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Summary

The World Health Organization’s VISION 2020 initiative has recognised paediatric glaucoma as the third leading cause
of significant visual impairment and blindness in children in low- and middle-income countries, accounting for 5 % of global
childhood blindness. Childhood glaucoma is a critical condition in paediatric ophthalmology, causing damage to the optic nerve
and ganglion cells.

The objective of the study was to assess the feasibility of ultrasonography screening in pregnant women for the early
identification of probable congenital glaucoma in the fetus.

Material and methods of the study. To achieve this, we conducted a comprehensive ultrasound examination of 500 pregnant
women at the Republican Centre for Mother and Child Screening in 2022-2024. The article was prepared on the basis of the
results of the planned dissertation research (Registration code B2023.3.DSc/Tib902; due dates: 2022-2025).

Results: Ultrasound scans of pregnant women provide important information for ophthalmologists. Ultrasound screening
of pregnant women, monitoring the orbits and eyeballs of the fetuses, was performed from 20 to 40 weeks of gestation. Of the
total, data were analysed for 2 (0.4 %) cases of fetal eye pathology in which echographic indicators of glaucoma, known as
buphthalmos, were identified. After birth, the suspected diagnosis of congenital glaucoma was confirmed in the children, requiring
emergency hospitalisation and surgical intervention. This is particularly important in children with congenital glaucoma to
prevent blindness and visual impairment in the future.

Conclusions: This imaging could serve as a cost-effective and safe screening technique that provides important information
to ophthalmologists. Comprehensive ultrasound assessment of embryonic ocular structures may provide significant information
and identify congenital glaucoma in infants. Accurate diagnosis and verification of congenital glaucoma typically requires more

specialised ophthalmological assessment postnatally.
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Relevance

The World Health Organization’s VISION 2020 initiative
has recognised paediatric glaucoma as the third leading
cause of significant visual impairment and blindness in
children in low- and middle-income countries, accounting
for 5 % of global childhood blindness [1, 2]. Childhood
glaucoma is a critical condition in paediatric ophthalmology,
causing damage to the optic nerve and ganglion cells [3,
4]. The incidence of paediatric glaucoma varies in different
populations. For example, the estimated annual incidence
rate of paediatric glaucoma in patients aged <20 years at
presentation is 0.92 per 100,000 population in Hong Kong
[5]- Inaseries in the United States, the reported incidence was
2.29 per 100,000, or 1 per 43,575 population younger than
20 years [6], and a higher incidence was found in Slovakian
gypsies (1/1250) and in Saudi Arabia (1/2500) [7]. Glaucoma
is a disease characterised by elevated intraocular pressure
leading to permanent vision loss [3, 8, 9]. The prognosis of
glaucoma is largely dependent on early detection, effective
surgical intervention and management of elevated intraocular
pressure (I0P) [2, 10, 12, 12, 13]. Delayed diagnosis of
paediatric glaucoma can lead to blindness and cause emotional
and psychological distress to the patient’s caregivers. A high
index of suspicion by paediatricians or general practitioners
and prompt referral to an ophthalmologist for a complete eye
examination are essential for the timely diagnosis of glaucoma
in children [14, 15, 16]. More effective screening strategies
may be beneficial for early diagnosis and treatment.

Fetal ocular ultrasound is not yet a significant part of
prenatal diagnosis. In general, national and international
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guidelines only cover the presence of orbits and lenses.
However, in recent years, with the development of high-
resolution ultrasound equipment and advances in prenatal
medicine and genetics, careful examination of the fetal eye
has made it possible to diagnose many ocular anomalies
before birth [17, 18, 19].

Although screening ultrasound can help to identify
potential symptoms of congenital glaucoma, it is not usually
the main diagnostic test for this condition.

Objective of the study: The purpose of this study is
to investigate whether or not ultrasonography screening of
pregnant women could be used to detect possible cases of
congenital glaucoma in the developing fetus at an earlier
stage.

Material and methods of the study

We conducted a comprehensive examination of
500 pregnant women at the Republican Center for Screening
of Mother and Child for the period 2022-2024 on the
Samsung WSB80A ultrasound diagnostic device with wide-
band C5-2 sensors with a frequency range of 2.0-5.0 MHz
and 3D8-4 with a frequency range of 4.0-8.0 MHz.

