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ABSTRACT

Introduction: Cerebral Visual Impairment (CVI) and Ocular Visl@mlpairment (OVI)
are significant causes of childhood visual impaimtnénpacting neurodevelopment and
quality of life. With advancements in neonatal ¢ahe prevalence of CVI has risen,
surpassing other causes of childhood blindness. Sthidy investigates the prevalence of

CVI and OVI among high-risk infants in a tertiagre setting in India.

Objective of the Study:
* The primary objective was to determine the prewadest CVI and OVI in children

aged 6 to 18 months attending High-Risk Baby (HRB)ic in KLE’s Dr. Prabhakar

Kore Hospital and Medical Research Centre.

» The secondary objective was to analyze associaedactors and severity of CVI.
Methodology: This is a cross-sectional hospital-based studglected at Departments
of Ophthalmology and Pediatric, KLE'S Dr. Prabhalk&re Hospital and Medical
Research Centre, Belagavi during the period of IAR023 to March 2024. Total 133
children between 6-18 months of age attending higkhbaby clinic diagnosed to be at
moderate or high risk using the Kerala Institute Mé&dical Sciences (KIMS)
stratification model were included in the study.téded history was taken regarding
the perinatal events and the child’'s behavior. CeMmensive ophthalmic and
neurodevelopmental assessments were performedjdingl Teller Acuity Cards
(TAC) for visual acuity and Magnetic Resonance ImggMRI) for neuroimaging.
CVI diagnosis was based on Roman-Lantzy’s assedsritaria. Data was statistically

analyzed.

Results: The study found that 18 (13.53%) of children had,@1 (8.27%) had OVI, and

10 (7.52%) had both conditions coexisting. Develeptal cataract was the most common



cause of OVI (5, 45.45%). Strabismus (8, 80%) wees rhost common OVI noted in
children with coexisting CVI with exotropia beindpet most frequent (7, 70%). A
significant association was observed between nabocanvulsions and CVI (p = 0.0299).
Hypoglycemia did not show a statistically signifitaassociation with CVI despite
showing similar trends as other positively cormdatfactors (p = 0.53%%).
Consanguinity was strongly linked to OVI (p = 0.Dp0Slobal developmental delay was
considerably higher in CVI (12, 66.67%) as wellGé# with coexisting OVI (10, 100%)
(p < 0.001) but not noted in any of the OVI chillr&Caregivers of CVI children were
concerned about the child’s vision more common8;, @.14%) than non-CVI (p-value <
0.001). Behavioral issues were also significantyr@rprevalent in CVI (p-value < 0.001).
Visual reflex abnormality was more common in CVlildien (3, 0.95%, p-value =
0.0350), whereas the most common impairment obdemering screening was
unresolved visual complexity (11, 39.29%, p-value.@01"“). Most severe risk category
children were diagnosed with severe grade of C¥J phase one. No association was
found between the CVI phases and postnatal ristofsior TAC vision scores. MRI
findings indicated gliosis and periventricular leakalacia in preterm CVI cases, while
hypoxic-ischemic encephalopathy (HIE) was prevailemérm infants. Both CVI and OVI

led to significantly impaired vision.

Conclusion: The study underscores the necessity of early strgand intervention in

high-risk infants. Neonatal convulsions, perindtgboxia were major risk factors for
CVI, while consanguinity was linked to OVI. The dings emphasize the importance
of multidisciplinary approaches for timely diagmosand rehabilitation to reduce

childhood visual impairment.

Keywords: Cerebral visual impairment, Ocular visual impaintyéligh risk.
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I ntroduction

INTRODUCTION

“The eye sees only what the mind is prepared toptehend These were the words
of Robertson Davies in his book Tempest-Tost phblisin 1952" This quote
highlights the intricate relationship between ceakland ocular visual impairment,
emphasizing how visual perception is not just alibateyes but also about how the

brain processes what is seen.

Our central nervous system gradually developsiggal abilities from infancy. The
human brain's occipital region is dedicated to essing and deciphering visual

information!?!

According to clinical definitions, "Cerebral Visuahpairment (CVI) is characterized
as a profound and verifiable visual dysfunctiont ttennot be ascribed to conditions
of anterior visual pathway or any possible co-odogr ocular impairment and is

associated with damage to brain structures and catasmatic visual pathways

Diagnosing CVI is often a challenge due to variabisual characteristics and
associated neurological morbidities. Visual impa&nts can vary from profound
visual impairment (low functioning CVI) to normat eelatively normal visual acuity
accompanied by significant cognitive visual dysfime (high functioning CVI). It is

essential to acknowledge that CVI and ocular vigmahirment (OVI) may coexist!

Variable visual attention and inattention (espdgiain new or complicated
surroundings), using touch to augment vision, @&vgrigaze while reaching for
objects, close observing with no refractive errgusgferring paying attention to
moving objects over static ones, attraction to ead objects, light gazing, and

photophobia are among the behaviours profiled in. @dditionally, challenges in
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higher-order visuospatial processing have been dnotesulting in significant

functional limits that influence a child's educatialevelopment, and mobilify.

Premature babies with low birth weight and gestetioage are demonstrably at
heightened risk for visual impairments, includingIC'® Regardless, both preterm as
well as term born infants are at risk of develop@dygl or OVI even though the

etiology of the disease varies in both groups.r¢al or postnatal hypoxia-ischemia
is the most prevalent cause of CVI in children. étinsults such as infections,
epilepsy, trauma, medications or poisons, and icertaurological illnesses are also

important etiological factoré!

Owing to the improved newborn care and technoldgémvancements, CVI has

surpassed cataract, retinopathy of prematurity (R&mJ glaucoma, as primary cause
of children’s visual impairment in India as a direesult of increased incidence of
infant survival during pregnancy and the peringediod. A 2019 study performed at
South Indian tertiary care centre on 428 childredar age of three found that 50.5%

of urban children had CVI. Therefore, routine C¥teening is urgently need&d.

In developed nations, frequency of CVI in childiemder age of sixteen ranges from
10 to 22 cases per 10,000 births, while in develpmiations, it is approximately 10
cases per 10,000 birtffsEven though the prevalence is low in comparisoadolt

visual impairment or blindness, childhood blindneasses a disproportionately high

number of future blind years, necessitating immedgdtention to this issue.

“Ocular Visual Impairment” (OVI) that causes chititid blindness is often caused by
a number of conditions, encompassing cataracteabmpacity (including vitamin A
deficiency), congenital globe anomalies (microphties/anophthalmos), glaucoma,

retinal dystrophies, optic atrophy, and amblyopig do high refractive error, based
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on Indian studie¥! Strabismus and Nystagmus are commonly noted &sbeciated

with paediatric cataract”

Living with visual impairment deeply impacts a c'sl development in a multitude of
ways like delay in achieving milestones, increasedceptibility to trauma and
hospitalizations. Such children are forced to eigmee deprivation with harsh
impacts on their emotional and social well-being &ss likelihood for future work,
all of which ultimately raise the financial burden society** Prompt care and early
detection of impairment assist these children imertheir quality of life as well as

vision.

There is limited research available on the prewadeaf CVI and OVI in Indian

scenario. Awareness and studies are still lackintyis field in developing countries.
This study was carried out to contribute to raisigareness of CVI and OVI and to
bridge the information gap. It also assists inyeddtection and rehabilitation of at-

risk children and ultimately aids in decreasingtheden of childhood blindness.
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Aims & Objectives

AIMS AND OBJECTIVES

* To study the prevalence of Cerebral Visual Impairt@nd Ocular Visual
Impairment in children aged 6 to 18 months attegditigh Risk Baby

Clinic in a tertiary care hospital.

 To correlate the various risk factors and sevedtyCerebral Visual

Impairment.
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REVIEW OF LITERATURE

Neurodevelopment- Embryology of the brain:

One of the first systems to develop and the ladbe¢acompleted after birth is the
neural system. The expanded cranial portion ofaldube gives rise to brain. Three
dilatations, or principal brain vesicles craniocallld are visible in the expanded

cephalic portion around the fourth week of pregyamhich include:

i.  Prosencephalon
ii.  Mesencephalon
iii.  Rhombencephalon
Five secondary brain vesicles are produced by ifferehtiation of the three primary

brain vesicles:

1. Prosencephalon, which becomes the forebrbater on, this gives rise to

cerebral hemispheres, containing hypothalamusanmaé, and epithalamus
beneath them. Sensory integration, sensorimotonsfivamation, and

consciousness are all controlled by this areaebtiain.

2. Mesencephalon, which becomes the midbrircontrast to spinal cord and

other brain vesicles, this area of brain experiemess structural change.

3. Rhombencephalon, which becomes the hindbiEte: following part is

further separated into three segments:

1. Metencephalon: The cerebellum's dorsal developnfiemg¢grating sensory

data to optimize output)

2. Caudal myelencephalon: Similar to the spinal carat@my, Medulla's central

canal is closed.
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3. Rostral myelencephalon: Open part of medulla; ddomexus produces

cerebrospinal fluid (CSF), which seeps into subamaid spacé™?

Beginning with neurogenesis, the phases of braweldpment progress to neuronal

migration, maturation, synaptogenesis, pruning,ragdlin productior™

The Visual Processing Hub- Visual cortex and Visuahssociation areas:

The primary visual cortex (V1), often referred ®Brodmann's area 17, is in charge
of visual stimulus awareness and is located withi walls of the deep calcarine
sulcus in occipital lobe. Secondary visual areag\Vi8 and 19 (V3), which involve

the occipital lobe and posterior portion of paiidtde, are located next to primary
visual cortex. It is involved in perception of cotp depth, motion, and other visual

elements as well as the interpretation and ideatifin of object$**!

