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ABSTRACT

Purpose: To investigate the ophthalmological charactesstand to evaluate the
magnocellular function in Russian orphanage childneth fetal alcohol syndrome
(FAS).

Methods: In the study 100 children aged 10-16 from Rusgi&h Petersburg)
orphanages were examined: 50 with FAS and 50 datttildren. In the first study all
100 children were tested with distant visual acwitth subjective optimal correction
(VA; Sivtsev chart), skiascopy, visual inspectiar FAS external ocular features,
biomicroscopy, eye alignment using cover test amdiréct ophthalmoscopy.in the
second study 89 children from above groups (49 WBS and 40 controls) were
included in the study. A coherent motion perceptest was used. The test consisted of
150 white moving dots on a black background presem different signal-to-noise
ratio conditions. The task was direction detectbthe coherently moving dots whose
percentage decreased at each step of the test.

Results: All analyzed parameters were worse in children ViA&RS compared with
controls. FAS children showed a higher incidence avhblyopia, hyperopia,
astigmatism and anisometropia. In FAS childrenrtbi&lence of blepharophimosis was
34% (8% in controls), epicantus 14% (2% in conjrdislecantus 32% (compared to
4% in controls), eye-lid ptosis 9% (none in cordgychnd strabismus 26% (10% in
controls). Ophthalmoscopy revealed a tilted optic dn five FAS-children (7%)
compared with none in controls. In the Motion petm test a significant difference
between the two groups was found (p = 0.018). @mldvith FAS had lower coherent
motion perception ability in all the signal-to-n@isatio conditions. A significant
difference between difficulty levels (p < 0.001) svbound for all subjects in both
groups — decreasing the stimulus signal-to-noigel ldecreased the motion perception
score. In both groups, the motion perception sddfered for vertical and horizontal
stimuli (p = 0.003) with better performance fortieal stimuli.

Conclusion: Russian FAS children show a higher incidencerattiral and functional
visual problems that needs to be taken into accandtdemands participation of the
ophthalmologist in monitoring of those patientspaimed motion perception in FAS
children could be indicative of a magnocellularhpaty developmental dysfunction
resulting from alcohol brain damage.
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1 THESIS

1.1 Introduction
1.1.1 Background

In 1973 Jones & Smith described fetal alcohol syndr (FAS) that can develop in
children who’s mothers abused alcohol during pregpa Alcohol consumption
during pregnancy and its effect on the developiagdn is a serious problem all over
the world. The syndrome is characterized by pre/amostnatal growth retardation,
central nervous system disturbances, together witjor and minor congenital
malformations, the most typichking the craniofacial anomalies (Clarren & Smith,
1978; Jones & Smith, 1973). Children with FAS uluplesent with short palpebral
fissuresflat broad nosebridge, hypoplastic midface and Itmgupper lip without a
distinct philtrum and with sparse lip-red (JonesS&ith, 1973; see also Fig.1). The
typical facial features and growth retardation mtignts with FAS decrease with
increasing age, but they still might have serioestral nervous system disturbances
that are due to the alcohol abuse by pregnant meofB&eissguth, 1993).

L

Figure 1— Photo of a boy (16 years of age) with the fatabhol syndrome. Please note typical facial
features — telecanthus, short palpebral fissfleésnosebridge, hypoplastic midface and long tipper
lip without a distinct philtrum.

Nowadays the term fetal alcohol spectrum disor@feASD) is common as an
umbrella term describing the range of effects daat occur in an individual whose
mother consumed alcohol during pregnancy. Thesetsfinay include physical,
mental, behavioral, and/or learning disabilitieshwiossible lifelong implications.
The term FASD is not intended for use as a clinitagnosis as an individual would
not receive a diagnosis of FASD. Diagnoses like F#etial FAS and alcohol
related neurodevelopmental disorders (ARND) falemthe umbrella of FASD
(Riley & McGee, 2005). FAS produces the most sarimansequences including
persistent typical malformations, cognitive deicixtensive developmental delays,
major defects in central nervous system structdefanction (Jones & Smith, 1973).



1.1.2 The epidemiology of FAS

Worldwide incidence of FAS was shown to be 0.97 3660 live births (Abel, 1995)
but the incidence of FAS is very different all oube world. In USA the reported
incidences was 0.6 up to 4.6 FAS fetuses per 108Mirth (as reviewed in Sampson
et al., 1997). The highest verified incidence ofS-FAas been shown in the Western
Cape Province of South Africa with 46.4 per 100Bost children aged 5 to 9 years
(May et al., 2000).

There are no FAS incidence data available from iBussit at some internet portals
concerning this problem it is indicated that apprately 11% of pregnant women use
alcohol. In a study from Moscow orphanages the k#Rlence reported was 7.9 %
(Riley et al., 2003). Miller and coworkers studdldren in orphanages in Murmansk,
Russia, and found that 58% of the children had sphemotypic features suggesting
prenatal alcohol exposure (Miller et al., 2006).

1.1.3 Ethanol toxicity

Ethanol penetrates the placenta into the fetusdbthoing the whole duration of the

gestation and after alcohol consumption the alca@bolkentration in the fetus blood

equals the mother’s concentration in a few minuié® fetus liver does not produce
alcohol dehydrogenase to eliminate ethanol frombibey and therefore the ethanol
circulates in the fetus blood and tissues. Alcaledlydrogenase production in the fetus
liver only begins in the second half of the pregnya(Gmith et al., 1971; Card et al.,

1989). Not only the liver but other embryo tissdesnot have mature enzyme system
to metabolize alcohol which results in damage &oféttius (Whitmire et al., 1995).

Ethanol and acetaldehyde easily penetrates throvgghbranes as it is very lipotropic.
Penetrating into the embryonic cells ethanol aretaddehyde leads to the suppression
of DNA and RNA synthesis resulting in protein syedis suppression, alcoholic
hypoglycemia, transplacental transportation of msse acids and trace elements
develops in the embryo (as reviewed in Brien & &mi091).

The mechanism of alcohol teratogenicity dependherstage of embryo development.
During the first four weeks of pregnancy alcohade to cytotoxic and mutagenic
effects that very often results in embryo death4A7™ weeks of gestation slow cell
migration (mainly in neural tissues of the embrayelrs), disturbances of neuron
proliferation and structural anomalies of nervoystam can be the result of alcohol
exposure (Lindsley et al., 2002). It was rewiecCimen and coworkers (2003) that the
first and the third trimesters of pregnancy arenttost dangerous for the embryo if they
face alcohol abuse by mothers. Olney and cowolR&@1) showed in an experimental
model of developing rats brain that prenatal altabose leads to the massive death of
brain neural cells even during the last weeks efjpancy (Olney, 2001).

The nervous and cardio-vascular systems are mositigse to alcohol in the embryo
(Liu et al., 2009). Anomalies of the eyes and tlenexa, were found in 90% of
children with FAS (reviewied by Stromland & PinaBoran, 2002). The eye
abnormalities ranged from extensive malformations, such as midr@mos,
buphthalmus, coloboma of the iris and uvea to mammmalies such as anomalies of
refraction and blepharophimosis (Stromland, 19&%rfland & Pinazo-Duran, 2002).



1.1.4 Cognitive functions in FAS children

Multiple neurological sequelae are also associatiginl FAS. It has been shown that
brain injury resulting from prenatal alcohol exp@sgan lead to significant deficits in
cognitive abilities like deficits in planning, stegy and working memory together with
attention disorders revealing that the cognitivebfgms associated with FAS/FASD
are widespread and generalized (Green et al., 2009)

Janzen and coworkers (1995) revealed that FASrehildisplayed impaired visuo-
motor integration in the presence of average wipeateptual matching and those
children were also reported to exhibit a highergency of behavior problems
compared to controls. In a Swedish study performogdLandgren and coworkers
(2010) it was shown that from a cohort of childestopted from Eastern Europe FASD
was found in 52% of children (from those 52% 30% RAS), 90% of all adopted
children were identified as having a neurodevelagalé behavioral, cognitive, or
neurologic diagnosis. Attention-deficit/hyperadividisorder was found in 51%,
mental retardation or significant cognitive impaamh in 23%, autism in 9%, and
developmental coordination disorder in 34%. Acaogdio the cognitive tests (the
Leiter-Revised test and WISC-III), 54% children haafnitive deficits (Landgren et
al., 2010).

Despite several published studies on FAS thertllisst enough knowledge about the
cognitive characteristics of children with FAS. Asavy alcohol consumption during
pregnancy can result in FAS, the effects of driglahlow-to-moderate levels are much
less clear that the question as to whether prealtahol consumption is responsible
for a large and potentially preventable burdeneafrodisability remains unanswered at
this time (Gray et al., 2009).

1.1.5 Magnocellular pathways and motion perception test

Investigation of the visual functions by traditibmaethods does not seem to fully
outline the problems children with FAS may haver Egample, the magnocellular
visual function corresponding to low spatial freqeye movement, achromatic and low
contrast visual stimuli (Talcott et al., 2000; Badtk & Grabowska, 2002) is

traditionally not tested by standard methods. Omag W study magnocellular visual
function is testing the coherent motion perceptMe have not found any studies on
motion perception in FAS children but this functibas been studied in i.e. autism
(Pellicano & Gibson, 2008; White et al., 2006),isophrenia (Chen, 1999; Li, 2002),
Williams syndrome (Atkinson et al., 1997) and dy&gBenassi et al., 2010; Talcott et
al., 1998; Witton et al., 1998). Coherent motiotedgon relies on neural activation of
the dorsal visual stream, including cortical ared/Wh (Braddick et al., 2001) and

projects to the parietal cortex and to the cerabel(Nicolson et al., 2001). Motion

perception has been considered a magnocellulatidanbecause the magnocellular
pathway heavily innervates dorsal extra striataiual areas (Merigan, Nealey, &
Maunsell, 1993). As well Boden and Giaschi (200'0ppsed a model for interpreting
the connection between the magnocellular systemraading at different levels of

analysis: at the behavioral level, the authors thgmized that low spatial frequency
information carried by the magnocellular systeml@ddae an important determinant in
learning to read and that position encoding, inomfng parafoveal, and foveal
interactions might constrain reading.

The magnocellular function such as motion percefdietection can be tested by
random dot kinematograms (RDK). Sensitivity to geiné motion is determined by the



spatial integration of motion information in theepence of visual noise. Usually,
coherent motion or global motion is presented garadigm in which a number of
white dots move coherently in a specific direcioona dark background in the presence
of visual noise. The subject is asked to discritertiae direction of coherent motion. In
the majority of the tasks, noise is introduced agpraportion of dots moving
independently in a Brownian manner (Benassi eRalp).

The present study (I) tries to give some new infdiam about the cognitive
characteristics of FAS patients by the motion patfoa analysis and could be helpful
to understand some processes in FAS-patients asnthy have implications for other
visual functions such as reading, motion and dpptheption.

