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Prevalence of Ocular Abnormalities in Term Infants

Term Infantlarda Okiiler Anormalliklerin Prevalansi
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ABSTRACT

Objective: To exhibit the results of routine ophthalmologic screening in infants between 0-1 years of age
referred to the ophthalmology clinic from the departments of pediatrics and family medicine.

Method: Referred to the ophthalmology clinic between August 2014 and November 2019, 11196 eyes of
5598terminfants were retrospectively investigatedin the study, and all participants were ophthalmologically
examined at 1%, 6", and 12" months of age. Infants’ pupils were dilated with 0.5% tropicamide and 2.5%
phenylephrine. On examination, eye and face symmetries were evaluated with inspection, fixation, and
ocular tracking. Pupil responses and motility were evaluated with the light source. While the red reflex test
was evaluated using a direct ophthalmoscope, fundus was assessed through an indirect
ophthalmoscope.

Results: Congenital cataract (6), congenital glaucoma (3), strabismus (81), epiphora (426), non-specific
retinal hemorrhages (42) and retinal pigmentation changes (10), coloboma (4) (one eyelid, four iris, one
optical disc and three chorioretinal), optic disc abnormalities (3), congenital ptosis (13) (unilateral in 12
patients and bilateral in one patient), corneal dysgenesis (2) and microphthalmia (3) were determined in
11196 eyes of 5598 infants (2709 females, 2889 males).

Conclusion: Perinatal ophthalmologic screening program is likely to diagnose several diseases earlier, such
as congenital cataracts, congenital glaucoma, strabismus, corneal opacities, causing vision losses in
infants. Treatment options are available, and some diseases can be treated due to early intervention. Early
treatment can also eliminate the problems precluding the development of complex visual ability
continuing in perinatal period. Consequently, final visual acuity may be increased.
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Amag: Pediatri ve Aile Hekimligi kliniklerinden rutin g6z taramasi agisindan yénlendirilen 0-1 yas arasi
infantlardan elde edilen verileri dederlendirmek.

Yéntem: Agustos 2014-Kasim 2019 tarihleri arasinda G6z klinigine y6nlendirilen 5598 term infantin 11196
gozii retrospektif olarak ¢alismaya dahil edildi. Tim infantlarin 1. ay, 6. ay ve 12.ayda detayl oftalmolojik
muayeneleri yapildi. Bebeklerin pupilleri %0,5 tropikamid ve %2,5 fenilefrin ile dilate edildi. Muayenede
inspeksiyon ile g6z ve yiiz simetrisi, 1sik kaynadi ile fiksasyon ve takip, pupil cevabi ve motilite, direkt oftal-
moskop ile kirmizi refle testi, indirekt oftalmoskop ile fundus degerlendirildi.

Bulgular: 5598 infantin (2709 kiz, 2889 erkek) 11196 géziinde, 6 konjenital katarakt, 3 konjenital glokom,
81 sasilik, 426 epifora, 42 nonspesifik retinal hemoraji, 10 nonspesifik retinal pigmentasyon degisikligi, 4
kolobom (1 g6z kapadi, 4 iris, 1 optik disk, 3 koryoretinal), 3 optik disk anomalisi, 13 konjenital pitoz (12
hasta tek tarafli, 1 hasta iki tarafli), 2 korneal disgenezi, 3 mikroftalmi tespit edildi.

Sonug: Perinatal dénemde yapilacak oftalmik tarama programi ile bebeklerde gérme azligina neden ola-
bilecek konjenital katarakt, konjenital glokom, sasilik, kornea opasiteleri gibi hastaliklara erken tani konu-
labilmekte, tedavisi mevcut olanlara miidahele edilebilmekte ve perinatal dénemde gelisimi devam
etmekte olan kompleks gérme islevinin kazaniimasini engelleyebilecek durumlar ortadan kaldirilarak nihai
gérme keskinligi oranlarinda artis saglanabilmektedir.