The following criteria were used to determine which
pregnant women were eligible for the study:

— hereditary predisposition (glaucoma in a parent or
relative)

— ahistory of giving birth to children with glaucoma
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— women who have had infectious diseases during
pregnancy (rubella, measles, influenza and other viral
infections)

— heavy pregnancy with various pathologies
(polyhydramnios)

— malnutrition before and during pregnancy

— severe toxicosis during pregnancy

The examinations were carried out with the help of an expert
in ultrasound diagnostics specialising in the highest category. In
both the axial and coronal planes, the eyes of the foetuses were
examined for their characteristics. In the axial plane, scans were
taken from the top of the skull down the face of the foetus. In the
coronal plane, the focus of the scan was moved from the tip of
the nose to the back of the eye. Both scans included images of
the eyelids, cornea, anterior chamber, lens, sclera, iris, hyaloid
artery, retina and optic nerve. The dimensions of the eyeball and
the positions of the orbits, hyaloid artery and lens were carefully
considered. Transvaginal sonography was used in cases where
the fetus was in the occipital presentation. This allowed more
accurate imaging of the many structures that make up the eye.

The article was prepared on the basis of the results
of the planned dissertation research (Registration code
B2023.3.DSc/Tib902; due dates: 2022-2025).

Results of the study

The visual prognosis of these patients depends on the
timing of presentation and treatment. Delays in presentation,
diagnosis and treatment can lead to devastating visual
outcomes. Delayed presentation is mainly due to lack of
awareness of the disease among caregivers and clinicians.
A large tertiary centre study in South India showed that
almost half of the childhood glaucoma cases had delayed
presentation to the tertiary centre by more than three months
from the time the caregivers recognized symptoms, although
most parents or caregivers recognized symptoms within the
first week after birth [7, 20, 21, 22].

To assess the basic anatomy of the fetus, ultrasound
examinations of the fetal orbit and eyes were performed
as early as 11-14 weeks of gestation. After 20 weeks
of gestation, further detailed anatomical screening was
typically performed. The fetal orbit was observed to be an
anechoic (echo-transparent) region located symmetrically on
either side of the fetal nose (see Figure 1). Between 30 and
36 weeks of gestation, the sagittal diameter of the normal
globe is 14.48+0.50 mm, while at 36 weeks it is 16.08+0.13
mm. The fetal lens was found to be a hyperechoic ring with
a spherical shape and an anechoic core.

Fig. 1. Coronal ultrasound image showing normal orbital area

Ultrasound was used to evaluate the size of the eye by
measuring the anterior-posterior axis (APA) of the eyeball,
along with an assessment of the anatomical condition of
the eyeballs. Changes in these parameters may indicate
a possible diagnosis of glaucoma.

Of the total sample, data were analyzed from 2 (0.4 %)
pregnant women with fetal ocular pathology characterized
by sonographic indicators of glaucoma, specifically
buphthalmos, which is defined by an increase in the size
of the eye. The ultrasound screening of pregnant women,
along with monitoring of fetal ocular status, was performed
between 20 and 40 weeks of gestation.

A 20-year-old primigravida undergoing systemic
steroid therapy for chronic nephritis underwent a screening
ultrasound at 30 weeks’ gestation, which revealed bilateral
buphthalmos (OU). This condition had previously been
noted at 18 weeks’ gestation with evidence of an enlarged
anteroposterior diameter of the globe. At 35 weeks’

gestation, OU axial length measurements ranged from 23
to 25 mm (Fig. 2), with an approximate measurement of 24
mm derived from B-scan images.

Avolume discrepancy between the eye and the orbit was
observed; however, no other abnormal changes were noted
on the images.