Disappointingly there is still relatively little knowledge about BAIn Russia both
among medical personnel and in the general populéRiley et al., 2003; Balachova
et al., 2007). A relatively high incidence can lssuaned since alcohol consumption is
high in Russia and high consumption parallels & mgidence of FAS (Kristjanson et
al., 2007). The incidence of different types oflacabnormalities in FAS children has
been reported to differ between different studigsofnland, 1985; Chan et al., 1991,
Ribeiro et al., 2007). Therefore, the aim of thedgt II was to describe the
ophthalmological findings in a sample of FAS cheldiin St Petersburg, Russia. This is
also important, as there is an increasing intémestioption of children from Russia

1.2 Materials and methods

1.2.1 Materials

Fifty Russian children with FAS were compared wathh age- and gender matched
control group of 50 children without FAS (for demapghic data see Table 1), from
families in the same geographic area. These twaopgrovere selected from 240
children, living in three orphanages in St Petergbu

The inclusion criteria in the FAS group were a sareg score of more than 20 in the
FAS screening form (Burd et al., 1999) (FigureT)is screening is based on mental
development, child growth (at or below the 10thcpetile for either height or
weight), specific malformations typical for the slyome (e.g. short palpebral
fissures, long philtrum and short epicanthal faldBhe information in the FAS
screening form was coupled with information abouwttemal alcohol consumption
during pregnancy, signs of growth retardation, rakdisorders and the characteristic
facial and other features in FAS children. Inforimat about neurological
development from examinations, performed by medsgcialists in these fields,
was retrieved from the children’s medical recorlse FAS score examiner was not
informed about the children’s previous history t@lade any ‘human factor’ in the
grouping. All other features and parameters wevestigated by one of the authors
(KG) to minimize examiner-dependent variation i tresults. In all cases, where
maternal alcohol abuse was reported in the childmmedical record, the FAS score in
the screening test was higher than 20.

The control children had explicit information ineth health cards about absence of
mother’s abuse of alcohol during pregnancy andhaléiren in the control group had to
be negative for FAS in the FAS screening form (gsasrless than 20). During the
selection procedure, three children without infaiora about maternal alcohol use
during pregnancy were found who had FAS scores ofenthan 20. They were
excluded from the study. Another seven childremaitmaternal history of drug abuse



together with alcohol abuse in their medical resaxgre also excluded from the study.
No other information about maternal health duringggpancy was taken into
consideration during the grouping of children ia gtudy.

FAS SCREENING FORM[39]
Mame DOB__ f f  AGE SEX (circle one) F M
DATE OF EXAM _/_J
CHILD'S R ACE (circle one) ~ HEIGHT INCHES <5% Y___ N___ 10
1) white WEIGHT POUNDS <5% Y____ N____ 10
2y NA HEAD CIR, CM =5% Y__ N___ 10
3) other
EARS STICK OUT (Protruding Auricles) Y N_ 4
SKIN FOLDS NEAR INNER EYE (Epicanthal Folds) Y N 5
DROOPING OF EYELIDS (Ptosis) v N 4
CROSS-EYES, ONE OR BOTH EYES (Strabismus) vy N i
HEAD FLAT MIDFACE/CHEEKS (Hypoplastic Maxilla) v N 7
AND FLAT/LOW NOSE BETWEEN EYES (Low Nasal Bridge) v N )
FACE UPTURNED NOSE - é
GROOVE BETWEEN LIP & NOSE ABSENT OR YN __ :
SHALLOW (Flat Philtrum) ¥ N__ 3
THIN UPPER LIP Y_N__ 4 |
CLEFT LIF OR CLEFT OF ROOF OF MOUTH (present ¥ N 4
or repaired)
NECK SHORT, BROAD NECK YN 4
AND CURVATURE OF THE SPINE (Scoliosis) Y N 1
BACK SPINA BIFIDA (History of Neural Tube Defect) Y N
FINGERS, ELBOWS (Limited Joint Mobility) Y ON_ 4
ARMS PERMANENTLY CURVED, SMALL FINGERS,
AND ESPECIALLY PINKIES (Clinomicrodactyly) Y N 1
HANDS DEEP OR ACCENTUATED PALMAR CREASES YN 4
SMALL NAILS/NAIL BEDS) (Hypoplastic Nails) YN 1
TREMULOUS, POOR FINGER AGILITY (Fine Motor
Dysfunction) Y N 1
SUNKEN CHEST (Pectus Excavatum) Y N 3
CHEST CHEST STICKS OUT (Pectus Carinatum OFTIONAL |, 1
HISTORY OF HEART MURMUR OR ANY HEART vy N 4
DEFECT - T
RAISED RED BIRTHMARKS (Capillary Hemangiomas) YN 4
SKIN GREATER THAN NORMAL BODY HAIR,
HAIR ALS0 ON FOREHEAD AND BACK (Hirsutism) Y N 1
DEVEL- MILD TO MODERATE MENTAL RETARDATION < 70} YN 10
OPMENT | SPEECH AND LANGUAGE DELAYS Y N 2
HEARING PROBLEMS YN 1
VISION PROBLEMS Y_ N 1
ATTENTION CONCENTRATION PROBLEMS YN 2
HYPERACTIVITY ¥___N___ 5
COMMENTS:
SCORE TOTAL

Befer if 20 or above

Figure 2— FAS screening form.

The mean FAS screening score for children in th& lgfoup was 46 (range, 20-104),
compared with 6 (range, 0-18) in the control gr(age Table 1), medians were 41 and
0, respectively (see Fig.3 for details).



Age FAS-
score
Group | Gender| ;4 ,, 13-14 15-16 Mean Mean
N/ % N/ % N/ % Years
Male 5/10 18/36 9/18 13,7 51
FAS
Female 3/6 6/12 9/18 14,0 40
Male 4/8 19/38 7/14 13,7 6
Controls
Female 2/4 9/18 9/18 14,1 6

Table 1- Demographic data of the children in the presemtystu

Almost all patients in both groups had some negiodd problems according to the
medical records, that is, hyperactivity (n = 16the FAS group and n =18 among
controls), and mild-to-moderate mental retardati@as present in 31 children in the
FAS group and 15 children in the control group. igirty, attention and concentration
problems were present in 26 FAS children and 23rclsn
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Figure 3— Distribution of FAS-screening score in childiarthe present study.
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The study was performed according to the tenetheHelsinki declaration and was
approved by the local ethical committee. Writtefoimed consent was obtained from
all children and their legal representatives.

During the motion perception testing there wereeieahildren in both groups, i.e. 49
FAS children and 40 control children; the lattertchad the FAS children group in
terms of gender, age and orphanage.



1.2.2 Methods

The first step was to assess the general ophthadimeal characteristics of the FAS
children and controls.

Distant visual acuity (VA) was measured in a wiglfdom monocularly at 5 meters
distance using Sivtsev chart with Cyrillic alphabptotypes in line (Fig. 4) without
and with subjective optimal correction. The measwaet was performed according to
standard Russian procedures (Somov, 2005). The &Adefined according to
clinical practice as at least 80% correctly redtkts on a single line. No VA above
1.0 was measured since this level is the commadericnn for normal vision in

Russia. Subnormal VA (amblyopia) was defined a® #1one or both eyes, when
monocular at least two lines of interocular diffeze and no apparent organic cause
(Ohlsson, 2003).

B bl HHKM -

M H Il M K
H W bl M K B

o« W M H B K bl
K

H W M B B M

Figure 4 —Sivtsev chart for visual acuity measurements (@yelphabet linear chart widely used in
Russia).

Refraction was measured using skiascopy by ghosthamoscopy with a plane
mirror from 1 m distance. The child fixated an dgpe at 5 meters distance to avoid
accommodative pseudomyopia. No cycloplegia wad.use

The spherical equivalent refraction (SE) was calead for each eye. Emmetropia
was defined as refraction > -0,5 diopters (D) 00.&+D. Myopia was defined as < -
0.5 D. Low myopia was defined as a sphere of -@053.00 D, medium myopia as a
refractive error between -3.25 and -6.00 D, an¢h Inyopia as myopia of more than -



6.00 D (Grosvenor, 1987). Hyperopia was definedrefsaction >+0.5D. Low
hyperopia was defined as a sphere of +0.50 to +R.,0Ofhoderate hyperopia as a
refractive error between +2.25 and +5.00 D, andh higperopia as a refractive error
of more than +5.00 D (Augsburger, 1987). Astignmtiwas recorded as positive
cylinder and only if >0.75D.

Anisometropia was defined as inequality in eithefractive axis (spherical or
cylindrical) more than 0,5D. The severity of anistropia was defined as the
absolute difference of the spherical equivalenivbeh the right and left eyes in
diopters (Weakley, 2001).

All children were visually inspected for FAS extaflrocular features such as the
presence of epicantus, telecantus, blepharophiragosiptosis.

When estimated the position of upper eye-lid weduskassification (lliff, 1992;
Atamanov, 2000) for ptosis. The normal positioranfupper eye-lid is to cover the
upper margin of the iris. Mild ptosis is definedvalsen the upper eye-lid is at level
with the upper margin of the pupil (2 mm below thgper iris margin). Moderate is
defined as when the eyelid covert the center optial (3-4 mm lower than the iris
margin). Severe ptosis is when the upper lid isedog the pupil totally (>4 mm
below iris magin).

Biomicroscopy was performed to observe internallacteatures using slit-lamp
(LOMO, Russia) in a dark room. Anterior segmentsleand vitreous body were
evaluated.

The ocular alignment was evaluated using the meer@lband alternating cover test
for detection of heterotropia and heterophoria. Tdsts were performed at distance
(3m). Heterotropia was defined as any sign of xation movement of one eye when
the other eye was covered while fixating the targétchildren were examined with
best optical correction. When no heterotropia wetected, an alternating cover test
was made in order to detect heterophoria.

Ocular fundus investigation was performed usingread ophthalmoscopy in dark
room by ghost ophthalmoscopy and 20 D lens (Sor2005).