Table 1: Primary cerebral visual processing areal®

PRIMARY VISUAL PROCESSING FUNCTION
AREAS
V1 (plexiform lamina) Transmits information to the ventral

and dorsal stream pathways

V2 (external granular lamina) Aids in attentional modulation and
object recognition

V3 (pyramidal lamina) Processing of global motion

V4 (internal granular lamina) Directly involved in form
recognition and colour information

V5 (ganglionic lamina) Processes visual motion
V6 (multiform lamina) Spatially directed reaching
movements
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Dual Stream Visual Cognition Framework- Dorsal andventral stream:

i. Dorsal stream:

The "Where" or "How" Pathway (for action guidance aspatial awareness). It leads

to theparietal lobe.
il. Ventral stream:

The "What" Pathway (for object recognition and igkation). It leads to the

temporal lobe®!

Parietal |

—— Dorsal or “where” stream

L Spatial processing |

d
LM / ,,( A |Occipital location
/ ) X \/ movement
'Y <V / spatial

N N transformations
Temporal -

color

texture \\\ \ \\\

pictorial detail \
shape \‘\/\ :

spatial relations
size

t Object processing ‘ )

Ventral or “what” stream

Fig 1: Dorsal and ventral Stream

Source-https://visionhelp.wordpress.com/wp-content/uplé2@$2/08/ventral-dorsal-

stream.png

CVI can result from either pathway malfunction, lewmer dorsal stream impairment is
more prevalent in children with CVI. Depending awhthe site and severity of brain
injury vary, children with CVI often exhibit a wideange and combination of visual

dysfunctions, like decreased visual acuity and al@s in visual field™”
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Table 2: Visual milestoned*®!

gestation to birth

Age Visual Milestones
29 weeks Pupillary reactions to light
gestation
30 weeks » Dislikes bright light (closes lids in response)

* Turns to subdued light

Birth to 1week

Fixation present

* Follow horizontally moving targets-OKN and vestiaul
eye movements well developed.
» Visual acuity on acuity cards (6/120)

4 weeks to 8 | Fixation well developed
weeks
» Follows objects moving vertically
* Fusion develops
» Watches mother’s face intently for prolonged dwmati
» Watches toys held in front of face
» Doll's head eye movements present
3 months Observes movements of own hands
* Reaching out to objects of interest
» Prefers photographs, mirror faces to patterns.
4 months Foveal differentiation completed. Accomatamh developed.
5 months Blink in response to a visual threat (Men@flex)
6 months » Grasps objects and explores with fingers
* VEP acuity adult level (6/6), Acuity cards: 6/30
» Stereopsis in PLT well developed
» Fusional convergence well developed
9 months Visual object differentiation, small object pickup
18 months Visual acuity (Acuity cards: 6/6)
3 years Vision 6/9- 6/6 on Tumbling E/ HOTV (Reciigm)
» Contrast sensitivity adult level.
5-7 years Well-developed stereopsis (adult level).
10 years Critical period for monocular deprivatends (synapse

formation completed)
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Source: Sharma Pl. The preliminary examination assessment of visual acuity.
Strabismus Simplified. " ed. New Delhi: CBS Publishers & Distributors;20%3.

.52-57.

Obstacles encountered when evaluating children:

Any method for evaluating an infant's visual stadest consider two crucial factors
because of the infant's visual system's immatumitg the dynamic nature of visual

development during the first few months after birth

1) The first step is to compare the visual assessmsuits with normative data
from infants of the same age evaluated using theedachnique. This is done
to avoid misdiagnosis by comparing results to diata adults, older children,

or newborns examined using a different apprd&eh.

2) The second step is to remember that the visualsstatlater life is not always
predicted by the outcomes of visual exams perforohgthg infancy. If the
visual system does not go through the significambant of development that
typically takes place between infancy and adulth@wdinfant whose eyesight
seems normal at birth may eventually exhibit visuapairment. In similar
fashion, newborns who exhibit visual impairmentdieamay go on to exhibit

normal visual responses weeks or months {er.
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Overview of Cerebral Visual Impairment:

The brain's intricate process of vision includes dyes, visual pathway, and higher
cerebral region. Visual perception involves a digant portion of the brain. The
definition of CVI has been specified by numerougevrs and is continually changing.
Visual impairment brought on by disease of theoretriasmal and visual association
pathways is a hallmark of CVI. It happens withowtence of vision loss that is more
than would be predicted given the severity of ocuydathology, or damage to the

anterior afferent visual pathways or ocular stroestf”

Cortical visual impairment is another term for deed visual impairment, or CVI.
Currently, the term cerebral is preferred overicattsince cortex is rarely involved in
isolation. As improved perinatal care facilitiedgoreterm infant survival rates have
increased, one of main reasons of visual impairnmentadays is CVI in affluent

nations and is also becoming more widespread diofal

In developed nations, the frequency of children®ial impairment under age of
sixteen ranges from 10 to 22 instances per 10,0@spbut in developing countries,

it is approximately 10 cases per 10,000 biltHs.

In 2009, Dutton explained how the dorsal and vémiaghways are impacted by CVI.
Compared to ventral stream dysfunction, dorsahstrelysfunction is more prevalent
in CVI. Optic ataxia, simultanagnosia, gaze apratkia inability to use many sensory
inputs simultaneously, and frequently a lower vidiedd deficit are all symptoms of

dorsal stream dysfunction. Similarly, injury to tlwventral stream impairs visual

recognition and navigatidf?!
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Risk factors of CVI

The most frequent cause of CVI in term or preteawlvorns is perinatal or postnatal
hypoxic ischemic encephalopathy. A higher poss$ibdi developing CVI is linked to
preterm birth, which increases the risk of intraviealar haemorrhage or

periventricular leukomalacia. Other common causesithented aré®®!

Table 3: Risk factors of CVI

PRE NATAL PERINATAL POSTNATAL

1. Maternal drug use 1. Periventricular 1. Head injury (Trauma)
leukomalacia (PVL)

2. Intrauterine infections 2Stroke

3. Twin pregnancy 2. Hypoxic- ischemic 3. Seizures
encephalopathy (HIE)

4. CNS developmental 4. Meningitis

defect

3. Cerebral haemorrhage 5. Hydrocephalus

Pathophysiology of CVI:

Hypoxia

Hypoxic-ischemic brain injury is the most commorusa of CVI. However, the
pattern of damage brought on by the hypoxic ingaites significantly between term
and preterm children and is mostly determined by #ge at which the insult

occurs?4
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Term infants-

Since they are watershed regions of the cerebrégathe regions most frequently
impacted are those between the circulation of therer and middle cerebral arteries
and the middle and posterior cerebral arteries.s@heatershed zones experience
hypoperfusion due to a loss of vascular flow awgolation brought on by hypoxia,
which causes infarction of the frontal and parietoipital regions. The occipital
visual areas, temporal and parietal cortices, aedstriate cortex are all commonly

impacted?”
Preterm infants-

These children seldom have hypoxic-ischemia-indyzadsagittal infarctions. Deep
white matter involvement in the periventricular imggis more frequent, particularly
when the lesion happens earlier—between 24 ande®ksof pregnancy. The adult
vasculature eventually replaces the temporary, eralnie watershed zone in the
periventricular white matter. From the pial surfalmsg penetrating vessels that are
primarily derived from the middle cerebral arteresd in the deep periventricular
white matter. The final 16 weeks of pregnancy arkenv this periventricular
vasculature actively develops. In the third trinreesthere are more short penetrators
and anastomoses between the long and short pemstrathich results in fewer
border and susceptible end zones. This area'daragsl are vulnerable to hypoxic-

ischemia-induced bleedir!
Meningitis

In the past, it was believed that meningitis andrbgephalus were the most frequent
causes of CVI but recently, they account for 11.88615% of the casés)

Haemophilus influenzae is the most frequent cafisevd because it can cause more
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damage to the occipital lobe. Other causal agéatishiave been linked to ocular and
cerebral vision issues include pneumococci, memiogoi, and herpes simplex virus.
Visual impairment usually appears quite delayethfaction's progression, and there
are frequently other neurologic sequelae that apamy it. Arterial occlusion, venous
sinus thrombosis, hypoxic-ischemic damage, Throrhladgitis, as well as

hydrocephalus are some of the various ways thetfioh can harm the brafff!
Hydrocephalus

It can impact posterior visual pathways passingelm lateral ventricles and impair
vision by inducing optic atrophy through a variefyprocesses. It is common to have
both anterior and posterior visual involvement. dmmon method through which
hydrocephalus induces CVI is chronic distentiontloé posterior cortex, even if
ventricular dilatation might obstruct the postercarebral arteries. It is commonly
recognized that CVI can result from shunt dysfumgtihowever, ironically, CVI can
also occasionally be brought on by shunting, whapkickly corrects elevated
intracranial pressure. Furthermore, secondary vstaphy brought on by excessive

intracranial pressure from untreated hydrocephedmsexacerbate any related G/
Trauma

An additional cause of CVI (around 4% cases, adngrdo 2 researches) is head
trauma. Damage might be temporary or irreversiBleaken baby syndrome is a
constituent of most common causes of post-traun@¥t Children may also have
temporary blindness following minor trauma, whicincbe followed by headache,

disorientation, fatigue, nausea, and convulsibfis.
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Epilepsy

Increased metabolic demands or postictal hypoxma &lao cause CVI. Frequent
myoclonic seizures are a hallmark of infantile spgswhich can significantly impair
an infant's vision. Even while visual function damrestored with the right care, some
people may suffer from long-term vision impairmeamid significant developmental
delays. Children with numerous impairments who h@vé frequently have occipital
lobe epileptiform discharges. In order to preveasgible CVI, it is crucial to use
sedative medications for epilepsy with prudences Thlls for appropriate medication

selection and frequent drug level monitoring idtgin with epilepsy?®
Metabolic disorders

Haemodialysis-induced hypoglycaemia can result ¢utea CVI. In addition to
neurodegenerative disorders including Tay-Sachgyhls disease, neuronal ceroid
lipofuscinosis, and X-linked adrenoleukodystrophys seen in conditions like maple

syrup urine disease. There may also be coexistitigal or optic nerve disorder&”
Hypoglycaemia

