Bookwire” d

ALGORITHM FOR DIAGNOSING
CHILDREN WITH PRIMARY
CONGENITAL GLAUCOMA




Algorithm for diagnosing children with primary congenital glaucoma Monograph. Primedia E-launch Shawnee, USA P.
122. 1ISBN: 979-8-88722-508-1 DOI: https://doi.org/10.5281/zenodo.7331304

ALGORITHM FOR DIAGNOSING CHILDREN WITH PRIMARY
CONGENITAL GLAUCOMA

Primedia E-launch

Shawnee, USA

Copyright © 2022

By Primedia E-launch LLC

All rights reserved.

Available at https://www.bookwire.com/
Published Primedia E-launch LLC.
Published date: 16/11/2022

Shawnee, USA

ISBN: 979-8-88722-508-1

DOI: https://doi.org/10.5281/zenodo.7331304
Primedia E-launch LLC, 5518 Flint St, Shawnee, 66203, USA



https://doi.org/10.5281/zenodo.7331304
https://doi.org/10.5281/zenodo.7331304

Algorithm for diagnosing children with primary congenital glaucoma Monograph. Primedia E-launch Shawnee, USA P.
124. 1SBN: 979-8-88722-508-1 DOI: https://doi.org/10.5281/zenodo.7331304

NAZIROVA ZULFIYA RUSTAMOVNA
TURAKULOVA DILFUZA MUKHITDINOVNA

ALGORITHM FOR DIAGNOSING CHILDREN WITH PRIMARY
CONGENITAL GLAUCOMA

Monograph

USA 2022


https://doi.org/10.5281/zenodo.7331304

Algorithm for diagnosing children with primary congenital glaucoma Monograph. Primedia E-launch Shawnee, USA P.
122. 1ISBN: 979-8-88722-508-1 DOI: https://doi.org/10.5281/zenodo.7331304

CONTENTS

ABBREVIATIONS ... .o 6
INTRODUGCTION ...t 7

Chapter I. MODERN VIEW ON THE DIAGNOSTIC AND THERAPEUTIC
TACTICS OF REFRACTORY GLAUCOMAS IN CHILDREN IN
CONSIDERATION OF MEDICAL GENETIC COUNSELING (REVIEW OF
LITERATURE) ...ttt bbb 13

§1.1. Refractory glaucoma in children. Etiology, pathogenesis, diagnosis. ........ 13

§1.2. Classification and clinical and functional state of the organ of vision in

children with congenital glauComa ..........cccooveiieiieiie e 18
§1.3. The role of cytokine status in the development of refractory glaucoma .... 22
§1.4. Development stages of drainage surgery for glaucoma in children............ 28

§1.5. The effectiveness of surgical treatment of glaucoma with the use of various

types of drainage "GlaUteX" .........cvoioiie e 32
SUIMIMAIY .ttt ittie ettt e et e e st e e st e e s s s bt e sbb e e e s atb e e e anbe e e e asbeeeansbeeeabbeeennseeeenes
CHAPTER Il. MATERIAL AND RESEARCH METHODS .......c...ccoveviieeeee. 37
§ 2.1. Characteristics of the examined children and the scope of the study........ 37
§ 2.2. Ophthalmic research methods............ccccoovieiii i, 41
§ 2.3. Special research methods .........cccccvviiiiiiii e 51

2.3.1 Determination of tumor necrosis factor (protein-oligosaccharide complex) and

interleukin - 10 to assess the cytokine status in children with PVH................... 51

2.3.2 Determination of TNFa-308G/A, IL-10 C-819T and G-1082A gene
polymorphism by immuno-genetic Method ..o 51

§2.4 Characteristics of methods of surgical treatment of refractory glaucoma...53

2.4.1. Technique for fistulizing antiglaucoma surgery using autoscleral drainage53


https://doi.org/10.5281/zenodo.7331304

Algorithm for diagnosing children with primary congenital glaucoma Monograph. Primedia E-launch Shawnee, USA P.
124. 1SBN: 979-8-88722-508-1 DOI: https://doi.org/10.5281/zenodo.7331304

2.4.2. Technique for fistulizing antiglaucoma surgery using biodegradable drainage

(] 11U L) G PPR 56
§2.5. Statistical processing Methods ..........cccoovviiiiein i 64
2.5.1. Statistical processing of medical genetic results............ccccoovvvvevveieennnenn, 65

CHAPTER I11. CLINICAL AND FUNCTIONAL CHARACTERISTICS OF THE
ORGAN OF VISION IN CHILDREN WITH REFRACTORY GLAUCOMA

ACCORDING TO RETROSPECTIVE AND PROSPECTIVE ANALYSIS DATA
FOR THE PERIOD 2016-2020.........c.cciiiiiiiieiieeieee e