A coherent motion perception test, a modified mrsiof the Random dot
kinematogram (RDK; Braddick et al. 2001), was usedneasure motion perception
abilities. The stimulus was displayed on a compsiteeen at a distance of 50 cm from
the participants, subtending a visual angle of@.a black background (0.2 cdjm
150 high luminance dots (luminance, 51.0 Ql/move coherently in one of the eight
directions (four cardinal and four oblique) at astant velocity of 6.1°/sec. To elicit a
selective magnocellular pathway response, eaclwdstpresented at low luminance
level (mean luminance, 5 cdfnand to avoid the possibility of tracking, eact dad a
limited lifetime of four frames (duration =200 no¥e The task consisted of seven
levels of signal-to-noise ratio, each repeatedisies in different directions. Coherent
motion was defined as the total number of dots nmgpwoherently in a specific
direction. The non-coherent dots moved randomlyvéen frames in a Brownian
movement. The signal-to-noise ratio decreased exyaly: starting from a condition
of 100% coherence (all the 150 dots moving cohbrémtone direction), at each step
the coherence percentage decreased by 63% contpahedprevious step. At the final
and most difficult level, the stimulus comprisedyonine coherently moving dots.
Therefore, participants performed at an increakmgl of difficulty, while the global



coherence of the moving stimuli decreased. Paatintgpwere asked to stop the stimulus
by pressing the spacebar when the motion was pecteind then to indicate the
direction of the detected motion by pressing armr@ppate key. If the spacebar was not
pressed in 5 sec, the stimulus stopped anyway anidipants were told to indicate the
detected direction or press the no-detection kée dctual direction of the stimulus,
the direction indicated by the subject and the diete time were recorded for each
participant. Detection time was regarded as a measuthe time needed to detect the
motion.

The motion perception score was evaluated as teeofathe correct answers in the
total number of trials.

1.2.3 Statistical analysis

The statistical analysis was undertaken using #®Spackage, ver.15.0 (SPSS Inc.,
Chicago, IL, USA). For statistical analysis the aimed t-test (paired t-test and non-
parametric Mann-Whitney test) was used to compaslts. Differences were
considered to be statistically significant when fhesalue was less than 0.05. In
motion perception testing the FAS and the controugs were compared by means
of the analysis of variance for repeated measusasguthe difficulty levels and
directions as within subject effects, while the imwtscore and time of perception
were the dependent variables.

1.3 Results

1.3.1 Visual acuity and refractive errors

A significantly larger number of eyes in FAS-chédr (56/100) had a subnormal
(VA<1.0) uncorrected VA compared to eyes in contifoldren (35/100; p = 0.004).
However, this difference was no longer significamhen best correction was used
(12/100 in FAS group and 6/100 in control groupgsBcorrected VA of less than 1.0
in both eyes occurred in three FAS children antivo controls. Table 2 shows the
distance monocular uncorrected VA in best and weyds, respectively in both
groups. There was a significant difference (p=0/@2veen the worst eyes between
the groups, but not regarding the best eyes (p=G6€8 also Table 2 for details).
Subnormal best corrected VA (amblyopia) in FAS-dtgh was due to heterotropia in
eight eyes, and in four eyes the etiology was wected myopic astigmatism (two
eyes) and moderate myopia (two eyes) and to posteapsular cataract in one eye.
In the control group two eyes were found to hagghmyopia (SE=-8D in both eyes)
and a retinal dystrophy and another child with amopia in one eye had a best
corrected visual acuity of <0.7 without any obviaii®logy.

Best eyes Worst eyes
FAS 0.9 (0.1-1.0) 0.8 (0.05-1.0)
Control 1.0 (0.2-1.0) 1.0 (0.1-1.0)
P *= 0.09 0.02
* Student t-test was used to evaluate p-value

Table 2— Uncorrected decimal visual acuity for the besd for the worst eye in the groups studied
(median and range).



Fifty one eyes in the FAS group were emmetropice$ds hyperopic and 18 were
myopic (Fig. 5). The range of refractive errors evdretween -3.5 D to +5.5D.
Corresponding values in the control group were%and 24 eyes, respectively, with
a refractive range of -8 D to +4 D.

Astigmatism was significantly (p=0.0003) more commrio children with FAS (25
eyes) compared with controls (6 eyes; Table 4). d$tgmatism ranged from 0.75D
to 2.5D in the FAS children and from 0.75D to 2.0nthe controls. Anisometropia
occurred in significantly (p=0.027) more FAS chddr(6/50; 12%) than in controls
(1/50; 2%).

1.3.2 Ophthalmological findings

The prevalence of abnormal external ocular featwas significantly higher in FAS

children compared to controls. Among the FAS chkitdblepharophimosis was found
in 34% (17/50), epicantus in 14% (7/50) and telaea32% (16/50). Corresponding
values in the control group were 8% (4/50; p<0.@%(1/50; p<0.01) and 4% (2/50;
p<0.001), respectively.
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Figure 5 - Distribution of spherical equivalent refractive ag in children in the present study (in SE).
Emmetropia was defined as refraction >-0.5 diog@)yor <+0.5D, myopia as <-0.5D, hyperopia as >+0.5D

Ptosis was found in nine eyes (bilaterally in thaed unilaterally in three) in the FAS
group compared to none in the control group. Thsiptwas classified as mild in five
eyes and moderate in four eyes. No severe ptosisouad.

Biomicroscopy revealed one post-traumatic peridrsar of the cornea in one eye in
the control group (1%), congenital punctate catara¢hree eyes in the FAS group
(3%) and two eyes in the control group (2%) (bestected VA was normal in those
eyes) and a diffuse posterior capsule cataractnen eye in a FAS child (1%). No
anterior segment anomalies were found in obseruidren.

Tilted optic discs were found in seven eyes of &S children compared to no eye in
the control group. Retinal dystrophy was foundathleyes in one control girl, and she
had been treated earlier with retinal laser codigula
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1.3.3 Ocular alignment

Ocular misalignment was found in 13 children in B#&S group and in five controls.
Among these, heterophoria was found in five childreboth groups, and heterotropia
in eight children in the FAS group compared withn@oin the controls. The
heterotropia was concomitant in seven children@ardlytic in one child; divergent in
six children and convergent in two. One FAS girtl handergone strabismus surgery
earlier. Alternating strabismus was found in fivAS-children, and in three FAS-
children the heterotropia was monolateral. Oneigithe FAS group had undergone
strabismus surgery before the start of the study.

1.3.4 Motion perception

A significant difference of the motion perceptiotoge between the two groups was
found (F(1, 87) = 5.77, p=0.018) with lower sctoethe FAS group (Figure 6l the
table 3 the significance and effect size valueseperted.

A significant difference between difficulty leve{§(6,82) = 242.71 , p<0.001) was
found for all the subjects, increasing the noiseellehe motion detection score
decreases (see Fig. 7).

The decrease of the motion perception score (Figwas significantly different in the
two groups (F(6,82)=3.35, p=0.005).

I

20 A

Percentage of correct detection

Control FAS

Figure 6 -Mean values and error bars (mean + SEM) of the dwofierception score for all motion
directions, as percentage of correct answers, i@ &#d Control groups.
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Effect sig. effect size r Cohen's d

group 0.018 0.25 0.51
coherence (overall effect) 0 0.97 8.43
coherence profile by group 0.005 0.44 0.99
horizontal vs vertical 0.003 0.31 0.66
g(r)(JriuzF())ntal vs vertical by 0.731 0.04 0.07
cardinal vs oblique 0.209 0.13 0.27
cardinal vs oblique by group 0.055 0.2 0.42
directions by group 0.08 0.46 1.05

Table 3- Significance value and effect size for all amaly effects in the motion perception test.
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Figure 7- The decrease of the motion perception score thihincrease of noise level in the Control
and FAS groups.
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Figure 8—Mean values and error bars (mean + SEM) of thezdotal and Vertical stimuli
performances in the two groups.

In the all subject groups, the motion perceptioorsavas different between vertical
and horizontal stimuli (F(1,87)=9.39 , p=0.003) witigher values in the perception
of the vertical stimuli (Fig. 8). The differenceti¥een horizontal and vertical stimuli
did not change significantly in the FAS group comgoato the Control groups
(F(1,87)=0.12 , p=0.731).
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Figure 9- Mean values and error bars (mean + SEM) of #ndical and oblique stimuli responses in the
two groups.

13



Up
100

—Control
FAS

UpLeft UpRight

Left

Right

DownLeft DownRight

Down

Figure 10- Motion score in percentage for the 8 tested dwastfor the Control and FAS groups. Up-
Down corresponds to vertical movement directionft-Right corresponds to horizontal movement
direction. Up, Right, Down and Left correspondsérdinal movement directions. UpLeft, UpRight,
DownRight, DownLeft correspond to oblique movemginéctions.

The comparison between cardinal, i.e. horizontal aertical together, and oblique
stimuli showed no significant difference in the mtegroup (F(1,87)=1.60, p=0.209).

However a difference between the two groups wasdon the cardinal respect to the
oblique stimulation (Figure 9) even if the companiof the two differences did not

reach a significant value (F(1,87)=3.78, p=0.09%)e analysis of all eight directions
stimuli (Figure 10) showed different patterns beawé¢he FAS and the control groups
but the difference was not statistically signifitgir(7,50)=1.95, p=0.080). This

parameter has had nice effect size (table 3),Hmibetween-subjects variability was
high, what resulted in poor significance level.

Detection time did not show any significant diffece between Control and FAS
groups. As compared to controls, children with F&i& not demonstrate increased
detection times in the total test (F(1, 87)=0.1p30.727).

1.4 Discussion

Alcohol consumption by pregnant women has been krfowa long time to be
detrimental to the neurodevelopment of the fetusedkas it could give rise to
characteristic somatic features and ophthalmolbgicdlems known as fetal alcohol
syndrome, FAS. However, this information is noteggdread within Russia resulting in
a common usage of alcohol by pregnant women arsdiprably a high incidence of
FAS. The aim of the present study has been to ibesttre syndrome in Russia and to
give examples of visual problems that can occun WAS as well as put awareness of
FAS to health personel and hopefylly also to Rusgiamen. We here describe the
ophthalmological characteristics in a group of Féh8dren compared with a group of
non-FAS children from orphanages in St-Petersbodgfeund differences both in
visual functions as well as eye characteristics.
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1.4.1 Methodological considerations

The health cards of the FAS children in the prestrty revealed information of
maternal alcohol use during pregnancy in all cagesreas in the control group
maternal alcohol consumption during pregnancy vessedl. However, there might
have been some alcohol consumption also by thearsott the control children, since
there is a tendency to repress or even deny im#keohol (Stromland 2004;
Kristjanson et al. 2007). Even though FAS can lhgmsed without confirmation of
heavy maternal drinking (Stratton et al. 1996) dose of specific external facial and
ocular features, a detailed maternal history igraele to confirm the nature of the
maternal drinking, particularly in cases in whiglsohorphology is less consistent
(Stromland 2004).

Children with the most extreme dysmorphology ansfutyction in St-Petersburg
orphanages are usually living in special orphan&ges which no children were
included in the present study. Hence, the mosbssgli affected FAS children in St-
Petersburg were not included in the present stliaig. probably explains why the
children in the present study seemed healthierrdyaorted in previous FAS studies
(Miller et al. 1981; Stromland 1985). In additiadhe reason for the discrepancy
between different studies (Stromland 1985; Ribetral. 2007) could also be
geographical and genetic differences of the stuclédren.

During the selection of the children we excludedesechildren with a history of
maternal combined drug and alcohol abusing stateéda medical records. This was
done to exclude the influence of other toxic sulsta on the child development.
However, we cannot be sure that all investigateliliem were not affected by other
drugs than alcohol during intrauterine developmastit is known that such abuse is
often underestimated and not reported by patients.