Although the precise mechanism of hypoglycemia-gedubrain injury is uncertain,
hypoglycemia can cause both cerebral ischemia eaid bdemal®™ The depletion of
energy-rich phosphorylated molecules, includingnadee triphosphate, which is
linked to decreased glucose levels and metaboticgsses that result in inadequate
energy sources, is one potential explanation fainbinjury®? Given that the
occipital brain has been shown to consume the glasbse of any part of the body,
this could be particularly important in the visuebrtex. According to studies

conducted on lab animals, hypoglycemia also raisgacellular electrolytes, which
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results in edema and water retention. Increasedciranial pressure and brain injury

may result from this electrolyte imbalan&&!
Maternal intake of drugs and alcohol

CVI can be caused by maternal consumption of damgs$ alcohol, while cortical
blindness can occur in adults. Certain drugs sushcyclosporin-A, cisplatin,

anticonvulsants, methotrexate and carbon monoxioping cause C\i
Structural brain anomalies

Other documented CVI cases are associated withectad) brain malformations like
lissencephaly, holoprosencephaly, schizencephaliynpcrogyria, pachygyria and

porencephal{?!
Genetics

A study by Bosch Dg et al. demonstrated for thst fime a genetic correlation with
CVI and demonstrated functional deletion of PGAR & ichild with CVI. Trisomy 18,
Trisomy 21, Miller-Dieker syndrome, 1p36 deletiopndrome, Phelan-McDermid

syndrome, and 17p13.3 deletion syndrome have afi birked to CVIE!

Characteristic Visual Behaviour in Children with CVI:

Light gazing, visual field restriction, poor visuattention, colour preference,
photophobia, difficulty differentiating or interpineg complex visual patterns, atypical
visual reflexive responses, poor depth perceppoor visual novelty, looking away
when reaching, attention to moving objects, andéatdity in contrast are some of the
distinctive visual features of children having C\These features might be impacted
by child's emotional or physical exhaustion becaafspoor sensory integration or a

lack of familiarity with the visual stimuli. Face&cial expressions, shapes, sizes,
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letters, numbers, and directions will all be haod these kids to recognize. Due to
field defects, simultanagnosia, or attention Ideey might not be able to see all the
items in the visual image. Moving closer when loakiat objects for magnification
and to avoid crowding, having trouble focusing astfmoving objects, and making
unusual eye contact. Touch is the primary methodbgéct identification, and a CVI

child's visual traits are distinctive and one-dfiag ¢!

Ocular manifestations in CVI diagnosed children:

A study done in San Francisco in 1998 by Richara ldual on 170 CVI patients
reported that esotropia was found in 18.8% casele wkotropia occurred in 18.2%.
“Ocular motor apraxia” was noted in 15.3% while taggnus was observed in 11.2%
children. “Optic nerve atrophy” has been found i6.526 of cases. Significant
refractive errors were detected in 8.2% of patie@sncurrent retinal diseases were

noted in 2.9% of CVI patientd’!

Another study done in Nashville in 2007 by Khetpthl evaluated 98 children with
CVI amongst which 40% had exotropia, 19% had epa@roand significant high
refractive error in 21.4 %. Mild optic atrophy oced in over 40% and nystagmus in

21.4%"8

According to Sowmya Raveendra Murthy's 2020 denpdgcaprofile research of 85
CVI children at a tertiary eye hospital in Southlin the most common conditions
were strabismus (exotropia > esotropia) in 40 (478ystagmus in 34 (40%), and
refractive error in 42 (49.4%) of children. A furelexamination showed that one
child had optic nerve head hypoplasia, 28 had dator (33%) and 47 of the 85

children (55.2%) had normal funtf!
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Imaging in CVI

Because of its remarkable soft-tissue resolutiamagnetic resonance imaging”
(MRI), a non-invasive imaging method, is a very fusaliagnostic tool for brain
abnormalities. MRI is the preferred test for sudhildten due to the radiation
exposure from CT scans during childhood and th¢ flaat ultrasound cannot be

performed after the age of one year.

Imaging is one of the diagnostic options for cheldrwith CVI, per a study by
Boonstra FN et al. An inventory of the damage wlthain regions involved in visual

processing might be created using M.

According to a recent task force on newborn endeplshy, Acute brain injury
detected by brain MRI that is ascribed to hyposithemia is now regarded as key
characteristic of CVI. The degree of visual impamhcan be predicted based on the
clinical severity of HIE at birth. Three major catgies can be used to classify the
MRI lesion pattern: diffuse cerebral atrophy, pentricular leukomalacia, and multi-
cystic encephalopathy. Minor MRI damage is assediatith a better prognosis for
children, children with diffuse cerebral atrophgpcephalic cysts, and periventricular
leukomalacia are far less likely to experience majmprovements in visual

function "

Researchers have attempted to image these patisimg functional neuroimaging
techniques like- single-photon emission computerizmography (SPECT),
functional MRI (fMRI), and positron emission tomaghy (PET); because there is
inconsistent evidence linking visual impairment structural changes seen in

neuroimaging in children with CVI.
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Management of CVI

Preventing preterm birth and HIE may also help @wVI, even though there is
currently no evidence-based treatment for it. Tpatlealmologist, neurologist, and
rehabilitation providers must work together in wmso manage children with CVI.
Most children with CVI show some degree of visuatavery, while the precise
process is unknown and the improvement usually rscguadually over months.
According to Lambert et al.'s summary of severabties put forth to explain visual
improvement, the initial insult causing CVI may mesult in cellular death but rather
simply disrupt neurons' regular protein synthesislaying myelination, dendritic
formation, and synaptogene&®. It has recently been hypothesized that delayed
visual maturation is the cause of sight improveman€VI patients. Treatment is
necessary for any coexisting disorders of the syeh as refractive error, strabismus
and underlying amblyopid? Since every kid with CVI is likely to have distinct

visual and motor impairments, a completely tailaapgroach is required.

Comprehensive Assessment of Ocular Visual Impairmén

Poor vision in children may be caused by structataiormalities affecting any part
of the eye, from anterior to the posterior. Corngadcification, congenital cataract,
primary aphakia, chorioretinal coloboma, optic merfiypoplasia, and foveal

hypoplasia are a few examples, but there are mamg

A child with low vision may exhibit warning signkdt parents and/or a paediatrician
should be aware of, including decreased sensittaitigright lights, delayed or absent
eye contact, a slowed development of an intentisnalal smile, a lack of awareness
of the infant's own hands, a lack of goal-dirediadd movements, and an inability to

focus on familiar objects like faces and t&Ys.
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The several underlying causes of developmentalbilises, including acquired

damage and prenatal and perinatal conditions, ibomer for the greater prevalence of
visual problems in these children. Therefore, Viguablems are prevalent in children
born prematurely: those with brain injury that hasulted in learning impairments
and/or cerebral palsy (CP), and those with congkigérebral anomalies or other

genetic diseases that may predispose them to candemalies*!

One of the factors contributing to visual impairmdan preterm newborns is
retinopathy of prematurity (ROP), which has begrorted to happen in 1% to 3% of

cases?®

Additionally, preterm births have been reportectedispose four times as much to

refractive errors (29.6%) as term births (7.8%).

Although hypermetropia is the most common refractivror observed in children,
preterm children regardless of prior ROP statusvaoee likely to develop myopia. In
full-term children, esotropia is three times mommenon than exotropia, but in

premature babies, both abnormalities are equatiyncon!*®!

One of the most prevalent genetic disorders indo#il is trisomy 21, which puts
affected children at risk for several additionaleegtisorders, such as cataracts,
congenital or acquired keratoconus, nasolacrimatt dproblems strabismus,

blepharitis, reduced accommodation, and refrativers!*®

Paediatric cataracts are a major cause of blindineskildren. Cataract accounts for
7.4% to 15.3% of childhood blindness in underdavetbnations such as Indfd.in
North India, rubella causes 21% of congenital eatsr compared to 15% in South
Indial®® Amblyopia is the main cause of vision loss in cemital or infantile

cataracts. The blurriness of the retinal image me @r both eyes at this critical
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moment causes irreversible amblyopia. Childhoodreats can be treated, therefore

early detection and treatment can avert blind years

JUSTIFICATION:

The incidence of CVI and OVI has been on the rigeeeially in developing countries
like India due to better perinatal outcomes owiogativancements in neonatal care.
Hence, there is a need to be armed with all thevledge and skills available to
tackle this new and upcoming struggle. On litemtgearch, it was found that
awareness and studies are lacking in this fieldt@gethis study is needed for a better
understanding of the disease burden in our popumatis well as for aiding the
treatment of the diagnosed children in order tousms better quality of life and

opportunities for them in the future.
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MATERIALS AND METHODS

Study Design:

A hospital-based one-year cross-sectional study.

Study Period:

April 2023 to March 2024.

Study Population:

Children between the age of six to 18 months aitenéiigh Risk Baby Clinic of
“KLE’s Dr. Prabhakar Kore Hospital” from “April 2@to March 2024” and graded
as being at moderate or severe risk by KIMS risktification model were evaluated

and enrolled for the study.

Sample Size:

The following formula is employed to determine s#argize

2
Z; a\Pq
— (1-2)
(20% of p)?

n = sample size required,
p = prevalence of CVI and OVI = 44% according farevious study done,
g = (100 — p) = 100 — 44 = 56

Sample size is calculated at 95% confidence inteand 20% tolerable error. It was
derived with reference to the parent article: PeHgK, Narasaiah A, Dutton GN.

Cerebral visual impairment is a major cause of quofl visual impairment in
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children aged less than 3 years: A study fromdeyrteye care center in South India.

Indian J Ophthalmol 2019;67:1544-7.