A male infant was delivered vaginally at 38 weeks
gestation. The patient weighed 2730 g and measured 48.8
cm in length at birth. The recorded Apgar score was 9 points.
The infant was referred to the ophthalmology department
of the Tashkent Pediatric Medical Institute (TashPMI) with
suspected congenital glaucoma in both eyes. The mother of the
newborn visited the doctor on the twelfth day after delivery.
The child was diagnosed with OU — primary congenital
glaucoma, advanced stage, uncompensated. Keratopathy
refers to any disease or disorder affecting the cornea of the
eye. An examination under anesthesia and surgical treatment,
specifically antiglaucoma surgery, was recommended.
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Fig. 2. Echotomographic images of the fetus at 30 weeks of gestation, an increase in the size
of the eyeball is noted (indicated by arrows)

Status localis. The eyeballs have a spherical morphology
and are enlarged in size. The cornea has an increased
diameter, is edematous and shows Haab’s striae. The limbus
has an increased diameter. The sclera has a white appearance
with a bluish tinge. The anterior chamber is deep and the
fluid is clear. The pupil is central, round and black. Response
to light is minimal. The iris has a smooth pattern and relief.
The lens is transparent. The pink reflex of the fundus is not
visible due to corneal edema. OU = (digital tension) +1.0.

On day 17, the child was examined under anesthesia and
underwent anti-glaucoma surgery.

Tonometry and tonography data according to Friedenwald.

P t= 30 mm Hg /29 mm Hg

R 0 =24.38/25.72

C=0.04/0.09

F =0.65/1.49

BK (Baker’s coefficient)=541.97/272.27

APA (antero-posterior axis) OD=24.2 mm OS=23.5 mm.

Keratometry: OD=14 mm 0S=13.5 mm.

Gonioscopy: OU angle is closed by mesodermal tissue.
Goniodysgenesis grade I11.

Ophthalmoscopy: could not be performed due to corneal
edema and pupillary rigidity.

A prenatal ultrasound of a male fetus from a 38-year-
old woman with a complicated obstetric history revealed an
isolated enlargement of the left orbit and eyeball. Following
delivery at 37 weeks of gestation, the infant was referred to the
clinic of the Tashkent Pediatric Medical Institute for evaluation
due to suspected congenital glaucoma in the left eye.

The child was admitted to the TashPMI clinic on the
16th day after birth, where the diagnosis of advanced stage,
uncompensated primary congenital glaucoma (OS) was
confirmed. Antiglaucoma surgery was performed on the left
eye on postnatal day 20.

Local status. The eyeball has a spherical morphology and
increased dimensions. The cornea shows increased diameter
and edema. The limbus is dilated. The anterior chamber is
deep and the fluid is clear. The pupil is central, round and
black. Response to light is minimal. The iris has a smooth

References:

pattern and relief. The lens is transparent. The fundus has
a diminished pink reflex. Digital tension = 1.0.

The eyeball is spherical. Cornea shows transparency.
The anterior chamber is moderately sized and the aqueous
humor is clear. The pupil is central, round and black. The
reaction to light is preserved. Iris pattern and relief remain
constant. The lens is transparent. The fundus reflex is pink.
Digital tone is normal.

Tonometry and tonography data.

P t=19 mm Hg /28 mm Hg

Ro0=11.9/11.68

C=0.34/0.09

F=1.04/1.4

BK(Baker’s coefficient)=21.9/136.9

APA (antero-posterior axis) OD=24.2 mm OS=23.5 mm.

Keratometry: OD=13.5 mm OS=10 mm.

Gonioscopy: OD = angle is open. All recognition
zones are visible. OS —angle is narrow. Ciliary body is not
visible. Goniodysgenesis grade Il. Ophthalmoscopy: OD -
physiological excavation 10-20 %, OS — excavation 40 %.

Conclusions. Screening ultrasound in pregnant women
enhances its capabilities, particularly in visualizing fetal eye
conditions for early diagnosis of suspected glaucoma. This
visualization serves as a cost-effective and safe screening
technique, providing essential data for ophthalmologists.
Eye development is readily observable and diagnosable
beginning in the second trimester, especially after 17 weeks
of gestation. While ultrasound provides valuable insight into
fetal eye conditions, definitive diagnosis and confirmation
of congenital glaucoma typically requires more specialized
postnatal ophthalmic examinations.

Prospects for further research: The findings
suggest the need for additional ultrasound screening of
pregnant women to facilitate early detection of congenital
glaucoma in newborns.
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V34 AK IHCTPYMEHT CKPUHIHI'Y INIAYKOMM ILJIOJA: KJITHIYHUM HIIXI
/. Y. Hap3ynnaeea

TamkeHTCHbKHUIA MeIiaTPUYHUIT MeIMIHUN IHCTUTYT
(m. TamkeHT, Y30ekucran)

Pesrome.