Since Russian children are more familiar to theil@yralphabet character than
Western optotypes, the Sivtsev chart was used foméasurement in the present
study.

1.4.2 Visual functions

A lower VA was found (both uncorrected and bestrexed) in FAS children
compared with controls, confirming what has alserbghown earlier in FAS children
(Stromland 1987, Hinzpeter 1992, Riley 2007). Hogrein the present study the VA
was higher than in the study by Stromland (198%)p weported 12% of FAS-
children with VA less than 0.2. In the present gttite corresponding number was
9% for uncorrected VA and only 2% for best-corrdctgA. This can probably be the
result of group selection (the most affected FA8doen were excluded from the
present study and due to the lower age of the r@mlch the Stromland study.

Refractive errors have been reported as a consisteling in FAS-children (Miller

1984, Stromland 1985, Chan 1991, Hinzpeter 199@&n8and & Hellstrom 1996,

Gronlund et al. 2004). In the present study reivacerrors were more frequent in
FAS children compared to controls (51% and 33%eetsgely). Hyperopia was the
most frequent refractive error in the present stddynd in 30% of the FAS children
compared to 9 % in controls. This is in contrasthwthe findings of several other
studies (Miller 1981, Stromland 1985, Chan 1999)jclv reported a high incidence
of myopia in FAS children. However, an even higimeidence of hyperopia than in
the present study was recently reported by Gronland coworkers (2004) in
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children with attention deficits and hyperactiviggyndrome. In that study the
proportion of children with suspected alcohol expesvas 33%. In the present study
a higher prevalence of astigmatism in FAS child(@% compared with 6% in
controls) was found, which is also of importancetfee development of amblyopia.
This finding agrees with several other studies igil1981; Stromland 1985; Chan
1999; Riley 2007). The lower VA (uncorrected andtbmorrected) in FAS children,
could thus be the result of a higher prevalenceetiictive errors, especially since
there only a few children in the FAS group woreirthirescribed spectacles. The
prevalence of anisometropia in the present study semparable to several previous
studies (Stromland 1985; Gronlund et al. 2004).

1.4.3 Ocular anomalies in FAS children

The prevalence of external ocular anomalies walsenig children with FAS than in
control children in the present study. These figdimvere in accordance with other
authors (Jones and Smith 1973; Altman 1976; Mill@81; Stromland 1985; Moore
2007). In the present study a higher prevalencptasis, epicantus, telecantus and
blepharophimosis was found in the FAS children (9%, 32%, 34%, respectively)
than in control children (0%, 2%, 8%, 2%, respestiy. The prevalence of such
abnormalities in the present study was somewhatlesm@han in previous ones
(Miller 1981; Stromland 1985). This can be explairy higher ages of the subjects
in our studiy, as it is recognized that the fadedtures observed in FAS children
usually become more apparent in adolescence (@tra€96).

No statistical difference between the groups wasdoregarding the findings during
biomicroscopy. In the present study the prevalesfceataract in both groups was
almost the same and no anterior segment anomadies feund. This contrasts with
some other studies that have reported the presdraaterior chamber anomalies in
FAS-children (Miller et al 1981; Stromland 1985)owkever, there are other reports
that concur with the present study (Hug 2000, R2€§7).

No ocular fundus abnormalities were found, in casitrto frequent findings of

smaller optic discs and increased tortuosity oinedtvessels reported in previous
studies (Stréomland 1985; Chan et al. 1991; Hinzpstal. 1992). In the present study
no sign of the specific “FAS ocular fundus” desedln the Stromland study (1985)
was observed in any of the children, althoughditbptic discs were seen in 5 FAS
children compared with none of the controls. Cqroeslingly, Riley (2007) reported

a low incidence of ocular fundus anomalies in FA8dcen, although not as low as
in the present study. This presumably reflectssilection of children in the current
study, as described above.

1.4.4 Strabismus

As in previous studies (Jones & Smith 1973; Altm&76; Stromland 1985; Chan et
al. 1991) the prevalence of ocular misalignment visgher in FAS children
compared to controls. The deviation was diverger8 and convergent in 5 children
(16% and 10% respectively). This finding is in cadiction with the data by
Stromland (1985), who found strabismus, most o#eptropia, in 43% of FAS
children while exotropia was found in just one caBlee reason for this difference
could be explained by selection bias, as statedeabo
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1.4.5 Cognition

As there were some studies about neurological pnebland cognitive deficits in
children with FAS/FASD (Green et al. 2009; Janzeal 4995; Landgren et al. 2010;
Rasmussen et al. 2009; Spadoni et al, 2009; Sitgls®et al. 1989; Willford 2004)
one of the aims of the present study was to exmorditherto unstudied cognitive
function — motion perception — in a sample of di@td with FAS to assess their
magnocellular system functioning (Benassi 2010pdmment of motion perception
was found in most of the FAS children compared withtrols. These data added to
other reported information about multineurologickdficits in children with FAS
(Green et al. 2009; Grey et al. 2009; Kaemingk &)udrson 2000; Landgren et al.
2010; Mattson & Roebuck 2002; Spadoni et al, 20@88Jen understanding of
mechanisms involved in the pathological processdsAiS-patients. It is known that
the magnocellular pathway is responsible for thedfer of motion and low contrast
information, so these functions could be impaire&AS patients.

In the present study impairment in motion percepti@re confirmed in patients with
FAS. This impairment was evident at all task levelsdifficulty, not only at the
intermediate task levels as in some other diseasel as reported for dyslexia
(Menghini 2010), indicating that FAS-children hadnare general loss of sensitivity
for motion perception. It was shown in the pressntly that the motion perception
score had a directional preponderance in that lpthups exhibited a better
perception of the vertically moving stimuli (F(1)88.39 , p= .003) but no significant
difference was found between FAS and control groi{4,87)=.12 , p=.731).The
reason for these perceptual asymmetries is not. clea

In contradiction with some other cognitive functontesting (Cambridge
Neuropsychological Tests Automated Battery (CANTABhe Beery test of
Visuomotor Integration) that were performed in poerg studies (Green et al., 2009;
Janzen et al, 1995) it was found that the time eedd perform motion perception
test — detection of the movement direction - didl sttow any significant difference
between control and FAS groups (F(1,87)=.123, 120, whereas the percentage of
correct answers was significantly lower in FAS-dhéin compared to controls.

The percentage of correct answers in motion detectwas higher in cardinal

directions compared with oblique in controls althlounot significant (F(1,87)=3.78 ,

p=.055) , but at the same time the percentageméct detection in the cardinal and
oblique directions in FAS patients was almost equal

It is important to take into consideration that Bodind Giaschi (2007) proposed a
model for interpreting the connection between tlagmocellular system and reading at
different levels of analysis. At the behavioraldg\the authors hypothesized that low
spatial frequency information carried by the magtiotar system could be an
important determinant in learning to read and plegition encoding, incorporating
parafoveal, and foveal interactions might constraading. And this hypothesis has
been confirmed experimentally. In the Californiarlvad Learning Test-Children’s
version it was found that children (aged 5-16) WS recalled fewer words than
controls (Mattson et al. 1996).

The lower motion perception in children with FASdze a result of loss of
binocularity due to the higher incidence of heteneia and heterophoria in those
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children compared with controls. It is known thabss of binocularity can influence
motion detection (Mitchell, 2009). Magnocellulatipaays play the important role in
motion perception as it was shown that binocularetation-processing cortical

neurons receive input predominantly from the magtalar visual pathway (Marko et
al., 2012).
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1.5 Conclusion

Thus, the results from the present investigatigopett most of the previous studies
concerning eye manifestations in FAS children. Wentl a higher prevalence of
structural and functional defects in the visualteys of FAS children compared to
controls.

There seems to be no specific ophthalmic featur&ussian orphanage children with
FAS. Nevertheless, the obtained data is very importin order to improve
ophthalmological assistance for FAS patients anctldothe attention of medical
personnel in Russia on some of the problems ooguimi FAS children.

In the present study we also performed motion ppdi@e testing that was never studied
in FAS patients before, and the results indicat¢ e magnocellular pathway in FAS
children might be impaired. This may be a resulstofictural and functional central
nervous system defects seen in several studied®fchildren. It should be taken into
consideration that together with other variousulisinces that are present in FAS
patients, magnocellular deficit and motion peraaptiproblems also worsen the
perceptual functions and adaptation of FAS patielitee obtained findings have
implications for other visual perception functioeach as i.e. contrast sensitivity,
tracking and reading.

On the basis of the present study, one can prethahé would be more informative to
perform a larger epidemiological study in Russidimol accurate incidence of FAS
children in the population and in orphanages. Thuld enable more detailed
description of FAS-connected pathology to providgaortant information for the
community and help in the treatment and monitoahtipose children.

Typical structural and functional anomalies of #ye and vision are indicators of FAS,
which should facilitate the diagnosis of the symakeo It is very important to increase
awareness of FAS among specialists and the gguegpalation in Russia, especially in
fertile women. One should consider that togethéi wie disturbances that are present
in FAS children, their condition also obstructsitheocial adaptation. Therefore the
diagnosis, treatment and habilitation of FAS-cltdshould be conducted by different
medical specialists (psychologists, neurologists @phthalmologists, teachers and the
social services).
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1.6 Summary in Russian

For Russian medical staff and community a summatiyeopresent study in Russian is
available below.

®PYHKLUMOHAJIbHOE COCTOAHME 3PUTENIbHOIO
AHAJIU3ATOPA Y AETEUN C ®ETAJIbHbIM AJTIKOIOJIbHbIM
CUHOPOMOM

AKTyanbHOCTb NpPooGnemMbl

[Torpebnenue ankoross MaTepbio BO BpeMsi OEPEMEHHOCTH U €r0 BO3JEHCTBUE
Ha Pa3BHUBAIOLIMICS TIIOJ SIBISIFOTCA CEPHE3HOM MpOOIEeMOil 3paBOOXpaHEHUs
BO BCEM MUDE.

B 1973 r BnepBble OBUIO JaHO ONHCAHHWE PA3BUBAIOMIETOCS Y JETEH OT
Mmareped, 3J0ymoTpeONsIBIIMX  AJKOrOJieM BO Bpems OEpeMEHHOCTH,
¢detampHOro ankorojprHoro cuuapoma (PAC), OCHOBHBIMU MPOSBICHHSIMHU
KOTOPOTO SIBIIIIOTCS. 3aJep)KKa TMCUXOMOTOPHOTO U (PH3UYECKOTO Pa3BUTHS,
NAaTOJIOTHYECKUE HM3MEHEHHSI CO CTOPOHBI IEHTPAIHLHONW HEPBHOW CHCTEMBI,
pa3InvHbIC TIOPOKU PA3BUTHS, CAMBIMU XapaKTEPHBIMHU U3 KOTOPBIX SBISFOTCS
yepenHo-uieBbie anomanuu. [Jones K.L., Smith D.W., 1973; Clarr&K. et
al., 1978].