3.1. Clinical and ophthalmological characteristics of children with refractory

glaucoma and primary congenital glaucoma ............cccoevevieerieiie e 68

§3.2. Algorithm for diagnosing children with suspected congenital glaucoma... 74

Conclusions 0N Chapter T ... 81
CONCLUSION ...ttt sttt st e sbeaneesreenaennees 83
BIBLIOGRAPHY ...ttt sttt 87


https://doi.org/10.5281/zenodo.7331304

Algorithm for diagnosing children with primary congenital glaucoma Monograph. Primedia E-launch Shawnee, USA P.
122. 1ISBN: 979-8-88722-508-1 DOI: https://doi.org/10.5281/zenodo.7331304

LIST OF ABBREVIATIONS

AGO - anti-glaucoma surgery

IOP - intraocular pressure

intraocular fluid - intraocular fluid
CG - congenital glaucoma

optic disc - optic disc

KLO - coefficient of ease of outflow
MOF - minute volume of fluid

RG - refractory glaucoma

TA - trabecular apparatus

APC - anterior chamber angle

CNS - central nervous system

UBM - ultrasonic biomicroscopy
VEP - visually evoked potentials
SOUTH - juvenile glaucoma

OCT - optical coherence tomography
PZO - anterior and size of the eyeball
PVG - primary congenital glaucoma
CTR - central corneal thickness

NRP - neuroretinal girdle

CHO - ciliochoroidal detachment
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INTRODUCTION

All over the world today, congenital eye pathologies remain the main cause of
blindness and low vision in children, reducing the quality of life and to this day is
considered the most serious health problem. According to epidemiological studies of
the World Health Organization (WHO), "... 4.4% of cases of congenital glaucoma

leads to blindness, and 2.2% of cases to low vision™!

. According to some authors, "...
congenital glaucoma in children from 1% to 10% of cases leads to blindness"?. The
variety of clinical symptoms, the complexity of pathogenesis and the severity of the
outcomes of the disease once again proves the feasibility of considering early
diagnosis and improving the treatment of congenital glaucoma.

A lot of research is being done around the world to improve diagnosis and
treatment, by studying clinical and immunogenetic properties to determine the
incidence and development of genetic eye diseases. Thus, the priority direction in this
area is the study of developmental factors leading to pathological changes in the
child's body; development of a system for screening diagnostics in newborns; identify
genetic and teratogenic factors of primary congenital glaucoma (PVG); to develop
new improved methods of PVG surgery; to study the association of phenotype
variants of alleles of the main and candidate genes in different populations in children
with PVH; determine the cytokine status of the immune system in children with
refractory glaucoma (RG); development of a protocol for the management of children
with this pathology. Assessment of systemic and local immunity in children with
WG, determination of gene polymorphisms leading to this disease, development of an
algorithm for diagnosis, surgical treatment and prevention according to the degree of
development is still considered an urgent problem among scientists in this field.

In our Republic, health care measures are being taken to reduce the percentage
of disability, in particular, to reduce the number of children with PVH.

Comprehensive measures planned in this area "the quality of medical care provided

1 N
Otuer BeceMupHO# opranusaiuu 3apaBooxpanenus, 2017,

2 CrpaxoB B.B., AnekceeB B.B. [TaTorene3 nepBUYHOM riayKoMbl —«Bce win Hudero» // I'maykoma. 2009. Ne 2. C. 40—
52.
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to the population, improving the quality and accessibility, as well as the formation of

a system of medical standardization, the introduction of high-tech methods of
diagnosis and treatment, disease prevention and maintaining a healthy lifestyle
through the creation of effective models of medical examination and patronage
services»® these tasks were noted. The main task in this area is to improve the health
of the child population, in particular, it is important to develop the latest methods for
diagnosing and treating congenital eye diseases.

Decrees of the President of the Republic of Uzbekistan No. PP-4947 of February
7, 2017 “On the Strategy of actions for the further development of the Republic of
Uzbekistan”, No. PP-5590 of December 7, 2018 “On comprehensive measures to
radically improve the healthcare system of the Republic of Uzbekistan”, No. 3071 of 20
June 2017 "On measures for the further development of specialized medical care for the
population of the Republic of Uzbekistan for 2017-2021", as well as other legal
documents adopted in this area will help solve the research problems of this dissertation
work.

Optimization of the methods of pathogenesis of surgical treatment of children with
refractory glaucoma is carried out by leading medical research centers and medical
universities of the world, including the University of Texas Health Science Center, Eye
Care Center, University of Colombo (Columbia), Rehabilitation Institute of
Neuromuscular Disease , Yonsei University College of Medicine (Korea), Pediatric
Health Research Center, Tabriz University of Medical Sciences (Iran), Capital Institute
of Pediatrics (China), Children's Hospital of Wisconsin (USA), Helmholtz Moscow
Research Institute of Eye Diseases, VPO Russian State Medical University of Roszdrav
(Russia) and Tashkent Pediatric Medical Institute (Uzbekistan).