Minimum sample size required was 128

Null hypothesis:

There is no significant prevalence of CVI and ONIchildren aged 6 to 18 months
who are diagnosed to be at moderate or severacsirding to perinatal history and

evaluation at birth.

Sample selection criteria:

Inclusion criteria:

e  Children aged between six to 18 months who aredittg High Risk Baby Clinic
in “KLEs Dr Prabhakar Kore Hospital, Belagavi®, ertiary care hospital who are

graded as Moderate to Severe risk according to KiglSstratification model.

e Children for whom informed consent has been obthinam caregivers.

Exclusion criteria:

. Mild risk graded babies according to KIMS risk sifreation model attending

High Risk baby Clinic are excluded.

Methodology:

A cross-sectional study of 133 children betweenasid 18 months of age graded to
be at moderate or severe risk according to the IKdrestitute of Medical Sciences
(KIMS) risk stratification model who were attenditige High-Risk Baby clinic of
KLE’s Dr Prabhakar Hospital was conducted. Theitmsonal Ethics Committee

granted ethical clearance before trial startedormed Formal written consent in
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English /Kannada /Marathi was taken from all paseott children enrolled in the

study.

Using a proforma, a thorough history was obtainkdt tcovered demographic
information, ocular complaints, distinctive visumhavior, delivery method, prenatal
history, birth weight, perinatal, gestational agad postnatal history, milestones, as

well as parental consanguinity.

The proforma also consisted @ffe behavioral screening guestiongo evaluate

probable CVI. The behaviors documented were asvisl

1. Parental concern regarding their child’s vision.

2. The child’s capability to smile at the parent.

3. The child’s capability in making eye contact witarent
4, The child’s preference to stare at light sources.

5. The child’s preference to tilt their head while magat an object.

Following this, the direct observation of respomsethree screening tests for CVI

were also documented in the proforma which included

1. Light Gazing
2. Visual reflexes

3. Visual Complexity

The children were classified to be at moderateegere risk according to the KIMS
(Kerala Institute of Medical Sciences) risk stiatition model followed in the NICU

of KLE's Dr. Prabhakar Kore Hospit&F
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Table 4: Risk Stratification Chart (KIMS Model)

Mild Moderate Severe
Gestation 33-34 30-32 <30
(in weeks)
Birth weight (g) >1500 1250-1500 <1250
Fetal growth >10" centile | & to 10" centile <& centile
restriction
Antenatal risk Medical/ Abnormal Eclampsia (seizures),
Obstetric NST/BPP, MC twins, triplets or

complications as
columns to the

Maternal fever,

higher order, cord
prolapse,

right DC twins, chorioamnionitis,
preterm labour | apryptio placentae,
Absent/reversal of
umbilical artery
dopplers
Antenatal steroids Completed Partial Not completed
Magnesium Given
sulphate (<32
weeks)
Need for No resuscitation Chest compression/
resuscitation at | required/ initial medications
birth steps/ PPV
Ventilation Non-invasive/ | Pneumothorax, BPD
short ventilation| longer than 7
days of
ventilation

Shock Nil Saline bolus Inotropes/Hemodynam
significant PDA closure

Hypoglycaemia No Asymptomatic Symptomatic
Encephalopathy Seizures Discharge on AED/

D

Encephalopathy>24Hrs
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NEC Stage 2 or more
Neonatal Exchange transfusion
Jaundice Encephalopathy

Neurosonogram Grade 3 IVH/
parenchymal bleed PVL
2 or more

Source- Jain, Niyati. (2012). Risk stratificatiof oeonates at-risk of neuro
developmental disability. Indian Journal of Praatiediatrics. 14. 385-390.

Visual acuity assessment:

Compared to adults, evaluating children's visualitgctakes far more time and

requires patience.

Visual acuity assessment methods:

1. Fixation:

Typically, the fixation should be central, stalded sustained (CSM).

2. Menace Reflex:
Blinking reflexively in reaction to a fast-movingem or visual threat is known as the
"menace reflex." By five months of age, the reflegins to manifest.

3. Brukner's reflex:

The prompt detection of refractive errors can lbeaiby Brukner's reflex.

4, Preferential Looking test:

When presented with an option between a plain aatteqmed surface, the infant
favors the patterned one.

5. Teller's acuity cards:

One side of the screen has a uniform surface, Welether side alternates at random with
black and white stripes. The observer records #i®/'e head and eye movements in

response to the patterned stimulus while the lsfacing the screen.
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In this study, visual acuity has been documenteth ierced choice preferential
looking test i.e, “Teller's Acuity Card test”. A@® a wide age spectrum and in both
clinical and laboratory settings, it offers a quaskd precise way to evaluate the visual
acuity of both healthy nonverbal newborns/ childesrd those with neurological or

visual impairmentg$>?

It is typically agreed upon that a resolution agoit 30 cycles per degree is equal to a
standard Snellen acuity of 20/20. The range ofdesances for various age groups is
9.5 cm to 84 cm. The Age Norm Charts establishedotlecise values for various test

distances, and they served as a guide to detetimrappropriate distance for agé.

CONVERSIONS FROM CYCLES/CM TO SNELLEN EQUIVALENTS'®
CYCLES/CM TEST DISTANCE"® TEST DISTANCE"
9.5cm 19cm 38cm 55cm 84cm
38.0 20/57 20/40 20/23 20/16 2011
26.0 20/84 20/59 20/33 20/24 20/15
19.0 20/110 20/81 20/45 20/32 20/21
13.0 20/170 20/120 20/66 20/47 20/31
9.80 20/220 20/160 20/89 20/63 20/41
6.50 20/340 20/240 20/130 20/94 20/63
4.80 20/460 20/320 20/180 20/130 20/84
3.20 20/680 20/490 20/270 20/190 20/130
240 20/910 20/650 20/360 20/260 20/170
1.60 20/1400 20/970 20/540 20/380 20/250
1.30 20/1700 20/1200 20/670 20/470 20/310
0.86 20/2500 20/1800 20/1000 20/710 20/470
0.64 20/3300 20/2400 20/1400 20/960 20/630
0.43 20/4800 20/3500 20/2000 20/1400 20/940
0.32 20/6400 20/4700 20/2700 20/1900 20/1300
0.23

Fig 2: Snellen Equivalents of Teller Visual Acuity

Source-https://childrenseye.org/wiki/lib/exe/fefatp?media=tellers_cycles-

cm_to_snellen.png

The visual acuity tested with Teller’s acuity cahds been then classified, depending

on cycles per cm as follows?

Very low vision - < 1.6 cy/cm
Low vision — 1.6cy/cm — 9.6 cy/cm

Near normal — 9.6 -26.0 cy/cm
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Ocular Visual Impairment (OVI) assessment:

To rule out any ocular diseases, each participad & comprehensive ocular
examination that included an anterior segment emanon as well as dilated
fundoscopy. The visual axes was assessed usinghHesy's test. To rule out
strabismus, the cover-uncover test was used. tidda be present, quantification was
done with the help of Krimsky test. We also evatdabinocular and uniocular
movements. Presence or absence of nystagmus wameboted. In cases diagnosed
with congenital glaucoma, intraocular pressure rgasrded with the help of rebound
as well as Schiotz tonometer. Corneal diameteraatial length measurements were
also recorded wherever deemed appropriate. In cdsggosed with congenital
ptosis, absence of lid crease and grading weredna@t# participants underwent
cycloplegic refraction according to American Acageoh Ophthalmology guidelines.
At a distance of 66 cm, objective refraction wasfggened using streak retinoscopy
(Heine Optotechnik, Germany). When necessary, gtasgere prescribed after the
cycloplegics' refractive error working distanceues were adjusted. After a month,

accommodation was corrected by carrying out dynaatinoscopy.

Cerebral Visual Impairment (CVI) assessment:

The following ten visual behavioral responses wagsessed routinely, based on the

assessment method drawn fr@hristine Roman- Lantzy:

1) Colour preference:

In order to ascertain whether a child showed angto interest in particular colours,

various coloured illuminated plastic balls and mylaere used.
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2) Need for movement:

Most CVI children react by turning toward movingjetis or by displaying specific
emotions like smiling, shaking their heads, or itugnaround. They favor slower-
moving items since they will have difficulties segifast-moving ones. The child's
preferred area of view was covered with a mylabali of vibrant colour. Both the

moving and stationary versions of the object wespldyed.

3) Visual latency:

It is used to describe how long it takes a chiltLim their head and look at a target to
visually perceive it. Children with CVI frequentlgjave prolonged visual delay,

though this varies from child to child.

4) Visual field preferences:

The majority of these kids will show preferencestfee right or left visual field, and
infrequently the central one, depending on the gftthe brain that is injured. Colored
balls or other appealing toys were used to measisaal fields using the

confrontation method.

5) Non-purposeful gaze and Light-gazing:

The term "non-purposeful gaze" describes a chilability to concentrate on a
specified target or to stay focused when therd mmé. The parent or guardian is
guestioned about whether their child looks at ittt lor if they have a preferred side
that they utilize more often to view the object. @ecertain whether there is a
discernible preference for one side, the examirgickes the child as they interact

with the lights in the room.
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6) Decreased distance viewing:

Based on the child's preferences, the examinectsedetoy and holds it in front of the
child during the evaluation. After that, examinarsgions themselves across room
from child. It is recommended that parents reffa@m encouraging their children to
gaze at toy. Examiner gradually moves near to ciler starting off from afar. The

distance at which the child looks at the item igeddo ascertain their visual response.

7 Atypical visual reflexes:

Numerous children with CVI exhibit delayed or misgiblink reflexes and threat
responses. While a child's response to fear mageba periodically, a delayed blink
reflex may initially emerge and progressively beeomore consistent as the child
progresses through the CVI phases. The presermattofesponses is persistent in the

advanced stages of CVI.

8) Novelty:

Children with CVI show a preference for items thed familiar. As a result, they are
shown the same object again throughout the exaimmatnd then shown an
unfamiliar object with comparable characteristithe child's visual reaction to the

unknown object is observed.