[Mammenter ¢ ®AC MMEIOT XapaKTepHbIC YEpThl JIMILA: MIHPOKYK IUIOCKYIO
IEePEHOCHILy,  JMUKAHTYC,  YKOPOYEHHYIO  JUIMHY  [JIA3HOW  IIeIH,
THIOTUTACTUYHYIO CPEIHIOK 30HY JIUIA, JUIMHHYIO TOHKYIO BEPXHIOI TYOYy,
JMIICHHYIO BBhIpakeHHOTOo (uibTpyMma u ap. [Jones K.L., Smith D.W., 1973].

W3 OTHOCHTEIBPHO HEMHOTOYMCJICHHBIX NMYyOJIMKAIMi W3BECTHO, YTO aHOMAJIUH
IJIa3HOrO SI0JIOKAa W €ro BCIIOMOTATeIbHBIX OPraHOB TaKXe CBSA3aHBI C
(eTanbHBIM aTKOTOIBHBIM cHHAPOMOM. X oOHapyxuBatoT moutu y 90% nereit

¢ ®AC [Altman B., 1976; Miller M.T. et al., 1981; Stroamd K., 1985;
Hinzpeter E. et al., 1992; Stromland K., PinazodduM.D., 2002].Y Ttakux
JeTeld OOBIYHO BCTPEYAETCS IIMPOKHUM CIIEKTp HApYIIEHUH CO CTOPOHBI OpraHa
3peHHsI - OT CEPbE3HbIX (MHKpO(TANTBM, KOJOOOMAa PAAYyKKH H COCYIUCTON
000JI0YKH, BBIPAKEHHBIC AHOMAJIMH CETYATKH), 0 MEHEe 3HAYMTEIbHBIX
(amerpormum, anruonatus cerdatky u ap.) [Miller M. et al., 1984; Stromland K.,
1985; Chan T. et al., 1991; Hinzpeter E. et al9216tromland K., Pinazo-
Duran M.D., 2002].

MukpodTanbM cuuTaeTcs Hauboliee CIENUPUUSCKIM HW3MEHEHHEM TJIa3HOTO
somoka y nereir ¢ ®AC, 4To SBUIOCH OCHOBAaHMEM ISl BKJIFOUEHHS €ro B
KPUTEPUU JUATHOCTUKH 3TOTO CHHIPOMA, YCTAHOBJICHHBIC [ 'pymmoi u3ydeHus
(deTanpHOr0 BO3ACUCTBUS ATKOTONII AMEPUKAHCKOTO OOIIECTBA MCCIIECOBAHUS
ankoromusMa (USRSA). Bpok/icHHbIE aHATOMHYECKHE H3MEHEHHS TJIa3HOTO
JTHA Takke 9acTo BIABILIOT y Aeteit ¢ DAC. [Ipubmuzutensno B 50% cinyyaes
PETUCTPUPYIOT THUIOIUIA3UI0 JWCKA 3PUTEIILHOTO HEPBA, TOBBINICHHYIO
U3BUTOCTh COCY/JOB CETYaTKHM M YMEHBIICHHWE HMX BETBEH, MO CPABHEHHWIO C
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KOHTpOJIbHOM rpymmoi neteii [Miller M. et al., 1984; Stromland K., 1985; Chan
T. et al., 1991]|BrisiBiicHbl U U3MCHEHUST KIMHUYECKON pedpakiuu y JAeTeH C
®AC, kotopas KoyeoyeTcs B IpeiesiaX OT TUIICPMETPOIIHH CPEIHEH CTEIIEHH 10
MHOnHK BbICOKO# cterenu [Stromland K., 1985; Stromland K., Hellstrom A.,
1996].

Bwmecre ¢ TeM, HECMOTpS Ha JTUTENEHOE W3Y4YeHHE (DETATBHOTO AJIKOTOJIBHOTO
CHUHJIpOMa, J0 HACTOSIIIErO0 BPEMEHU OTCYTCTBYIOT CBEIEHHUS O KOMILJIEKCHOM
OIICHKE 3pUTEJIbHOTO aHaJM3aTopa y TaKuX [JETed, NETAIbHO HE HM3Y4YEHO
COCTOSIHME IIEHTPAJBHOTO W Tepu(epuveckoro 3peHus, He HCccaenoBaHa
MOTOpPHKA TIJIa3HOTO sI0JIOKA, B YAaCTHOCTH, OCOOCHHOCTH CaKKaJIMYECKUX U
TUTABHBIX MTPOCSKHUBAIONINX JBMKeHMI 171a3 y aeteld ¢ ®AC. Het maHHbIX U 00
O0COOCHHOCTSIX BOCTIPUSITHS JIBVDKEHUS TAKUMHU JETbMU. B TO ke Bpems, OHU
MO OBl CYIIECTBEHHO JIONMOJHHUTH CBEICHUS O (YHKIIMOHUPOBAHUU
3puTeNbHOrO aHanau3aropa y aeteit ¢ ®AC, 4ro sBiseTcs HEOOXOAUMBIM IS
OIICHKH 3PHUTEIIbHBIX BO3MOYKHOCTEH TaKMX OOJBHBIX W, MPU HEOOXOJAUMOCTH,
UX KOPPEKLHUH.

K Tomy ke deranbHbBII alKOTONBHBIM CHHAPOM CpPAaBHHUTEIBHO PEAKO
JUAarHOCTUPYIOT B Hallled CTpaHe, B CBSI3U C MaJOM HMH(GOPMHPOBAHHOCTHIO
NPaKTUKYIOIUX Bpayei 00 3Toi (hopme naTonoruu.

Henp ucciaenoBaHUs. NPOU3BECTU KOMIUIEKCHYIO OLICHKY aHATOMUYECKUX U
(YHKIMOHANBHBIX W3MEHEHHWH OpraHa 3peHust y JeTed ¢  (QeTaabHbIM
AJIKOTOJIBHBIM CUHAPOMOM.

JIist TOCTHOKEHUSI HAMEUEHHOM 1181 TIPEICTOSIIO PEIIUTh CIICIYIONTUE 3a1aUM.
1. HccnenoBath aHATOMHUYECKOE COCTOSIHME opraHa 3peHus aereri ¢ DAC.

2. UccnenoBaTb OCHOBHbIE (DYHKIMU LEHTPAJIBHOTO W MepupepUuecKoro
3penus nereit ¢ DAC.

3. H3yuuts cocrosHue kmHnueckon peppakmuu aereit ¢ DAC.

4. V3yuuTh BOCHpPUATHE ABMKEHUS 310pOBbIMU AeTbMU U aeTbMu ¢ DAC c
HIOMOIIBI0 KOMITBIOTEpHOW mporpamMmbl «Motion perception programm
OLIEHUTh €€ JUArHOCTUYECKHE BO3ZMOKHOCTH.

5. JlaTh KOMILJIEKCHYIO OLIEHKY COCTOSIHUS 3pUTEILHOTO aHaIu3aTopa y JIeTel ¢
OAC, 10 CpaBHEHHUIO CO 3/JOPOBBIMH JIETbMU COOTBETCTBYIOILIETO BO3PACTA.

6. OHpeI[eJ'II/ITB NCPCUCHDb I'NTa3HBIX CUMIITOMOB, XapPAaKTCPHBIX IJIA (beTaJ'IBHOFO
AJIKOI'OJIBHOI'O CMHApOMaA.
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COAEPXAHUE PABOTbI U PE3YJIbTATblI AICCINEAOBAHUA

MaTepman n MetToabl uccrieqoBaHusA

MarepuaioM HCCIEIOBaHUS SBUIOCH KoMIiekcHoe oOciemoBanne 100 nereit (62
ManbunKkoB 1 38 neBouek) B Bo3pacte ot 10 no 16 et (B cpennem 13,9et), KoTOphIS
OBLTH pa3Jie)IeHbl HA OCHOBHYIO W KOHTPOJIBHYIO TPYIIIIBL.

OcHoBHyto rpymy coctaBuin 50 neteit ¢ BepuuIpoBaHHBIM (IIPU TTOMOIIN JaHHBIX
aHaMHe3a W CKPUHHUHTOBOM (hopMmbl, paspadoranHoii L.Burd (1999)mis BbisBacHMS
NAlUEHTOB C (DeTaJbHBIM AJKOTOJBHBIM CHHIPOMOM) JIHAarHo3oMm (heTaabHOTO
AJIKOTOJILHOTO CHHIPOMA U3 TpeX aeTckux goMoB CaHkT-IletepOypra.

KonTponpayto rpymnmy cocraBuiu 50 nereit u3 nerckux nomoB Cankt-IlerepOypra, He
umeBlinx PAC. YV Bcex nerell KOHTPOJIBHOM TIpyNIbl B aHAMHE3E€ OTCYTCTBOBAIIU
JAHHBIC O 3JIOYMOTPEOJICHWH aJKOTOJII MaTephlo BO BpeMsi OEpPEMEHHOCTH U ObLI
OTPHIIATENIbHBIA pPEe3yNbTaT CKPUHUHTA JUIS BBISBICHUS (DETAILHOTO AaTKOTOJIBLHOTO
CHUHJIpOMa.

I[Ipu oOcnenoBanmy fetrell OBUIM HWCHONB30BAHBI KaK TPAAUIMOHHBIE METOIbI
0 TATEMOJIOTHYECKOTO 00CIIEIOBAaHMS, TaK U JOTIOJTHUTEIbHBIC CIICIIHATbHBIC METO/IBI.

Pytunnbie METOJIBI o(rarTEMOIOrH4EeCKOro o0cne1oBaHus BKJIIOYAIIN
IeJICHANPaBICHHBI cOOp aHaMHe3a, ONpeleNieHHe TUCTAaHTHOW OCTPOTHI 3pEHUS,
BHEIIHUHA OCMOTP U (DOTOpErucTpanuio COCTOSHUSI BEK U TIJIA3HOrO sIOJIOKa,
pedpakTOMETPUIO TIPH TOMOIIM CKHACKOIIMH, OMOMUKPOCKOIHIO TJIA3HOTO S0JIOKA C
MIOMOIIBIO HIETEBOM JTaAMITBI, IPSIMYIO U 00paTHYIO0 0(PTATEMOCKOIIHIO.

PC3YJIBT3.TBI TPAAUIIHUOHHOI'O O(bTaJIBMOHOFI/I‘-IeCKOF (0] O6CH€I[OB3.HI/I5I 6BIJII/I JOITIOJIHCHBI
KOMITBIOTEPHBIM TECTOM Ha OIeHKy Bocmpusatus aswkenus (Motion Perception
Program).

