M, Schneider P, Newman C (2011) Mirror therapy in children with
hemiplegia: a pilot study. Developmental Medicine & Child Neurology. Link:
https://goo.gl/PNZJnM

6. Hamzei F, Binkofski F, Buccino G, Ertelt D, Hauptmann B, et al.
(2008) Evidenzbasierte NeuroReha. Stuttgart: Thieme Verlag. Link:
https://goo.gl/mPf8xv

7. Buccino G, Binkofski F, Riggio L (2004) The mirror neuron system and action
recognition. Brain and Language 89: 370-376. Link: https://goo.gl/AihviQ

8. Michielsen M, Selles R, van der GJ, Eckhardt M, Yavuzer G, et al. (2011) Motor
Recovery and Cortical Reorganization after Mirror Therapy in Chronic Stroke
Patients: A Phase Il Randomized Controlled Trial. Neurorehabilitation &
Neural Repair 25: 223-233. Link: https://goo.gl/MEAAGD

9. Rothgangel A (2008) Spiegeltherapie — mehr als nur eine visuelle Illusion?
pt_Zeitschrift fiir Physiotherapeuten 60: 1243-1249.

10. Small S, Buccino G, Solodkin A (2012) The Mirror Neuron System and

Treatment of Stroke. Developmental Psychobiology 54: 293-310. Link:
https://goo.gl/2tZXxQ

.Yavuzer G, Selles R, Sezer N, Siitbeyaz S, Bussmann JB, et al. (2008)

Mirror Therapy Improves Hand Function in Subacute Stroke: A
Randomized Controlled Trial. Arch Phys Med Rehabil 89: 393-398. Link:
https://goo.gl/hb1neZ

.Elbert T, Rockstroh B, Kortikale R, Karnath HO, Thier P (2006)

Neuropsychologie. Heidelberg: Springer Verlag 2006: 643-651. Link:
https://goo.gl/RFRvQN

. Liepert J, Miltner WR, Bauder H, Sommer M, Dettmers C, et al. (1998) Motor

cortex plasticity during constraint-induced movement therapy in stroke
patients. Neuroscience Letters 250: 5-8. Link: https://goo.gl/ncQJ7E

. Platz T, van KS, Moller L, Freund S, Winter T, et al. (2005) Veranderungen des

motorischen Kortex sind fiir motorische Erholung nach Schlaganfall relevant.
Journal of Neurology 252: 1363-1371. Link: https://goo.gl/RPSEZC

. Ward NS, Brown MM, Thompson AJ, Frackowiak RS (2003) Neural correlates

of outcome after stroke: a cross-sectional fMRI study. Brain. Link:
https://goo.gl/vnHy13

. Dohle C, Morkisch N, Lommack R, Kadow L (2011) Spiegeltherapie. Neuroreha

4:184-190. Link: https://goo.gl/jz9s2N

. Todorov E, Shadmer R, Bizzi E (1997) Augmented feedback presented in a

virtual environment accelerates learning of a difficult motor task. Journal of
Motor Behavior 29: 147-158. Link: https://goo.gl/kPfgnV

. Rose FD, Attree EA, Brooks BM, Parslow DM, Penn PR (2000) Training in a

virtual environments: transfer to real world tasks and equivalence to real task
training. Ergonomics 43: 494-511. Link: https://goo.gl/UVQRfn

. Laver KE, George S, Thomas S, Deutsch JE, Crotty M (2015) Virtual reality

for stroke rehabilitation. Cochrane Database of Systematic Reviews. Link:
https://goo.gl/Gfcacd

Copyright: © 2017 Jung M, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

089

Citation: Jung M, Héning J (2017) Therapy accompanying use of VR-glasses in hemiparetic children and adolescents. J Nov Physiother Phys Rehabil 4(4): 087-089.

DOI: http://doi.org/10.17352/2455-5487.000054



	Therapy accompanying use of VRglassesin hemiparetic children andadolescents
	Introduction
	Background
	Objective
	Method
	Table 1
	Table 2
	Perspective
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 true
  /GrayImageMinResolution 300
  /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 true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