9) Complexity:

Complex visual patterns, such as crowded spacetij-colored objects, and the
simultaneous use of several senses, will be chgitignfor a child with CVI to
distinguish or understand. To escape sensory cothplehey often choose to sleep

or show signs of restlessness in crowded envirotsnen
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10) Visual-motor:

Children with CVI may have trouble seeing and réagla target at the same time.
But as the CVI phase progresses, these childreim beghow their ability to reach

for things of their favourite colour and familigrion a plain backgrouné®

The most widely used scale for evaluating visuattioning in The most widely used
scale for evaluating visual functioning in childrédraving CVI based on CVI
characteristics is CVI Range, created by RomandyanThere are two primary
components to CVI Range score system. Thcrdss-CVI Characteristics

technique” which is the first section, provides importantaimhation about the child's

visual abilities across various visual functionlagels.

“The five levels of visual functioning are:

CVI Range 1-2:Functions with the minimal visual response;

CVI Range 3-4:Functions with more consistent visual response;

CVI Range 5-6:Uses vision for functional tasks;

CVI Range 7-8:Demonstrates visual curiosity; and,

» [56]

CVI Range 9-10:Spontaneously uses vision for most functionavass.

The Within-CVI characteristics approach is the newrt of the CVI Range
examination. Each attribute is given a score ia ldction to determine how much it
influences the child's visual functioning. The dfiecharacteristics are scored on a

scale of 0 to 1.

“0 = not resolved/ always a factor affecting viswaddtioning;

0.25=resolving;
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0.5=resolving; sometimes a factor affecting viswaddtioning;

0.75=resolving; and,

1 = resolved; not a factor affecting visual functiogi™™®

Finally, the total range of visual functioning istdrmined by comparing the results
from the Within and the Across CVI CharacteristMethod, and a score between 1
and 10 is assigned. To ascertain degree of seyv@ity children are divided into 3
phases on basis of this score. Depending on CVisghaeveral intervention

techniques are advis€§.

No functional Typical or

Vision near-tvnical
vVision hear-typical

functional vision

0 1 2 3 B 5 6 7 8 9 10

Phase | Phase Il Phase lll
Primarily dorsal stream Dorsal and beginning ventral Refinement of ventral
visual function stream visual function stream visual function

Fig 3: Scoring line for CVI Range

Source- Chang M, Roman-Lantzy C, O’Neil SH, edallidity and reliability of CVI
Range assessment for Clinical Research (CVI Ra@g®): a longitudinal cohort
study. BMJ Open Ophthalmology 2022;7:e001144. @ol136/ bmjophth-2022-

001144

The children clinically diagnosed with CVI wereegied for neuroimaging consisting
of an MRI brain. The subjects underwent MR imagoigthe brain and orbit. The

studies were done in a 3 Tesla MRI machine.
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DATA ANALYSIS:

Microsoft Excel and statistical software R versi#d.0 have been utilized for data
analysis. Frequency tables provide information aategorical variables. The
continuous variables are shown as Mean + SD / Me@iin, Max). The Shapiro-
Wilk test and QQ plot are employed to verify if th&riable is normal. The chi square
test is employed to examine the relationship betvggeups and categorical variables.
The QQ plot and Shapiro-Wilk test have been empulof@ confirming that the
variable is normal. Parametric tests are employdwenwthe data is normally
distributed. Non-parametric testing are employdtenwise. Whitney, Mann The U
test compares variable distributions across groAp3:value of 0.05 or less denotes

statistical significance.
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RESULTS

From April 2023 to March 2024, this investigatiorasvperformed in a North
Karnataka tertiary care teaching hospital. It wasrass-sectional study design.
Analysis was conducted for data of 133 childreerating High Risk Baby (HRB)
clinic. Evaluation was done for all variables inotwisk groups according to risk
stratification chart of KIMS model as: Moderate g®elvere. Results were presented

as combined group as well as separately.

Table 5: Distribution according to age and gender

. Number of subjects
Variables Sub Category (n, %)
Age (months) Mean + SD 10.34 + 3.76
Female 40 (30.08%)
Gender
Male 93 (69.92%)

Table 1 reveals that the mean age of the totatliel evaluated was 10.34 + 3.76
months, with a median age of 10 months (Range: 6nt8ths). Majority of the

children screened were boys.
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Table 6: Distribution according to delivery details

Total CVI (n, oVI (n,
Variables Sub Category population (n, %) %)
%)
Birth weight 2320.18 +| 2145.00 £
+ + g
(gm) Mean = SD 1885.98 + 694.96 249 .44 593.33
. 15
Caesarean section 80 (60.15% 53 57 9 (42.86%)
Mode of (53.57%)
delivery Normal vaginal 53 (39.85%) 13 12
delivery OO (46.43%) | (57.14%)
Term/Preterm Preterm 96 (72.18%) 12 0
(42.86%) 7 (33.33%)
Term 37 (27.82%) 16 14
(57.14%) | (66.67%)
Consanguinity Present 26 (19.55%) 9 (32.14%9 (42.86%)

Table 2 reveals that most participants (60.15%)ewslivered via caesarean section
with a significant proportion (72.18%) being bometgerm. The mean gestation period

was 32.96 + 3.39 weeks, with a median of 32 werlsge: 26—40 weeks).

In the cohort diagnosed with CVI, the mean gestafi@age was found to be 35.18 +
3.02 weeks with median of 37 weeks. Majority (5%a)4vere term pregnancies and
this was statistically significant. Mean age of tteéldren diagnosed with CVI was

11.54 + 4.26 months with a median age of 11months.

In the OVI diagnosed children, the mean gestati@usd recorded came out to be
35.33 = 3.61weeks with median of 37 weeks. Congaitgyuwas more common

among those with OVI (42.86%) than rest of the pajan and this difference was
statistically significant (p-value = 0.0090). Meage of the children diagnosed with

OVI was 11.57 = 4.59 months with a median age ofnbhths.
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Table 7: Distribution according to risk status of KIMS stratification model.

Total CVI (n, %) | OVI (n, %)
Variables Sub Category population
(n, %)
Moderate 101 (75.94%) 19 (18.81%) 15 (14.85%)
Risk Status
Severe 32 (24.06%) 9 (28.12%) 6 (18.75%)

Table 3 reveals that according to the KIMS rislatification model, majority of the

total screened (75.94%) children were falling undesderate risk. In contrast to

33.66% of children in the moderate risk categosarty 46.87% of children in the

severe risk category subsequently received a dsag)ob either CVI or OVI.

Table 8: Distribution according to risk factors surrounding perinatal events

Total CVI (n, oVvi CVvi p-value
: . %) (n, %) with
Risk Factors population oV
(n, %) (n, %)
13 11 9 (90%) | 0.116%°
02 Therapy 121 (90.98%)) (72.22%)| (100%) (90%)
Neonatal 7 5 6 (60%) | 0.647%¢
o)
Jaundice 89 (66.92%) (38.89%) | (45.45%)
0 Cx
Convulsions 22 (16.54% (38 789%) 0 5 (50%) | 0.029¢
. . 4 1 3 (30%) | 0.539%¢
Hypoglycemia 14 (10.53%) (22.229%)| (9.09%)
Chorioamniotism 2 (1.5%) 0 0 0 Mg
0 C
Neonatal Sepsis| 5 (3.76%) s 5160/) 0 1(10%)| 0478
. 0

Abbreviation: MC — Chi square test with Monte Caslmulation.
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Table 4 reveals that majority of the total screecieitiren (90.98%) required oxygen
therapy and 66.92% were diagnosed with neonataldjae. Both these categories

showed significant associations across all cohorts.

Convulsions were noted to be significantly assedawith only CVI (38.89%) and
CVI with coexisting OVI (50%) groups (p-value= 09®'®. Documented
hypoglycaemia also showed similar trends in botbups but was not statistically
significant. On the contrary, chorioamniotism andomatal sepsis showed no

significance in any group.

Table 9: Distribution according to delayed milestoes.

Sub Total CVI ovi CVI and
Variables population (n, %) (n, %) OVI (n, %)
Category
(n, %)
12 10 (100%)
0
Delayed 30 (22.56%) (66.67%) 0

Milestones
6 11 0

Normal | 103 (77.44%) 33 3306)| (100%)

Table 5 reveals that majority of the children soezke (77.44%) had normal
milestones. Developmental delays were significartigher in CVI diagnosed
(66.67%) as well as children with coexisting OVDQ%0). None of the OVI cohort

children were found to have delayed developmeniigstones.
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Table 10: Distribution of children according to diagnosis (CVI/ OVI).

Diagnosis Total children (n,%)
Cvi 18 (13.53%)
oV 11 (8.27%)
CVI with OVI 10 (7.52%)
No CVI or OVI 94 (70.68%)

Graph 1: Distribution according to diagnosis.

m CVI
mOVI
CVI with OVI

No CVI or OVI

Table 6 and figure 1 reveal that among the paditip, majority (70.68%) did not

have either condition.
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Table 11: Presentations in OVI children.

Total diagnosed =11 (8.27%)
Variable Number of subjects (n, %)
Developmental cataract 5 (45.45%)
Congenital Glaucoma 2 (18.18%)
Retinopathy of Prematurity 2 (18.18%)
Strabismus Esotropia 1 (9.09%)
Congenital Ptosis 1 (9.09%)

Table 7 reveals that among the children screenedority were diagnosed with
developmental cataract (45.45%). The next most comdiagnosis were congenital

Glaucoma and retinopathy of prematurity at 18.18%.

Table 12: Distribution of children diagnosed with bth CVI and OVI.