AHaTOMO-(pyHKLMOHaNbHoOe COCTOsIHUEe 3puTenbLHOro
aHanusaTtopa geTteu ¢ peTanbHbIM ankKorosibHbIM CUHOPOMOM

1.1. AHaToMMuYyecKue N3MEeHeHUs BeK M rmasHoro sbnoka

[To pe3ynbraTam BBIOTHEHHBIX HCCIIEOBaHUN OOHapykeHa 0ojiee BBHICOKAs 4acToTa
BCTPEYAEMOCTH PA3JIMYHBIX aHOMAJIMI Pa3BUTHUS CPEIHEN 30HBI JINLIA U OPraHa 3pEHUs
y ngereit ¢ @AC, yeM y HUX CBEPCTHHKOB M3 KOHTPOJBHBIX TIpynm. B Tabmn.l
NPEJCTaBICHbl CBEACHUS O XapakTepe U YacToTe OOHapy>KeHHsl pPa3Iu4HbIX
AHATOMUYECKUX W3MEHEHUM CpEIHEW 30HbI JIMIIA. [Iepeuncnennpie aHOMAIMU
CTPOEHMS BEK, B COYETAHUM C W3MEHEHHSMH aHATOMHYECKHX COOTHOLICHWH JUIA,
dbopmupyrOT  xapakrtepHyro ammopduro smma gereir ¢ DAC, koropas
WJUTIOCTPUPOBaHA PUCYHKOM 1.

OO0pataer Ha ce0si BHUMaHUE HaJIM4YUE Yy TaKUX JleTe SMHMKaHTyca, TeJeKaHTyca,
onedapodumosa, NTO3a BEPXHETO BEKa, PA3IMYHOTO BHUIA KOCOTJIA3Ms, TOHKOM
BEepXHEW TyObl C HEBhIpaKEHHBIM (GuiIbTpymMoM. Kpome Toro, mns gereit ¢ @AC
0Ka3aJI0Ch XapaKTEPHbIM YMEHbIIIEHUE Pa3MEPOB CPETHEHN 30HBI JIUIIA.
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Tabmmma 1. - CtpykTypa BBISBICHHBIX aHOMAJMHA Pa3BUTHS CPEOHEH 30HBI JIMIA W OpraHa
3peHHs y OOCIIEIOBAHHBIX JIETCH.

310pOBbIE NETH Kpurepuit
Boapuabele ¢ DAC W3 IETCKOT'O drmepa
BrisBnennas gopma Aoma (ITupcona) B
NIaTOJIOTHU CpaBHECHUHU C
TPYIIION

N % n % | nereii ¢ DAC
DONUKaHTYC 14 14* 2 2 34
Tenekanryc 16 32* 2 4 5.7
bnedapodrmos 34 34* 8 8 4.8
Mukpodransm 18 18* 0 0 17.6
[To3 9 o* 0 0 8.1
HeBBIpa)KeHHIiII/I 24 48* 8 16 50

(bUIBTPYM BepXHEH IryObl

*/ PazMuusi 110 CPABHEHHIO C COOTBETCTBYIOIMMH TOKA3ATEIAMU KOHTPOJILHOM IPYIIbI CTATUCTUYECKU
snaunMsl (P<0.05).

Puc.1. XapakrepHast nuzmop¢ust auia pedeHka ¢ GpeTaabHbIM aJIKOT0JIbHBIM CHHAPOMOM.

BwMmecrte ¢ Tem, mo pe3ynbTaTaM BBIOJIHEHHOTO HAMHM KOMILIEKCHOTO OO0CIIEeIOBaHUS
nereit ¢ ®AC, B CpaBHEHHWH C UX CBEPCTHUKAMHU W3 TPYIIBI KOHTPOJIS, ONpeneiacH
NepeUeHb <HAPYKHBIX TJAa3HBIX» CHUMIITOMOB, XapakTepHbIX s aerei ¢ PAC,
BKJIFOYAIOIIUI B €O COUETAHHE <ATablIeOpPaTbHOr0 CHHApPOMa» (KOMOMHAIHS Yy
nanuenTa onedapodumosa, nTo3a M MUKAHTYCA) C TEICKAHTYCOM U MHKPO(PTATEMOM.

23



On ormeuen Hamu y 10% GonpHbIX ¢ PAC U HU pa3y HE BCTpedalcs y 370pPOBBIX
JIeTeil BOCIIMTHIBAIOIIUXCS B YCIOBUSX JIETCKOro nomMa. OOHapyKeHHE TaKoro
CHMITTOMOKOMIJIEKCA Yy MoApocTka ¢ mopo3penueM Ha DAC mo3BOJsieT MOBBICUTH
3 (PEKTUBHOCTD JUATHOCTHKH (PETATHHOTO aJTKOTOJILHOTO CHHApPOMA.

W3 nutepaTypHBIX HMCTOYHUKOB HM3BECTHO, 4TO (heHOTHIHMUecKue mposiBieHus PAC
CTAaHOBSTCS MEHEe 3aMETHBIMH, N0 Mepe B3pocieHus pebenka. JIumo manueHTOB
CTapIIero MIKOJIBHOTO BO3PACTa YK€ HE MMEET CTOJIb XapaKTEPHOTO BU/IA, KaK y JeTel
¢ ®AC wmmammero Bo3pacta [Streissguth A.P., 1993J[losatomy ¢eHOTHIIHUCCKHE
CHAXOIIKW» Y JIETeH elie Ooyiee MITaJIIIero Bo3pacTta, 4eM Cpeau 00CIeI0BaHHBIX HaMH
manueHToB 10-16set, Moriu Obl OBITH HAMHOTO O0JIEE ITOKA3ATEILHBIMHU.

1.2. TnasoaBuraTenbHble HAPYLUEHUA.

CkpoITOE | sIBHOE KOocoriasue ooHapyxennl y 13 nereii ¢ ®AC (26%),a takxke y 5 ux
cBepctHuKOB (10%)u3 koHTposbHOM rpymisl (Tabnuna 2).

B crpykrype rerepodopun B ocHoBHOU rpymie y 3 gercit (60%) Obiia BBISBICHA
a30¢opus u 'y n1Byx (40%) -sk30dopus. B mepBoit KOHTPOILHO TPYIIE TAKKE Yalle
Obuta oTMedeHa 330(opusi, TpUToM Ha (hoHe Muonuveckon pedpakimu (4 pebeHka,
80%), a y omHoro obcnenoBanHoro (20%) - sx3odopusi. Bo BTopoit KOHTpOJIBHOI
IpyIe B CTpyKType rerepodopuu 330dopus BeissBiacHa y AByX (66,7%),a sx30hopus
—y oxsoro (33,3%)pebenka. B memom, Bo Bcex 00CIeI0BaHHBIX IPYMITaxX yamie Obiia
OoTMeueHa 330()OpHs, XOTS CPaBHUBAEMBIC TPYIIBI OOCICAOBAHHBIX CTAaTUCTHYCCKU
JIOCTOBEPHO HE PA3IHYAIUCh IO YaCTOTe OOHAPYKEHHsI CKPBITOTO KOCOTJIa3Hsi M €ro
BUJIaM.

Tabmauna 2. -YacToTa BOSHUKHOBSHHS KOCOTJIa3Ksl U aMOJIMOIUK Y 00CIIeI0BAaHHBIX IETCH.

3 Kputepnit
Bombasie ¢ AC | >HOPOBPIC ACTH | pypepa
13 JIETCKOTO I0MA| ([ opa)
BrisiBnennas ¢popma B
MaTOJIOTUU CpaBHEHHH
N % n o | ©TPYIIION
nerei ¢
OAC
AMOnHonus 6 6* 1 1 2.1
SBHOE 8 16* 0 0 15.3
Kocornazue
CkpbiTOE 5 10 5 10 0.0

*/ pasnuums Mexay rpymmoid nereii ¢ ®AC M obenMH KOHTPOJIBHBIMH TPYIIAMH CTATHCTHYCCKH
3HAYHMBL.

SIBHOE KOcCOIIa3ue IMAarHOCTHPOBaHO Yy 8 neTell ¢ (eTaubHBIM aIKOTOJIBHBIM
curapomMoM (16%) u aums y omHoro pebenka (2%) — M3 BTOPOM KOHTPOJIBHOM
rpynnsl.  IIpp stom B rpymnme gereii ¢ DAC sBHoe Kocornazue ObUIO
coapyxecTBeHHbIM B 7 ciaydasx (87,5%),a B omHom (12,5%) —mapaauTudeckum,
COYETasICh TPH 3TOM C NTO30M BepxHero Beka. Y 5 nereit (71%) conpyxecTBeHHOE
Kocormasue ObLI0 anmpTepHHpyIOmUM, a y 2 (29%) — MoHOIaTepaabHBIM.
AKKOMOJIAITMOHHBIM OHO OKazajioch y 5 mammentoB (62,5% or Bcex ciydaeB
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Kocornasusi), a y opaHoir mnammeHtkn ¢ DAC (12,5%) npuurHOW KOCOTIIA3UsI
HOCTY)KHJIa OOCKYpallMOHHAsi aMOJMONMs Ha II0YBE MOHOJATEPAILHOTO TITO3a
BEPXHETO BEKa.

IIpu sTOoM B paccmarpuBaemoi rpynne nereid ¢ @AC B mecTH ciydasx U3 BOCBMH
(75%) stBHOE KOCOTIIa3Ue OBUTO PACXOSIIUMCS U JIUIIG B IBYX (25%) —cxoasmumes.
Cremyer OTMETHTB, YTO pacxojsimieecs: kocornasue y 4 nanuentoB (8% ot umcna
nereil B rpymme) Habmomaigoch Ha ¢Gone runepmerpornuu (33.3% or umciaa Bcex
cmydaeB  pacxojsmierocs — kocoriasus).  CompyKECTBEHHOE  PacXojsiieecs
AKKOMOJAIIMOHHOE KOCOTJIa31e TaKke ObUI0 00OHAPY)KEHO y OHOTO pebeHKa U3 BTOPOH
KOHTPOJIbHOM TPYIIIIBI C MUOIIUEN CPEIHEN CTEIICHHU.

AMONHOTNINS TSOKENON CTeneHW ObLla JUarHOCTUPOBAHA Y OJIHOM TAITMCHTKH C
(peTambHBIM aJKOTOJILHBIM CHHAPOMOM U sIBHBIM KocorinazueMm (12,5%).Eme y 4 nereit
¢ kocornazueM (50%)0bL1a BhIsSIBIIEHA aMOJIHOIHS CPETHEH CTENICHH TSHKECTH.