Anahtar kelimeler: Konjenital katarakt, konjenital glokom, gérme kaybi, ambliyopi
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INTRODUCTION

Ocular problems, such as poor vision in infants,
should be determined passively because babies
cannot express their discomfort ®. Therefore, the
American Academy of Pediatrics (AAP) recommends
managing the red reflex test for newborns shortly
after birth +?. However, there are no convincing data
on the sensitivity and false negativity rates of the red
reflex test ®. Such pathologies as congenital cataracts,
corneal opacities, and retinoblastoma, which can be
detected with the red reflex test, are of great
importance due to potential threats to vision and
even life ®. Based on the literature, this age segment
has not yet to be studied adequately, and the true
prevalence of temporary or permanent ocular
abnormalities remains unknown ©,

Since 2016, ophthalmologic screening has been
launched in 81 provinces of Turkey by family
physicians. The present study aims to assess the
prevalence of ocular abnormalities in term infants
aged between 0-1 year by evaluating the results of
ophthalmologic screening guided by the departments
of pediatrics and family medicine. The study also
intends to determine the features that may show
demographic changes and compare our study results
with those reported in previous studies.

MATERIAL and METHOD

In our study, 11196 eyes of 5598 infants were
screened between August 2014 and November 2019
in our hospital referred to the ophthalmology clinic
from the pediatric and family medicine clinics, and
the data were evaluated retrospectively. Approval
was obtained from the ethics committee of the
institution beforethestudy. Detailed ophthalmological
examinations were performed at 1%, 6%, and 12%
months of age by the researchers (Daldal H,
Turkyllmaz M, and Salis O). Infants’ pupils were
dilated with 0.5% tropicamide and 2.5%
phenylephrine. In performing examinations, the
eyes, eyelids, and areas around the eyelids were first
inspected, and eye and face symmetries were
evaluated. Then, pupil responsesand ocular motilities
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were checked with a light source. The red reflex test
was performed using a direct ophthalmoscope, and
the motility was also evaluated. On the other hand,
fundus examination was performed with an indirect
ophthalmoscope with the help of a 20 D lens.
Abnormal ocular findings were recorded, and all
infants were followed up. The Statistical Package for
Social Sciences for Windows 22.0 program (SPSS Inc.,
Chicago, IL, USA) was used to perform the statistical
analyses by using descriptive statistics
(percentages).

RESULTS

We included 5598 infants (2709 females, 2889
males) in our study. Abnormal ocular findings were
detected in 593 (10.59%) cases of infants involved in
the study. Among the abnormal ocular findings, six
congenital cataracts, three congenital glaucomas, 81
strabismus, 426 epiphoras, 42 non-specific retinal
hemorrhages, 10 non-specific retinal pigmentation
changes, four colobomas (as one eyelid, four iris,
one optical disc, and three chorioretinal), three optic
disc abnormalities, 13 congenital ptoses (unilateral
in 12 patients and bilateral in one patient), two
corneal dysgeneses and three microphthalmia were
diagnosed (Table 1). Of 81 infants having strabismus,
twoand 79 were exotropiaand esotropia, respectively.
Those with exotropia had also cerebral palsy. Two of

Table 1. Distributions of the pathologies determined among
patients

Pathologies Patients Percentage Percentage of
(n) of all determined
infants (%) pathologies
(%)
Epiphora 426 7.61 71.83
Strabismus 81 1.44 13.66
Retinal hemorrhages 42 0.75 7.08
Congenital ptosis 13 0.23 2.19
Retinal  pigmentation 10 0.18 1.69
changes
Congenital cataracts 6 0.11 1.01
Coloboma 4 0.07 0.67
Congenital glaucomas 3 0.05 0.51
Optic disc abnormalities 3 0.05 0.51
Micro-ophthalmia 3 0.05 0.51
Corneal dysgenesis 2 0.04 0.34
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those with esotropia had cataracts, and the other
two had glaucoma, and the remaining 75 patients
were with hypermetropia above three diopters. Of
593 ocular abnormalities, 115 (19.39%) were
assessed as important findings threatening the visual
acuity.

DISCUSSION

Ophthalmologic screening, as well as the tests
used to diagnose such diseases as phenylketonuria,
hypothyroidism, and developmental hip dysplasia, is
performed through the red reflex test as a newborn
screening in our country. The red reflex test is an
indispensable part of the neonatal examination and
is used to determine many important pathologies,
including cataract, corneal opacity, retinoblastoma,
and retinal detachment that may be located in the
visual axis ¥. In the study, the red reflex test
performed in the eye without pathology is seen in
Figure 1. Whether to be decreased, white, or
asymmetrical, the presence of dark spots in the red
reflex creates an indication for the referral of the
baby to an ophthalmologist ©.

Figure 1. Red reflex test.