Total diagnosed =10 children (7.52%)
Variable Number of subjects (n, %)
Exotropia 7 (70%)
Strabismus
Esotropia 1 (10%)
Congenital Nystagmus 1 (10%)
Congenital cataract 1 (10%)

Table 8 reveals that most of the children diagnae€VI with coexisting OVI had
exotropia (70%). While most of these children (708&pl Phase one CVI, 30% had

Phase two CVI at diagnosis.
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Grap 2: Mean plot of TAC vision over OVI.

TAC vision

ovi

Figure 2 depicts that the OVI group also had sigaiftly poorer vision like CVI,
with a lower mean TAC vision score of 1.11 + 2.8&les/cm and median of 0
cycles/cm. (p-value < 0.001). Three (14.29%) clkitdwere not able to fixate and
follow light or objects.

Graph 3: Mean plot of TAC vision over CVI.

TAC vision

cvi

Figure 3 depicts TAC vision scores were signifibarlower in CVI subjects,

indicating poorer visual acuity (p-value < 0.00Ihe mean vision was 1.89 = 3.00
cycles/cm with a median vision of 0.54 cycles/cnveF(17.86%) children were
unable to fixate and follow light or objects whisfas statistically significant (p-value

< 0.001"%¥),
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Table 13: CVI behavioural screening questions.

Variables Total population (n, %) | CVI (n, %)
Caregiver concerned 31 (23.31%) 23 (82.14%)
Child makes eye contact 118 (88.72%) 16 (57.14%)
Child smiles at caregiver 120 (90.23%) 17 (60.71%)
Child stares at light sources 69 (51.88%) 25 (8&p9
Child tilts head while looking 22 (16.54%) 8 (7.62%

Table 9 reveals that among the total children sedemost caregivers (76.69%) did
not report any concerns about the child’s visiomilev23.31% suspected visual
impairment.On the contrary, caregivers of CVI diagnosed ckitddwere concerned
about the child’s vision more commonly (82.14%)rtha non-CVI children (7.62%,

p-value < 0.001). Behavioural issues such as ldokye contact (42.86%), smiling
(39.29%), and responses to light sources (89.29é6¢ wignificantly more prevalent
in CVI (p-value < 0.001). Head tilting (50%) andtit gazing (17.86%) were also

more frequent in CVI subjects compared to non-Cdflydation (p-value < 0.001).
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Table 14: Direct observation of three screening sits in CVI.

Variables No. of children (n, %) p-value

No response to bright light 5 (17.86%) 0.0260¢*
Absent visual reflex 3 (10.71%) 0.0350/°*
Unresolved visual complexity 11 (39.29%) < 0.001MC*

Abbreviation: MC — Chi square test with Monte Caslmulation.

Table 10 reveals that visual reflex abnormalitiesevmore common in CVI children
(10.71%) compared to non-CVI subjects (0.95%, meat 0.0350), and the most
common impairment observed during screening of E\ildren was the behaviour of

visual complexity (39.29%) which was statisticalgnificant.
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Table 15: Distribution according to CVI phase.

Total diagnosed CVI (n, %) 28 (21.05%)
CVI| Phase Number of children Moderate risk | Severe risk
(n, %) (n, %) (n, %)
CVI PHASE | 17 (12.78%) 11 (64.71%) 6 (35.29%)
CVI PHASE Il 10 (7.52%) 7 (70%) 3 (30%)
CVI PHASE I 1 (0.75%) 1 (100%) 0

After screening and thorough examination, the caildwere distributed according
CVI phases. Table 11 reveals that 12.78% were as@lone CVI. Majority of the
children in all phases belonged to moderate riskigr Phase one CVI was identified

in most of the children who were determined to tieigh risk.

Table 16: Association of CVI phases with postnatdiistory.

CVI phase
Variables Phase 1 Phase 2 Phase 3 p-value
(n, %) (n, %) (n, %)
02 Therapy 13 8 (80%) 1 (100%) | 0.999%
(76.47%) :
Neonatal Jaundice 9 (52.94%) 4 (40% 0 0.8%41
Convulsions 8 (47.06% 4 (40%) 0 0.94§9
HDOC“me”te.d 2 (11.76%)| 4 (40%) 1 (100%)|  0.08%0
ypoglycemia
Chorioamniotism 0 0 (0%) 0 (0%) Mg

Abbreviation: MC — Chi square test with Monte Caslmulation.

Table 12 reveals that none of the associations detwpostnatal history and CVI

phases were statistically significant (p-value05).
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Table 17: Comparison of TAC Vision Scores across dWhases based on risk

status.
o CVI phase
Risk Status TASI Vlj::or: p-value
(cycles/cm) Phase 1 Phase 2 Phase|3
+
Mean£SD | 84006 | 30+42 | 38 ]
Moderate : : 0.079
Median (Min,
Max) 0.32 (0, 2.4)| 2.6 (0,9.8)
+ +
Mean = SD 201 +3.87 0.32+0.32 .
Severe | \edian (Min, 032(0.08 0320 - |0.7865
Max) ' a 0.64)

Abbreviation: K — Kruskal Wallis test, MW — Mann &by U test.

Table 13 reveals that TAC vision scores showedatisscally significant differences

across CVI phases within the analyzed risk categdp-values > 0.05).
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Table 18: MRI results in CVI based on gestational ge

PRETERM (12 children) TERM (16 children)
MRI Finding Number of MRI Finding Number of
children (n, %) children (n, %)
Gliosis/ Cerebral 6 (50%) Hypoxic Ischemig 13 (81.25%)
Atrophy Encephalopathy
(HIE)
Periventricular 5 (41.67%) Periventricular 1 (6.25%)
Leukomalacia Leukomalacia
Genetic 1 (8.33%) Mass lesion 1 (6.25%)
No significant 1 (6.25%)
pathology

Table 14 summarizes the brain abnormalities odeéil diagnosed with CVI. Gliosis
was the most frequent alteration in preterm chid(®0%) but hypoxic ischemic

encephalopathy (HIE) was more prevalent in terndoénm (81.25%).
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DISCUSSION

The present study titled: Prevalence of Cerebrabigl Impairment and Ocular Visual
Impairment in children aged 6 to 18 months attegdihgh risk Baby Clinic in a
tertiary care hospital: A cross-sectional studyswearried out from April 2023 to

March 2024.

The purpose of this investigation was to evalua®oeiated risk factors and visual
acuity among children attending the High-Risk BabiRB) clinic. The findings

provide crucial insights into the prevalence, riskctors, and early indicators of
cerebral visual impairment (CVI) and ocular visitmpairment (OVI) among infants

and young children.

This study comprised of 133 children, with a mege af 10.34 + 3.76 months. In our
study, the predominance of male infants (69.92%) tae high incidence of preterm
births (72.18%) are noteworthy. The mean birth Wweigas 1885.98 + 694.96 grams.
The present study consisted of 19 (67.86%) boys%a(@R.14%) girls having CVI.
There have been no reports of sex predilection\ith i€ any pre-existing literature
hence, this gender inequality is attributed to etatinorms. Eleven months was the

median age at presentation.

The most active and crucial period for ocular depgient in a foetus is between
6 months of pregnancy till terd) Even though majority of the children screened
were preterm babies (72.18%), the diagnosis of (®7114%) and OVI (66.67%)
were seen more commonly in term babies. Birth weahmost of the diagnosed
children was more than 1.5 kg. Majority of the QdHildren (57.14%) were born via
normal vaginal delivery whereas in CVI (53.57%) &aean section was more

common. The incidence of CVI or OVI and gestaticagé did not directly correlate.
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These results imply that the incidence of CVI i¢ sabstantially different between
term and preterm infants and is not influenced isthbweight in the study. On the
other hand, CVI is becoming the most frequent cafigdildhood vision impairment.
Children born too soon have a serious risk of bhajnry, which can result in

conditions like cerebral palsy and low intelligermpetient 1Q.

A higher prevalence of consanguinity was noted ajmldren with OVI (42.86%)
than rest of the population and this difference stasistically significant (p = 0.0090)
thus, underscoring genetic factors in ocular abadities. A minority of the CVI
children also showed a history of consanguinity agnparents (32.14%). This is in
trend with the fact that consanguineous marriagege hbeen linked to a higher

predilection for ocular genetic disorde’ré!

Using the KIMS risk stratification model, majority.e., 75.94% of the children
screened were classified as moderate-risk, whil®G24 fell under the severe-risk
category. Amongst these, in contrast to 33.66% lolden in the moderate risk
category, nearly 46.87% of children in the sevéesie category subsequently received
a diagnosis of either CVI or OVI. This correlateishvthe fact that children deemed to
be at severe risk for visual impairment after bistere diagnosed with either of the

ocular condition&®

The visual processing pathways, which make up 8@%he brain, are severely
damaged by hypoxic insult from seizures. Convulsiaere most common cause of
perinatal insult in CVI phase | identified childr¢b2%), whereas jaundice was the
most common cause in phase lll, according to amskstudy conducted in 2023 at
our center among children attending Child Developin@enters (CDC) between ages
of six months and twelve years. According to thedgt children who experienced

convulsions in first few months after birth acqdire severe type of CVI (phase 1),
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which was unrelated to age or prematurity. The sigvef CVI was not found to be

influenced by a history of oxygen therapy or jacedi®

A two-year study conducted in Raipur in 2022 ass#g€)5 patients between the ages
of 3 months and 16 years. After determining thebphde causes of CVI, the
researchers found that 142 (35.1%) of the patiemasl hypoxic ischemic
encephalopathy, 127 (31.3%) had seizures linkebrain damage, 44 (10.9%) had
neonatal hypoglycaemia, 39 (9.6%) had structurataiegical malformations, and 13

(3.2%) had infectioff™!