Kak 6bu10 yKa3aHo BbIiie (cM. Tab. 2), aMOmuonust Oblla JUarHOCTUPOBaHa y 5 meTeit
(6 rma3; 6%) ¢ deranbHBIM aTKOTOJIBHBIM CHHIpOMOM. Y 4 neteii (66,7%)oHa Obuia
JTMCOMHOKYJISIPHO#, a y 01HOTO peOeHKka (Ha oboux rimasax; 33,3%) —pedpakimoHHOI
(cornmacuo knaccupukarpu D.C.ABetucoBa, 1968)u Oblia cBsi3aHa ¢ HECBOCBPEMEHHO
KOPPUTUPOBAHHBIM MHOIMYECKUM aCTUTMaTU3MOM. B mepBoi KOHTPOJIBHOM Tpymie
amOymonust (pehpaklIMOHHOTO TeHe3a) ObUIa BBISIBIICHA TOJBKO Y OJHOW MAIUCHTKH C
HEKOPPUTHPOBAHHBIM TMIIEPMETPOITUYECKUM aCTUTMATU3MOM.

B nenom, gacrora oOHapyXKeHUs] aMOJTMONIMM OKa3ajlach JOCTOBEPHO BBIIIE B TPYIIE
Jereil ¢ (eraqpHBIM  AJKOTOJBHBIM CHHIPOMOM, II0 CpPaBHEHHIO C 0O0euMH
KOHTPOJIbHBIMH I'PYIIIAMHU.

1.3. Octpota 3peHuMa peten c deTanbHbIM aNKOrofibHbIM
CUHOPOMOM.

ITo pesynmpratam oOcienoBaHMs JETe U3 TPEX CPaBHUBACMBIX T'PYII yCTaHOBIICHO,
gyto aetu ¢ ®AC wumeror Oonee HU3KYIO OCTPOTY 3pEHHS C KOppeKImer u 0e3
koppekuuu (puc. 2 u 3). Kak BUIHO U3 PUCYHKA 2, Y 3HAYMTEIBHOW YacTH JIETeH C
(heTaIbHBIM AJKOTOJIbHBIM CHHAPOMOM 3aduKchpoBaHa ocTpoTta 3peHust meHee 0.9:Ha
50 u3 100 (50%)rnazax, B cpaBHenuu ¢ 30 u3 100 (30%)B KOHTPOJIBLHOH TpymIIE.
Paznuuusi cpaBHHMBaeMbIX TIOKa3aTrelied B OCHOBHOM M KOHTPOJIBHBIX TpPYyIIax
cratuctuuecku 3Haunmsl (P<0.01; F=2.9).

CratucTudeckuii aHaln3 I0Ka3aja, 4YTO pasInyve OKa3ajaoCh 3HAYMMBIM MEKIY
CPEIHUMU BEJIMYUHAMHU OCTPOTBI 3pEHHUS C MAaKCUMAJIBHOM KOPPEKLUEW y HeTei ¢
(beTanbHBIM AJIKOTOJIBHBIM CUHIPOMOM M UX CBEPCTHHKOB, BOCIIUTHIBAEMBIX B JETCKUX
nomax (mepBasi KOHTposbHas rpymmna; p=0.04).

CHmwKeHHEe OCTPOTHI 3pEHUsT C MaKCHUMalbHOW Koppekmumei 1m0 0.9 um Hmke
3apukcupoBano y 7 gereid ¢ ®AC (9 rna3; 9%), a Takke y 1 pebenka (2; 2%) u3
nepBoii U 2 (2; 2%) —u3 BTOPO# KOHTPOJBHOM rpymmbl. IIpu 3ToM Ha oba riiasa
OCTpOTa 3pEHHs OKa3ajach CHW)KEHHOH y nByX nereil (4%) U3 OCHOBHOW U OJHOTO
pebenka (2%) — u3 mepBoil KOHTPONbHOU Tpymmbl. CHIKCHHE OCTPOTHI 3PEHHS C
MaKCUMAJIbHOM KOppeKLuel y nereil ¢ (eTaqpHbIM aIKOTOJBHBIM CHHIPOMOM OBLIO
obycmoBneno amOmmonueir (5 OompHBIX, 6 rma3s; 6%) uW  BPOKICHHOW
3agHekancymsipaoi karapakroi (1; 1; 1%). B KOHTpONBHOW TpyIie CHUKEHHE
OCTPOTBI 3pEHUS TaKXke ObLTO BbI3BaHO amOmonueii (1 pedeHok, 2 rnasa; 2%).
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Puc.2. YactoTa BCTpeyaeMOCTH pa3IMYHBIX BEIMYUH OCTPOTHI 3PEHUS 0€3 ONTUYECKOM
KOPPEKIIMU Y 00CIIeIOBaHHBIX JeTeH
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Puc.3. Yacrora BCTpeyaeMOCTH Pa3IUYHBIX BEIMYUH OCTPOTHI 3PCHUS C MaKCHUMAalIbHOM
OITUYECKON KOPPEKINEH y 00CIeIOBaHHBIX JICTEH.

1.4. KnuHuyeckasn pedpakuma geten ¢ peTtanbHbIM ankorosibHbIM
CUHOPOMOM

[lo pesympraram pedpakTOMETpUH BBISIBJICHA TEHACHLIUS K IPeoOiagaHHIo
runepMeTponndeckor pedpakuuu B rpymie aereid ¢ DAC (Puc.4).

B dactHOCTH, Kak BHJHO W3 JAaHHBIX, MPEACTaBIECHHBIX B Tabn.3, y gereir ¢ GAC
BBISIBIICHA OOJIee BBICOKasi 4acToTa aHoManuid pedpakimu (61%,mo cpaBHenuro ¢ 47%
u 46% B mepBO ¥ BTOPOH KOHTPOJBHBIX TPYIIax), C MPEBATUPOBAHHEM
THIIEPMETPOIIMY U THIIEpMETponueckoro acturmatusma (46%,mo cpaBaenuto ¢ 28%
1 23%B COOTBETCTBYIOIINX KOHTPOJILHBIX IPYIINAX).

B aoeiioM, 4Yactora BCTPCUACMOCTH aCTUTMATHU3Ma (FI/IHepMeTpOHI/I‘-IGCKOFO u
MHONHYecKoro crernensio 0.51mtp. u 6os1ee) y marrentoB ¢ PAC okasanach moutH B 4
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pa3za Boiire (23%),4eM y 310pOBBIX JeTeii COOTBETCTBYIONIETO Mojia U Bo3pacra (6% -
y KOHTPOJIbHOM rpyIbl). [Ipr 3TOM pa3iuuue BETHYMH pacCMaTpUBAEMOro rnapamerpa
MEXKAY OCHOBHOM W  KOHTPOJBHBIMU TPYIIIAMH  OKa3aJOoCh  CTaTUCTHYCCKU

nocroBepubiM (p<0.01; F=3.57).
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0 mrm rrreen

Puc.4. OcobenHoctn KiMHHYeCKoi pedpakimu (0e3 MCIOIb30BaHMS IHKJIOILICTHYECKHUX
CPEICTB) MAIMEHTOB OCHOBHOM M KOHTPOJIGHBIX TPYIIIL.

Anmzomerporust  cBeimie  O0.9qnTp.  3apeructpupoBana 'y 30% oOciemoBaHHBIX
ocHoBHOU rpymmel Uy 20% nereit nepBoil M BTOPOH KOHTPOJIBHBIX Ipynn. OnHako
pa3uursl MEXIy pacCMaTpHBacMbIMH ITOKA3aTENIIMH B OCHOBHOW M KOHTPOJIBHBIX
rpyImnax oKa3aJiuch CTaTUCTUYeCKU He 3HaunMbiMu (P > 0.05).

1.5. Bocnpusatve OBWXeHUA y peTen C eTanbHbIM anKorofibHbIM
CUHAPOMOM

Ha CHGI[YIOH_IGM aTaric I/ICCHG,Z[OBaHI/Iﬁ 6]:1.]1 BBIIIOJIHCH TECT HaA BOCHpI/HITI/Ie ABHUXXCHUA
Motion perception testllpu mpoBeaeHHH 3TOr0 TecTa OIEHKE IMOUICKATH JBa
nokasareisd. a0Jid HpaBI/IHBHOFO onpe;[eneHHH HaHpaBHeHI/IH ABMOKCHUA TCCTOBBIX
TOYEK, B 3aBUCHMOCTH OT YPOBHSI CIIOKHOCTH TecTa (7 ypOBHEM), a TakKe Bpems
oTBera (Bpems, mMOTpeOOBaBIIeeCS MCCIENyeMOMY peOSHKY Ui  ONpeaeICHUs
HAIIPABJICHUS IBMKEHHUS TECTOBBIX TOUECK).

ITo pesympratam Tecra «Motion perception test»iporieHt nereir ¢ (eTaabHBIM
QJIKOTOJIbHBIM ~ CHHAPOMOM, TPAaBWILHO OMPECIMBIIAX HAMPABICHUE BIKCHUSI
TECTOBBIX TOYEK, OKa3ajCs 3HAYUTEILHO HIDKE, YeM B KOHTPOJIBHOW TIpyIIe

(F(1,87)=5.77, p=0.018).

Crnenyer ormetuth, uto AetH ¢ PAC neMOHCTpUPYIOT Oojiee HU3KUE pe3yIbTaThl Ha
Bcex ypoBHsx Tecra (F(6,82)=3.35, p=0.005Puc.5). Ilpuuem pasauuuss MexIy
COOTBETCTBYIOLIMMH TIOKA3aTeNIIMA B CPAaBHUBAEMBIX IPYIIAX JETeH HapacTaloT, IO
Mepe yeaoxkHeHus TecToBbIx 3amannii (F(6,82)= 242.71, p<0.001).

[Ipu »ToM B o00eux Trpymmax OTMeYeHa TEHACHLUS K YMEHBUICHHIO IPOLIEHTa
00CJIeZIOBaHHBIX, TPABWIBHO OIMPENCIHUBIINX HANPABICHUE JBIKEHHS TECTOBBIX
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TOYEK, TI0 MEpE YBEIUUCHHS YPOBHS CIOXHOCTH TecTa (YMCHBIICHHE KOIMYECTBA
TOYEK, OJJHOBPEMEHHO JBHUTAONIMXCS B OJJHOM HAIPABICHHN).
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Puc.5. KonnyecTBo mpaBHIIBHBIX OTBETOB IO PE3yJIbTaTaM TECTa HA BOCHPHUSTHE JBHKCHUS
Pa3IMIHOTO YPOBHS CIOKHOCTH Y TAIIMEHTOB OCHOBHOW M KOHTPOJIBHOW TPYIIT.