Ocular abnormalities can be classified into three
groups. In the first group, there are non-clinical
findings, such as subconjunctival hemorrhages,
retinal pigmentation, and non-specific retinal
hemorrhages. The second group, including findings
such as the immature retina, has less clinical
significance and requires the follow-up of the
patients. The third and the last group consists of
clinically important diseases, such as premature
retinopathy, congenital cataract, congenital

glaucoma, and ptosis requiring advanced treatment
&)

Retinal hemorrhages are one of the common
conditions at birth and seen more commonly in
vacuume-assisted births, followed by spontaneous
vaginal deliveries, unlike those encountered rarely in
cesarean deliveries ®”), Most birth-related retinal
hemorrhages are intraretinal and typically resorbed
within seven to 10 days, but can last up to 30 days
(6-8)_

In two previous studies, the most common
occurring abnormality was reported as retinal
hemorrhages with a prevalence of 21.52 and 20.3%,
respectively . In our study, the frequency of retinal
hemorrhages was determined in 42 patients (0.75%).
The low prevalence in our study was probably since
our first examination at the first month of age was
performed at a later period, compared to previous
studies. Additionally,non-specificretinal pigmentation
was observed in 10 patients (0.18%).

In a cohort study of 4792 infants by MacEwen et
al., it was found out that the prevalence of epiphora
was about 20% in the first year of life, and nearly
95% of the study population showed symptoms at
the age of one month 9, In our study, epiphora was
detected in 426 (7.61%) infants. Three of 426 cases
were due to congenital glaucoma, while the rest
were due to nasolacrimal duct obstruction.

Congenital cataracts are one of the common and
treatable ocular pathologies leading to childhood
blindness Y, The incidence of congenital cataracts is
1.2-6 per 10.000 cases *?. The studies in the USA
reveal that 10-38% of childhood blindness is due to
congenital cataracts “3. In our study, congenital
cataracts were observed in six patients (0.11%), and
one patient with congenital cataracts had
galactosemia. There was no drug use and radiation
history in the mothers of infants with congenital
cataracts. Additionally, the parents of another patient
had also a history of consanguineous marriage. The
cases with congenital cataracts are presented in
Figures 2, 3, and 4.

Among the most important reasons bringing
families to the healthcare centers are leukocoria,
strabismus, suspicion of visual decreasement, and
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Figure 2. Congenital cataract.

Figure 3. Congenital cataract with retroillumination.

Figure 4. Congenital cataract and aniridia.

nystagmus. Visual acuity is expressed by parents as
“not pursuing the objects” in the early childhood
period. The cases with congenital cataracts are
mostly admitted to hospitals at a late stage, and the
length of time between the deterioration of the
image in the retina and the elimination of the cause
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may lead to the irreversible deprivation of amblyopia
14 Here, the point at which healthcare professionals
should be meticulous is that pediatric cataracts may
not always be seen with leukocoria. Besides
ophthalmologists, therefore, family physicians and
pediatricians should also examine children with the
red reflex test so that cataracts can be detected
more easily and treated at an early period.
Developmental glaucomas are associated with
developmental ocular abnormalities at birth as a
result of insufficient development of the anterior
segment structures of the eyes and seen in
approximately 1 out of 10000 live births . Primary
congenital glaucomas are rare cases and usually
affect less than 0.05% of ophthalmology patients;
however, the rate of blindness is high in such
patients, ranging between 2-15% . Glaucoma is
the second most common cause of blindness across
the world and can be prevented when diagnosed
and treated at an early period 7). While the risk of
congenital glaucomas does not exceed 3% in the
second child of the couples if one child has glaucoma,
the risk rises to 25% in the third child if there are two
children with glaucoma 8. For this reason, all family
members should be questioned meticulously in
terms of congenital glaucomas. When congenital
glaucoma is detected in a member of the family,
other children should also be examined. The
probability of developing bilateral congenital
glaucoma is 75%, and congenital glaucomas are
encountered more often among the male population
) In our study, congenital glaucomas were
determined in three (0.05%) male cases, one was
unilateral while the two were bilateral. Epiphora,
photophobia, and blepharospasm are frequently
seen as the first ophthalmologic symptoms in infants,
and such symptoms are caused by irritation due to
corneal epithelial edema due to the increased
intraocular pressure. The blurred appearance of the
cornea may be intermittent at the early stages and
may result from tears in Descemet’s membrane. The
rupture of Descemet’s membrane (Haab's striae) is
seen in Figure 5. The abnormal growth of the globe
(buphthalmos)occursduetotheincreasedintraocular
pressure, and such a growth develops primarily at
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the corneoscleral junction. Accordingly, while the
anterior chamber is deep, the anterior chamber is
narrow in healthy babies ®. In our study, all
congenital glaucoma patients had epiphora and
photophobia.