IniniatuBa BeecBitHbol opraunizauii oxoponu 310pos’st VISION 2020 Bu3nana AuTsdy m1ayKoMy TPETHOIO ITPOBIJHO0 HPHYHHOIO
3HAYHUX HOPYIIEHb 30pYy 1 CIIMOTH y AiTeil B KpalHaX 3 HU3bKUM 1 CEpeHIM PiBHEM J0XOAY, Ha sKy mpurnaznae 5 % cBiToBOi AUTIYOT
ciinoru. JluTsya rimaykoMa € KpUTHYHHM CTaHOM B JUTSUii 0TalbMOIOrii, OCKIIBKH CIPUYHHSE MOLIKOKEHHSI 30pPOBOTO HEpBa Ta
TaHDI03HUX KIIITHH.

Merta gocaiaKeHHsI — OLIIHUTH JAOLIIBHICTD POBEACHHS YILTPa3ByKOBOTO CKPHHIHTY y BariTHHX JKIHOK JJIsl PAHHBOTO BUSIBICHHS
HWMOBIPHOT BPO/DKEHOT IIAYKOMH Y TUIO/A.

Marepiau i meTonu pocaimxkennsi. st 1boro Oyiio nMpoBeIeHO KOMIUIEKCHE yibTpa3BykoBe odcTexeHHs 500 BariTHUX jKiHOK
Ha 6a3i PecryOikaHchKoro HeHTpy ckpuHiHry marepi ta autunu y 2022-2024 poxax. CTaTTiO MiIrOTOBICHO HA OCHOBI Pe3yJbTATIB
3aIIaHOBaHOroO aucepraiiaoro gocnimkenns (udp peectpanii — B2023.3.DSc/Tib902; crpoku Bukonanus: 2022-2025 pp.).
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Pe3yabraTn. YieTpa3ByKoBi JOCIIKEHHS BaTriTHUX JKIHOK HaJJalOTh BXIIUBY iH(OpMANito i 0QTaaIbMOJIOTIB. YIBTpa3ByKOBHUIHA
CKPHHIHT BariTHUX 3 MOHITOPHHTOM OpOIT Ta OYHMX S0IyK IuroaiB nmpoBoxuscs 3 20 mo 40 TmxaeHs BariTHOCTI. I3 3araipHOT Kijb-
kocTi Oyo nmpoananizoBaHo aaui mpo 2 (0,4 %) Bumaaku naronorii o4eil 110/a, B sKUX OyaM BUsIBIICHI exorpadivyHi 03HAKH [IIayKOMH,
Bifomi sk Oydramem. [Ticist HapomKkeHHs y miTel Oyino miATBEpXKEHO Mio3py Ha BPOJLKEHY IIAyKOMY, IO TOTPeOyBaIo eKCTpeHOol
rocritanizamii Ta Xipyprigaaoro BrpydanHs. [{e 0coOnuBo BaxIIMBO JUIsl AiTEH 3 BPOMKEHOIO TIIayKOMOIO, 100 3amo0irTu CInoTi ta
TIOPYIIEHHSIM 30py B MaliOyTHEOMY.

BucnoBkn: L{s Bi3yanizamist MOXe CITyryBaTH €KOHOMIYHO €(DeKTUBHHM i O€3MEeUHIM METOIOM CKPHHIHTY, SIKMI HaJae BayKIIUBY
iHdopmariro s opramsMooris. KommiekcHa ysTrpa3ByKoBa OLiHKa eMOpiOHATBHIX OYHUX CTPYKTYpP MOXKE HaJJaTH BaXKJIUBY iH(Op-
Mamiio Ta BUSBUTH BPOJKEHY IIayKOMy y HEMOBIIAT. TOUHa JliarHOCTHKA Ta BepH(iKalis BPOKEHOT IITayKOMH, SIK IPABUIIO, BUMArae
OITBII CIIeIiaTi30BaHOTO O TAITEMOJIOTIHOTO OOCTEKEHHS TOCTHATAIBHO.

Kurouosi ciioBa: BPOJDKEHA ITTayKOMa; YIIBTPa3BYKOBE JOCII/PKEHHS IUI0/1a; CKPHHIHT.
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