On evaluating the perinatal history in our screepegulation, it was found that a
significant proportion of the children had receiv@d/gen therapy (90.98%) and had
neonatal jaundice (66.92%), suggesting perinatainptications as significant
contributors to developmental challenges. Notahl$.54% of these children
experienced neonatal convulsions, which was siamtly associated with
neurological disorders, including CVI (38.89%) aDul with coexisting OVI (50%)
(p-value= 0.029%%). Hypoxic-ischemic brain injury, often resultingofn such
neonatal complications, is a common cause of €¥[The other factor analysed was
documented hypoglycaemia (CVI= 22.22%, CVI with @\B0%, p = 0.539%) but
despite showing a similar trend, it was not fouwdbe statistically significant.
Similarly, history of jaundice was prevalent amdngl$ groups but was not found to
have a significant correlation in our study. A pbksexplanation for this could be a

smaller number of children in this group in comgpan to convulsions on evaluation.

In our study, CVI was diagnosed in 18 children $B3%6), OVI in 11 (8.27%), CVI
with co-existing OVI in 10 children (7.52%). The jmaty (70.68%) did not have
either condition. Majority of the children screen@¥.44%) had normal milestones.

Among our patients, global developmental delay wWaisly prevalent. It was
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considerably higher in CVI diagnosed (66.67%) adl vas CVI children with
coexisting OVI (100%) (p < 0.001). None of the Oddhort children were found to
have delayed developmental milestones. This inglicat strong association between

CVI and neurodevelopmental impairments which ige@md with pre-existing studies.

A study done in UK over a period of 2 years evahga658 children found a high
incidence of ocular abnormalities with majority (3%) being diagnosed with
strabismus, 2.9% suffered from sequelae of retitihypaf prematurity and other
significant refractive errors (12.7%). It is obsedlvthat reports of strabismus are

usually more in children born prematurely, regassllef the presence of ROP!

A retrospective study done in Karnataka (2019) eoitgl paediatric cataract was
diagnosed in 71.26% of the cases. Among these %2@€re hereditary, 9.67% were

associated with syndrom&8.

In 2023, Kavitha V et al. conducted a cross-sedligtudy in Shimoga that evaluated
94 children aged one to eighteen. The study fouvad 88.29% of children with

developmental delays had ocular abnormalities, with most prevalent being
refractive error (74.47%). Low birthweight and canguineous marriage were
frequently documented risk factors while epilepgs the most prevalent systemic

relationshipg®!

Over the course of five years in 2018, a study ootell in Vijayawada by Pehere NK
et al. assessed 428 severely visually impairedliehil who were younger than three
years old. Ocular visual impairment (OVI) alone V8886, congenital cataract 13.1%,
retinopathy of prematurity | 2.6%, optic atrophy%, congenital nystagmus 4.4%,
congenital globe anomalies 5.2%, and high refracéwors 2.8%. Cerebral visual

impairment (CVI) was 33% of the totf!
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While evaluating for Ocular visual impairment iretpresent study, 11 (8.27%) of the
total participants were found to have OVI with nmekisting CVI. Developmental
cataract (45.45%) was the most common ocular abalgyndiagnosed. Congenital
glaucoma affected 2 children (18.18%), and retitiopaf prematurity affected the
same number of patients. One child (9.09%) wasndisgd with esotropia, and

another with congenital ptosis. This correlatehwither studies done in the past.

CVI can be secondary to a great number of neurcébgiisorder and can often
coexist with ocular visual 10d€! Among the 28 children diagnosed with CVI, ten
(7.52%) children had coexisting ocular visual inmpant as well. Strabismus was
noted in eight of these cases with one having eg@trand seven having exotropia.
Other anterior segment abnormality included onddckith pendular, moderate
amplitude nystagmus. It was also noted that onethef children had bilateral
congenital cataract with microphthalmos secondagy GMV infection and
microcornea. On evaluation of the posterior segmiive (17.86%) children were
found to have abnormalities with four having tengalisc pallor. These findings are

consistent with pre-existing studies.

The diagnosis of CVI is begins with direct obseisfatand history of CVI specific
behaviours from the caregivers and other family tmersm who have frequent contact
with the child®® The specific screening questions and three sargesigns are

adapted from the guidelines proposed by Dutfdh.

In the study, evaluation for CVI was done with a&efpoint questionnaire and
according to the responses it was noted that 82.a4%aregivers of CVI-affected
children expressed concerns about their child’soriscompared to 7.62% of non-
CVI caregivers (p < 0.001), emphasizing the rolecafegiver perception in early

identification. Behavioural screening responsesh® other questions showed that

Page 49



Discussion

CVI children had significantly reduced eye contég.14%, p < 0.001) and smiling
at caregivers (60.71%, p < 0.001). Direct obseovatf response to screening tests
revealed that 17.86% of CVI children had an alteesponse to light sources, a key
indicator of visual impairment. Moreover, 3 (10.71%hildren had no reaction to
visual reflex test and 11 (39.29%) had no visuahglexity. This highlights how
crucial it is to keep an eye out for warning sigmsl symptoms and follow the three

observation signs for screening of neonates armchisffor timely intervention.

Among the 28 children diagnosed with CVI in the et study, A majority (17,
61%) of the children fell under Phase |. Delay osphital presentation and diagnosis
may be the cause of the higher percentage of ehildn phase I. Majority of the
children in all phases belonged to moderate riskigr Phase one CVI was identified
in most of the children who were determined to behigh risk according to the
standardized KIMS stratification model followedtire neonatal intensive care unit of
our institute. This was consistent with the faettthrematurity and high-risk perinatal
events predispose the child to develop visual impant later in life. None of the
associations between postnatal history and diffgpbases of CVI were statistically

significant (p-values >0.05).

“A study carried out by Sumalini et al. in, Telanga(2023), analysed 73 children in
the 7-month to 7-year age range and revealed tlaéing visual acuity varied with

age and was significantly different across thedhpieases of CVI. They also observed
that the functional vision score significantly degsed by 2.8 points for every 1.0

logMAR increase (i.e., worsening) in grating actiit{’

On assessing that TAC vision scores in the presamy, we found that it was
significantly lower in CVI subjects, indicating p@o visual acuity (p-value < 0.001).

The median vision observed was 0.54 cycles/cm. bare five (17.86%) children
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were unable to fixate and follow light or objecthigh was statistically significant (p-
value < 0.00Y°*). Whereas, across various phases of CVI, it wated that there
were no statistically significant differences asrake phases (p-values > 0.05).
Children with OVI also exhibited a lower mean TAGion score (1.11 = 2.84
cycles/cm) and median of O cycles/cm (p-value QD)0 Three (14.29%) children
were not able to fixate and follow light or objecthis reinforces the impact of ocular

abnormalities on visual function.

On evaluating the pre-existing literature, It wé®wn that the observed deficit in
visual cortex activation in CVI is probably causbky early developmental brain
injury.’Y) Because periventricular white matter damage, someset referred to as
periventricular leukomalacia, or PVL, is commonlgsaciated with neurological
impairment, prematurity is a high risk factor faveloping CVI'? On the contrary,

the main cause of CVI in term infants is perindtgpoxia ischemia, which causes
hypoxic ischemic encephalopathy (HIE) in these &sibil The brainstem, thalamic,
hippocampal, and deep gray matter regions are thet frequently injured structures

in HIE.[™

All the children diagnosed with CVI in our study reefollowed up with an MRI to
ascertain the cause of the disease. Among the hlaiarmalities noted, gliosis was
the most frequent alteration in preterm childre@%% followed by 41.67% of the
children having Periventricular Leukomalacia. Or tbontrary, hypoxic ischemic
encephalopathy (HIE) was more prevalent in ternidoém (81.25%). This highlights
the role of perinatal events leading to birth asjdnyas an important risk factor
predisposing to CVI. One child (8.33%) in the pretegroup was believed to have a
genetic predisposition to CVI and one child (8.33%0}he term birth cohort did not

show any significant brain pathology on imaginge3é results are in agreement with
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past research. Since all these children had aiy®sitstory of oxygen therapy and
MRI findings suggestive of birth asphyxia, it warts a detailed history of type on

ventilation in postnatal period in the study.

STRENGTHS OF OUR STUDY:

In this study, early age of presentation in childgiagnosed with Cerebral Visual
Impairment reinforced the fact that HRB babies soeened in an ideal window of
time. Moreover, patients from both urban and rbetkgrounds were included in the
study. The control group of children not diagnoseth either CVI or OVI provided

an appropriate comparison among various groups.

LIMITATIONS AND RECOMMENDATIONS:

While this study provides valuable insights, itimited by its cross-sectional design,
which precludes longitudinal assessments of vieutdomes. A long-term follow-up
study ensuing rehabilitation for functional visisnrequired to accumulate better data
to analyze and predict the overall prognosis ofdilagnosed children. Ocular findings
such as accommodation, visual field, and contrastsifvity data were not
documented in our samples due to age group limrtatwhich are equally significant
and grossly affected in CVI. They also help guide plan for rehabilitation of the
affected children. Further studies can be plannkeiewncluding these parameters to
get a better evaluation of the effect of CVI in tth@gnosed children. This study
underscores the significant burden of CVI and QVhigh-risk infants, highlighting
the need for early screening, timely interventiamg caregiver education. Addressing
the risk factors identified in this study can andniitigating visual impairments and

improving developmental outcomes in this vulnergdgpulation.
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CONCLUSION

The study highlights the importance of early schegfior both CVI and OVI in high-
risk infants as CVI and OVI were prevalent in ngeé80% of high-risk infants, with

CVI being slightly more common than OVI.

The significant correlation of neonatal convulsionisth asphyxia and developmental
delays with CVI suggests that targeted intervemtidor at-risk neonates are
necessary. History of postnatal hypoglycemia showiedilar trends but was not

found to be statistically significant.

Furthermore, the higher prevalence of OVI in chaldiwith positive consanguinity
suggests the need for genetic counselling and aphit evaluations in families with

a history of ocular conditions.