Tax)ke yCTaHOBIIEHO, YTO B O0OCHX HCCICAYEMBIX TPYIIAX IMPOIECHT IPaBUILHOTO
OIpPCACIICHUS HAITPABJICHUA ABUKCHUSA TCCTOBBIX TOYCK PA3JINYAJICA, B 3aBUCUMOCTH OT
3aJTAHHOTO TIPOrPaMMOM HAIPABJICHUS MX JBUKEHUS: JOJIS IIPABHIIBHOTO OIPEICICHHS
HarpapJICHUSA AOBUKCHUA TCECTOBBIX TOYCK 6]:1.]'[21 BBIIIC IIpU HUX NCPCMCUICHHUU B
BEPTHKAJIHLHOM HaIpaBIICHHH, 10 CpaBHEHHIO ¢ ropusoHTamsHbeM (F(1,87)=9.39,

p=0.003 Puc. 6).

HauGosnbIneii pa3HuIia B KOJIWYECTBE TPABIIBHBIX OTBETOB MPH CPABHCHUH Pa3IHIHBIX
rpymnm  OoOCIEIOBAaHHBIX  OKa3adaCh B <KapAUHAIBHBIX» (TOPH30HTAIBHOE U
BCPTUKAILHOC HANpaBIECHHS), & HE B <KOCBIX» HAlpaBICHUSAX JIBIKCHHS
(F(1,87)=3.78, p=0.055)cK. puc.6). [TonyyeHHbIC AaHHBIE MOTYT O3HAYaTh, YTO B
HEHTPATBHBIX OTIENAX 3PUTEIBHOIO aHAIM3aTopa €CTh ONpPEICIICHHBIC TCHICHITHN
BOCIIPHSATHS W BO3MOXHOE «IPEBAIMPOBAHUC» B OMNPCICICHUM HANpaBICHUS —
ACHMMETPHSI BOCTIPUSITHSL.

[1pu olieHKe BpeMEHH OTBETa Ha TECT HE OBUTO BBISBICHO CTATUCTHYECKU TOCTOBEPHBIX
pasnuuMii  MEXKAy ~ HCCIENyeMbIMH  TPyNIaMH:  BpeMs,  HOTpeOoBaBIIceCs
00CJIeZIOBAHHBIM ISl ONPEICICHUS HAMPABICHHUS JBHXKCHHS TECTOBBIX TOYEK, OBLIO
MPAKTHYECKH OMUHAKOBBIM Y aeTeil ¢ DAC u UX CBEpCTHHUKOB, HE CTPAIAIOIINX ITHM
cuaapomom (F(1,87)=0.123, p=0.727)Bmecte ¢ TeM, BaXXHO OTMETHTh, YTO IPH
NPOBE/ICHUU JIPYTUX KOTHUTUBHBIX TecTtoB nersim ¢ @AC [Janzen A.L. et al., 1995;
Green C.R. et al., 2009Mm TpeboBamock Oosbliice KOJTMYECTBO BPEMEHH Ha OTBET,
YeM MAlMEeHTaM KOHTPOJIbHOM TPYIIIIbL.
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Beepx - KonTponb 1

BBepx-Haneso Beepx-Hanpaso

HaneBo HanpaBo

BHU3-Haneso BHU3-HanpaBo

Puc.6. Cpeanuii mpoIEHT TpaBIIBHBIX OTBETOB IO pPE3yJibTaTaM TecTa Ha BOCHPUSITHE
JIBIDKEHUS, B 3aBUCUMOCTH OT HAlpaBJICHHUS IBIKEHUS TeCT-00BEKTa, y MaIlMeHTOB OCHOBHOU
Y KOHTPOJIHHOM TPYIIII.

ITo nanubIM HekOTOPBIX aBTOPOB [Bolzani R. et al., 2006; Benassi M. et al., 2016¢r
Ha BocrpusaTHe aBkeHus Motion perception testocBeHHO OIEHHBAET KOTHUTHBHOE
pa3BuTHE U (PYHKIMOHHPOBAHHE  KPYIMHOKJICTOYHBIX  (MarHOIC/UTIOJISIPHBIX)
MPOBOJSIIMX MyTel rojoBHOro Mosra. [lomyueHHbIE HAMH JaHHBIE CBUIETENBCTBYIOT
0 3aMETHOM HApYIICHUU BOCHPUSTHS JIBKCHUsS (KOTOPOE SIBIISICTCS OJTHOM M3 BaXKHBIX
KOTHUTUBHBIX (yHKIMi) y gereit ¢ ®AC, mo cpaBHEHHIO ¢ MX cBepcTHHKaMu (l-s
KOHTpPOJIbHAs TpyMma) 0e3 3Toro cuHapoma. Vmeromuecs pe3ysibTaThl MOTYT OBITH
00BSICHEHBI BO3MOXHBIM TOpaKeHHWEM y neTell Ha ¢GoHe (eTaTbHOro aJKoroJbHOTO
CHUHpPOMa MAarHOUEJUTIOISPHBIX MPOBOSIIMX IyTe KOPKOBOM YacTHU 3pUTEIBHOIO
aHalu3aTopa, IOCKOJbKY KMEHHO OHHM OTBEYaloT 3a Iepenadyy HHGOpMaIuH,
CBSI3aHHOM C JIBUJKEHHUEM M KOHTPACTHOW 4yBCTBUTEIBHOCTBIO. [Ipy 3TOM BOCtpusTHe
JOBIDKEHUS CIY)KUT OJHOM M3 BaXHBIX (YHKUUH 3pUTEIBHOTO aHAJIM3aTopa,
o0ecreunBasi MHOTHE acTIeKThI aHAIM3a OKpYKarolero mupa. Hapymienue Bocripusitus
peberkom ¢ DAC nBmwXKymHUXCS OOBEKTOB, O€3yCIOBHO, OKa3bIBACT HETaTHBHOE
BJIMSIHAE HA TEMITbI €T0 TICHXO(H3MOIOIrMYECKOT0 Pa3BUTHSI U Ha KAQU4eCTBO €r0 JKU3HU
— B JaJILHEHIIIEM.

3AKIKOYEHUE

TakuM 00pa3oM, Mo pe3yJbTaTaM BBITIOJHEHHBIX MCCICIOBAHUN YCTAaHOBJIEHO, YTO Y
nereit ¢ MAC anaromuveckue M (QPYHKIMOHAIBHBIE W3MEHEHHs] OpraHa 3peHHS
HaOJIIOTAI0TCS Yallle, YeM Y MX 3JI0POBBIX CBEPCTHUKOB. «d ja3HbIe» nposiBieHuss DAC
cemupUUHBl M XapaKTepu3yloTcs HamuuueM Onedapodumosa, TeJeKaHTYyca,
MUKpOpTaIbMa, KOCOTJIa3Wsi, OJIUKAaHTyca, NTO3a BEPXHETr0 BEKa, aHOMAJIUN
pedpakuuu, ¢ npeodNaaHUEM — TUMEPMETPONHH U THIEPMETPOIUIECKOTO
aCTUTMaTU3Ma, CHW)KEHHUS IOKa3aTeledl LEeHTPaIbHON CTaTUYECKOH KOMIBIOTEPHOMH
nepuMeTpun, 0e3 cyxkeHHs Tnepudepudeckux TpaHUI] W CKOTOM, HapyIICHUN
CaKKaQJIMYECKUX JIBMIKECHUUN TJa3, a TaKKE BOCIPHATHS JBIKECHHUS WM AJIEKTPOTEeHE3a
3pUTENBHOIO aHAJIU3AaTOPA.
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PaccMoTpeHHBbIE (yHKIMOHAIEHO-aHATOMHYECKHE HapylICHUS 3PUTEILHOIO
aHAJIM3aTopa, C OAHOW CTOPOHBI, CITYKaT JOTOJHUTEIBLHBIM CBUIACTEILCTBOM HATUYHS
y pebeHka (heTaqpHOrO aTKOTOJBFHOTO CHHIPOMA W YIPOIIAIOT JAUATHOCTHKY 3TOTO
3a0oneBanus. Bmecre ¢ TeM, B COYETaHMH C COMATHYECKMMH W TICUXOMOTOPHBIMU
HapyH_IGHI/IHMI/I, OHH yTH)KeJBIIOT 06mee COCTOSIHHUEC U HepBHO-HCI/IXI/I‘-IeCKOG paSBI/ITI/Ie
nereit ¢ ®AC. B cBsi3u ¢ 3TUM, J€TH C MOJO03pEeHHEM Ha (PeTaabHBIA AITKOTOJIbHBIN
CI/IH,Z[pOM JOJIZKHBI 6]:ITB TIIATCJIBHO UCCIICIOBAHBI O(I)TB.JIBMO.HOI‘OM.

B nenoMm e, IMarHocTHKa, JeUeHNe W TOTHOIICHHAST aOUIUTalus neTei ¢ peTalbHbIM
QJIKOTOJIbHBIM CHHJIPOMOM HEOCYIIECTBUMBI 06€3 (DYHKIIMOHAILHOTO B3aUMOJCHCTBHUS
MEIUIIMHCKUX CHCIUATUCTOB (IICUXOHEBPOJIOTH, OPTAIBMOJIOTH H JIp.), IEAaroros, a
TaK)K€ OPraHOB COLIMATIbHOM ONEKHU.

BbIBOAbI

1. Y nmereil ¢ (eTanbHBIM AIKOTONBHBIM CHHApPOMOM Onedapodumos,
SMMKAHTYC, TENEKAHTyC, MHKPOQTAIbM, TITO3 BEPXHEr0 BEKa M KOCOIJIa3ue
HaOMIOAl0TCSl Yale, 4eM y uX 370poBbIX cBepcTHHKOB. Y 10% nereir ¢ ®AC
O0Hapy»XEHO XapaKTEpPHOE COUCTAaHHE «IANIBIIEOPAIHLHOIO CHHAPOMAa» C TEJICKAaHTYCOM
U MUKPO(DTAIBMOM.

2. VYV nereit ¢ ®AC oTmedaeTcss CTaTUCTUYECKH 3HAYMMOE CHUKEHUE
OCTPOTHI 3pEHHMSI KaK 0€3 OMTHYECKON KOPPEKITNH, TaK ¥ ¢ MAKCUMAJILHON KOPPEKITUEH,
M0 CPABHEHUIO CO 3/IOPOBBIMH JIE€THbMHU KOHTPOJIBHBIX IPYIIIL.

3. VY nmereit ¢ ®AC anoManuu pedpakiuy BCTpPEUAIOTCA dalle, YeM Y
310poBbIX Aereid. [Ipu 3ToM yactora oOHapyXKEHHUsI THIIEPMETPOIUH TIOYTH BIBOE, a
THIIEPMETPOITMUECKOTO acTUTMaTu3Ma - B 4 pa3a MpEBBIIIAET TAKOBYIO y 30POBBIX
JeTell COOTBETCTBYIOIIETO T0JIA ¥ BO3pAcTa.

4, VY nereit ¢ ®AC oOHapyKEHO HapylIEHHUE BOCTIPHUATHS JIBUKCHHS, 110
pesynbraram «Motion perception programsup cpaBHEHHIO CO 3OPOBBIMHU JCTHMH H3
KOHTPOJIbHOU TPYIIIIBI.
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