Family physicians or pediatricians should suspect
congenital glaucomas, especially whenever
buphthalmos, epiphora, photophobia, and corneal
haze are encountered in screening the baby. Early
diagnosis and treatment are of crucial importance as
congenital glaucoma can lead to life-long blindness.

Congenital ptosis is the congenital myogenic
dystrophy of the levator muscle ®°). In the general
population, the incidence of amblyopia due to
congenital ptosis is reported between 3-5% (2021,
Refractive errors, strabismus, and amblyopia are
more common in those with congenital ptosis than
those in the general population %2223 Therefore, it
is important to perform examinations for strabismus
and refraction to prevent the development of
amblyopia in those with ptosis. In our study,
congenital ptosis was detected in 13 patients (0.23%).

Figure 5. Congenital glaucoma, Haab striae.

SN

Figure 6. Congenital ptosis.

One of the patients had bilateral ptosis, while
unilateral ptosis was found among the rest.
Blepharophimosis syndrome was present in the
bilateral case. Blepharophimosis syndrome is
characterized by the narrowed horizontal palpebral
opening, ptosis, epicanthus inversus, and telecanthus
24 The case of congenital ptosis is seen in Figure 6.

While strabismus is seen between 2-4 % of the
general population ©%, esotropia is seen between
1-3% of the children, and infantile esotropia
constitutes 28-54% of all childhood esotropias 9.
Based on a recent study, esotropia was reported to
affect an average of 0.25% of the society ?”. The
critical period for the development of stereopsis is
between the 4th and 6th months of age *®). Therefore,
when the exposure of the infant to stereoscopic
visual stimuli stops in the first 12" and 24" months
of life, the development of stereopsis will be defective
29 In a strabismic patient, irreversible sensory
abnormalities may develop due to delayed
examination. Amblyopia treatment with refractive
error should be carried out at the earliest period ¢,
It was suggested that if the strabismus was corrected
before the 6th month of age, the sensory and motor
outcomes would become superior to those operated
within 18 months %),

In our study, strabismus was detected in 81
infants. Of 81 infants having strabismus, two and 79
were exotropia and esotropia, respectively. Those
with exotropia had also cerebral palsy. Two of those
with esotropia had cataracts, and the other two had
glaucoma, and the remaining 75 patients were with
hypermetropia above three diopters.

Ocular coloboma is a rare malformation
developing due to the closing defect of the embryonic
optic cleft ©233, Ocular colobomas may involve the
iris, ciliary body, choroid, retina, and optic nerves ¢4,
In population-based studies, the prevalence of
coloboma is stated to vary from 3.7 to 8 per 100.000
births 537 In our study, four (0.07%) patients had
colobomas (one eyelid, four iris, one optical disc, and
three chorioretinal). In our study, optic disc coloboma,
optic disc hypoplasia, and morning glory syndrome
were also observed in three patients (0.05%) as optic
disc abnormalities. There was no history of infection,
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diabetes mellitus, or drug use in the mothers of
these patients. In the light of literature, the frequency
of optic nerve hypoplasias was reported between
7-10/100,000 #3839, In our study, however, two
patients had corneal dysgenesis (0.04%); one had
posterior embryotoxone, and the other had corneal
opacity with iridocorneal adhesions.

The prevalence of some diseases appears to be
lower than that in similar studies screening ocular
conditions in infants. Such a situation can be
explained by two reasons: The first is that because
there are three hospitals in our region, the other
infants could be diagnosed in other hospitals, and
the second is that some babies are referred to
ophthalmologists after 12 months of age, or at a
later period.

In conclusion, such diseases as congenital
cataracts, congenital glaucoma, strabismus, corneal
opacities, retinal pathologies, and optic disc
pathologies that may cause poor vision in infants
should be diagnosed at an early period. Due to an
easy test in detecting problematic eye disorders at
the early stages of infants’ lives, the red reflex test is
of vital importance. We consider that with the early
treatment, various situations that may prevent the
acquisition of complex vision function in the perinatal
period can be eliminated, and so an increase in final
visual acuity can be obtained.
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