Both CVI and OVI resulted in significantly impairedsion, reinforcing the need for

early diagnosis and intervention.
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SUMMARY

.The present study, conducted from April 2023 tordla2024, was aimed at
investigating the prevalence, risk factors, andyeardicators of Cerebral Visual
Impairment (CVI) and Ocular Visual Impairment (O\dnong infants aged 6 to 18
months attending the High-Risk Baby (HRB) clinicartertiary care hospital in South
India. This cross-sectional study included 133drieih and focused on the impact of
perinatal events on visual impairment. The key ifigd of the study can be

summarized under the following headings:
Risk Stratification after birth

Using the KIMS risk stratification model, majorigf the children screened were
classified as moderate-risk. On the contrary, aisggnt proportion of children in the
severe risk category subsequently received a de&graj either CVI or OVI. This

reinforced the fact that children deemed to beeakre risk after birth go on to

develop either of the ocular abnormalities latelifen
Prevalence of CVI and OVI

After thorough evaluation, CVI was diagnosed in5B836, OVI in 8.27%, and CVI

with coexisting OVI in 7.52% children. In conclusiocCVI and OVI were prevalent in
nearly 30% of high-risk infants with CVI being matemmon than OVI. Strabismus
was the most often observed ocular abnormality\ith €&ses with exotropia being the
most common. On the contrary, developmental catavas the most frequent ocular
abnormality in the OVI cohort, followed by congeriglaucoma and retinopathy of

prematurity.
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Association of visual impairment with perinatal risk factors

A significant proportion of the children had recsivoxygen therapy and had neonatal
jaundice suggesting perinatal complications as ifstgmt contributors to
developmental challenges. Neonatal oxygen thefapydice, and convulsions were
significantly correlated with CVI and CVI-OVI comied cases. Hypoglycemia also
did not show a statistically significant associatiwith CVI despite showing similar
trends as the positively correlated factors. Thiastors however, did not show a
significant association with CVI phases. In conns CVI was strongly linked to
birth asphyxia and convulsions while OVI was mommmonly associated with
genetic factors. A higher prevalence of consantpiwas noted among children with
OVI which was statistically significant thus, ungeoring the role of genetic factors

in ocular abnormalities

Global developmental delay and Visual impairment

Global developmental delay was strongly associatgith CVI and CVI with
coexisting OVI. On the contrary, none of the OVlildien were found to have
delayed developmental milestones. This indicatestfr@g association between CVI

and neurodevelopmental impairments which was imdtreith pre-existing studies

Screening and Diagnosis of CVI

Caregivers of CVl-affected children frequently red visual concerns, reduced eye
contact and lack of smiling. Direct screening tesstswed altered responses to light,
lack of visual reflex response and difficulty pewvieg visual complexity. This

emphasizing the role of caregiver perception ityadentification as well as the need

to keep an eye out for warning signs and symptoms.
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Visual acuity in CVI and OVI

After assessing the TAC vision scores in the presandy, we found that it was
significantly lower in both CVI and OVI subjectsidicating poorer visual acuity. A
statistically significant proportion of children gither groups were unable to fixate
and follow light or objects. This reinforces thepatt of ocular abnormalities on

visual function.

Imaging in CVI

MRI results of CVI children revealed gliosis andipentricular leukomalacia as the
most common finding in preterm children whereasdxygischemic encephalopathy
was more frequent in term infants. This highligtis role of perinatal events leading

to birth asphyxia as an important risk factor pspdsing to CVI.

To summarize, early screening for CVI and OVI imgharisk infants is crucial.
Neonatal convulsions and perinatal hypoxia areikdicators for early intervention.
Genetic counselling is recommended for familieshwabnsanguineous marriages to
reduce OVI risk. Early diagnosis and interventioa assential for improving visual
and developmental outcomes in these children. Eurtksearch with long-term

follow-up is needed to assess visual outcomes etmabilitation strategies.
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Annexures

ANNEXURE — | - INFORMED CONSENT FORM

TITLE OF THE STUDY: PREVALENCE OF CEREBRAL VISUALMPAIRMENT
AND OCULAR VISUAL IMPAIRMENT IN CHILDREN AGED 6 TO 18
MONTHS ATTENDING HIGH RISK BABY CLINIC IN A TERTIARY CARE

HOSPITAL: A CROSS-SECTIONAL STUDY

Introduction: Your child/ward is being invited to participate ihis study to
determine the prevalence of cerebral and ocularavisnpairment amongst children

attending high risk baby clinic at KLEs Dr. PrabaakKore Hospital.

Explanation of procedure: If, you agree to be part of the research study,wititbe
asked the relevant history and your child/ward Wwél subjected to relevant clinical

examination and investigations.

Withdrawal from participation in the study: Participation in this study in
voluntary. You will be free to decide whether tatmapate in this study or continue
participation once enrolled. In case you decideitbdraw your participation, you are

free to do so. However, please convey the dectsidhe principal investigator.

Possible benefits from participating in the study: Your child/ward will not be
eligible for any kind of monetary benefits or fregrvices by virtue of participation in

the study. The data gathered will help populatibla@e.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t

prevent any person to identify you. Your identitylmever be revealed. The data
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collected from you will be kept confidential andlyprocessed or aggregated data

will be used for publication.

Financial incentives: You will not be paid / offered any gifts /incents/gfor

participation of your child/ward in this study.
Cost of investigationsdone during the course of study will be paid by Barticipant.

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisteedscientific purpose and or
presented to scientific groups. However, your idenwill never be revealed. The
results of the study would be forwarded to the KA{EBelgaum as part of

requirement towards the completion of MS degredgeve and publishing.
Questions:In case of any questions with regard to this stydy, are free to contact:

If you have any question or complaints with regerdyour right as study participant
you may contact Dr Harsha Hegde, Chairperson, &tliemmittee of INMC, 0831-

2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waiving ar your legal

rights.
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CONSENT STATEMENT

| am making a voluntary decision to participatethe study“PREVALENCE OF
CEREBRAL  VISUAL IMPAIRMENT AND  OCULAR  VISUAL
IMPAIRMENT IN CHILDREN AGED 6 TO 18 MONTHS ATTENDIN G HIGH
RISK BABY CLINIC IN A TERTIARY CARE HOSPITAL: A CRO SS-
SECTIONAL STUDY” . My signature below indicates that | have decided
participate and | have read the information prodidebove or the information
provided above has been read to me in the &geythat | understand best. | was
given the opportunity to ask questions and thay thave been answered to my

satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE - Il - PROFORMA

PARENT DETAILS: Date:
Name Age:
Address: Mobile no:

Education status:

Occupation: Father: Mother:

CHILD DETAILS:

Name:

Age: T

Gender: Male| | Femal |
Gestation Period: weeks PRETERM/ TERM
Birth weight - grams
Risk Status:
Mode of delivery:
[0 Moderate
1 Normal vaginal delivery (0) ] Severe

11 Assisted vaginal delivery (1)
(1 Caesarean section (2)
o Elective

o Emergency
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History of:  Oxygen Therapy No (0)/ Yes (1)

Neonatal Jaundice  No (0)/ Yes (1)

Convulsions No (0)/ Yes (1)

Documented Hypoglycaemia No (0)/ Yes (1)

Chorioamniotism No (0)/ Yes (1)

Milestones:

Normal (0) Delayed(1)

Family History: Pedigree
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SCREENING QUESTIONS:

Yes | No
1. Does the caregiver have any concerns about #ye child
sees?
2. Does the child look at the caregiver's face amake eye
contact?
3. Does the child smile and respond to your smilwards
them?
4. Does the child stare at light sources?
5. Does the child tilt their head to look at sonmegR?
BEHAVIORAL SCREENING:
Yes| No
1. Light gazing: The child closing eyes to intehight
2. Visual reflex differences: The child blinking douching the
nose bridge
3. Visual complexity: The child making eye contact
OCULAR EXAMINATION:
Extra ocular movements | Normal (0) Restricted (1)
Visual axes Parallel (0) Unparallel (1)
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Binocular vision: Orthotropia (0)  Esotropia (1) Exotropia (2

Absent (0)| Present (1

—

Nystagmus:

Visual acuity oD (0N

Fixes/ Follows light

Vision with Teller's

acuity card

Anterior Segment: Normal (0) Abnormal (1)
Posterior Segment: Normal (0) Abnormal (1)

CVI CHARACTERISTICS EVALUATION:

Not Resolving Resolved
Resolved
1. Colour 0 0.25 0.50 0.75 1
2. Movements 0 0.25 0.50 0.7% 1
3. Latency 0 0.25 0.50 0.75 1
4. Visual fields 0 0.25 0.50 0.75 1
5. Complexity 0 0.25 0.50 0.75 1
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6. Light gazing 0 0.25 0.50 0.75 1

7. Distance viewing 0 0.25 0.50 0.75 1

8. Visual reflexive 0 0.25 0.50 0.75 1
responses

9. Visual novelty 0 0.25 0.50 0.75 1

10. Visual motor 0 0.25 0.50 0.75 1

CVI PHASE:

Phase | Phase Il Phase ll|

MRI:

NAME OF INVESTIGATOR:

SIGNATURE:;

NAME OF GUIDE:

SIGNATURE:;
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ANNEXURE Il : PHOTOGRAPHS

Photo 2: Mylars

Photo 1: Various coloured illuminated plastic balé
for testing color preference

\\

W
)

-

\

W

\

WA

A\

Photo 3: Teller’'s Acuity Charts

Photo 4: Colour preference and visual acuity examiation
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ANNEXURE IV: KEY TO MASTER CHART

Prematurity:

Preterm (1) Term (0)

Mode of Delivery:

Normal vaginal delivery (0), Assisted vaginal deliy (1), Caesarean section (2)

Risk status:

Moderate (0) Severe (1)

Consanqguinity:

Absent (0) Present (1)

Questions:

Yes (1) No (0)

Fixates and follows:

Yes (0) No (1)

CVI phase

No CVI (0) Phase one (1) Phase two (2) PhHase (3)
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ANNEXURE V:

MASTER CHART
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