In the world's leading foreign medical centers, scientific research has been
conducted on optimizing the diagnosis and treatment of eye pathology in children, the
following results have been obtained: clinical and immunological features, risk factors
for the development of the disease and their course have been determined (Children's

3
[Mocranosnenus [Ipesnnenta PecyGnuku Y3oekuctan Ne ITI1-5590 ot 7 nexabps2018 roxa «O KOMIUIEKCHBIX Mepax
110 KOPEHHOMY COBEPILCHCTBOBAHHUIO CUCTEMBI 37[paBooXpaHeHust Pecryonuku Y30ekucrany
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Nutrition Research Center, Department of Pediatrics, Baylor College of Medicine,

USA); determination of characteristic features of molecular genetic changes in a number
of populations (Rehabilitation Institute of Neuromuscular Disease, Yonsei University
College of Medicine, Korea); combined methods of surgery for refractory glaucoma
were developed (Moscow Research Institute of Eye Diseases named after Helmholtz,
Russia); the role of intrauterine infection in the development of the disease has been
proven (Hacattepe University, Typkiya; University of British Columbia, Canada; The
National Institute of Perinatology Isidro Espinosa de los Reyes, Mexico); a new system
for the diagnosis and treatment of congenital glaucoma has been improved (Ohio State
University, College of Medicine, University of North Carolina, USA).

Today, work is being carried out all over the world to improve the surgical treatment
of refractory glaucoma in the pathogenetic aspect based on the following priority areas,
such as: to develop new methods of surgery for refractory glaucoma; identify the features
of the course of refractory glaucoma; determination of biochemical and immunological
markers in the diagnosis of the disease; determination of genetic and teratogenic factors in
PVH; to develop a new optimized method of PVG surgery; study of phenotypic variants
of alleles of the main and candidate genes and molecular genetic factors in various PVG
populations; development of a protocol for the management of children with this
pathology.

In the pathogenesis of primary CH, the basis is genetic and teratogenic factors
(exposure to radiation, viral diseases of the mother during gestation, alcohol and
tobacco use during gestation, etc.). The main mechanism of SH is not resorption of
the mesodermal tissue in the angle of the anterior chamber of the eye
(goniodysgenesis) or developmental anomalies. SH is more severe and progresses
faster and more frequently. VG is characterized by an autosomal dominant type of
inheritance with a degree of penetrance of 60-80%, boys get sick more often (Egorov
E.A. va boshkalar, 2016; Zavgorodnyaya N.G., Sarzhevskaya L.E., Ilvakhnenko E.M.,
Tsybulskaya T. E., Kostrovskaya K.O., 2017).

And also, in children with PVG, there is a decrease in the activity of oxidation

and phosphorization, a decrease in ATP synthesis, a number of mitochondrial DNA

9
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diseases were found as a result of lipid peroxidation, and this in turn leads to the

destruction and classification of tissues of the anterior chamber angle and the
manifestation of glaucomatous changes. The results of surgical intervention are quite
dependent on the early diagnosis of PVH. Treatment not started in a timely manner
leads to the progression of the disease, and this, in turn, contributes to irreversible
disorders of the eyeball (Khabibullina N.M., Galeeva G.Z., Rascheskov A.Yu.
authorlar, 2016; Bahler C.K., Hann C.R., Fjield T. et al, 2015;).

Currently, the main methods for visualizing the structures of the fundus are
ophthalmoscopy, biomicroscopy and photographic recording of the tissues of the eye
fundus using a fundus camera, fluorescein angiography of the fundus with fluorescein
and indocyanine green, optical coherence tomography (L. A. Katargina, E. V.
Mazanova, Tarasenkov A. O., Ryabtsev D. I., 2017).

Currently, surgical methods with low trauma and without excessive scarring in
the postoperative zone are being developed (Starostina A.V., 2017). More sparing
pathogenetically oriented operations reduce the frequency of intraoperative
complications. However, so far implantation of drains is the most effective method of
treating glaucoma. Thus, it is considered relevant to study the diagnostic potential of
immunological, molecular genetic studies in the surgical treatment of PVH. This, in
turn, makes it possible to improve the algorithm for the management and treatment of
children with PVH.

The purpose of the research is to optimize surgical methods for the treatment of
children with refractory glaucoma based on pathogenesis.

Research objectives:

based on a prospective and retrospective analysis of case histories, to study the
incidence and clinical and ophthalmological features of the course of refractory
glaucoma in children;

to study indicators of corneal diameter in primary and re-operated children with
glaucoma in order to develop the most reliable method for measuring the diameter of

the cornea;

10
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to conduct a retrospective analysis of the timing of the development of

complications that led to repeated surgical intervention in children with refractory
glaucoma;

to study the polymorphism of the cytokine gene TNFa (308G/A) and IL-10 (C-
819T, G-1082A) and evaluate their role in the prognosis of the development of
refractory glaucoma;

to conduct a comparative analysis of the results of surgical treatment of children
with refractory glaucoma operated on in the traditional way and with the use of
GLAUTEKS drainage;

to study the role of cytokine status in the immune system in children with
refractory glaucoma;

develop and implement an algorithm for early diagnosis and treatment of
children with primary congenital glaucoma.

In this study, general clinical, ophthalmological (visometry, ophthalmoscopy,
biomicroscopy, gonioscopy, tonometry and tonography, ultrasound of the eyeball,
keratometry), immunological, immunogenetic and statistical research methods were
used.

The practical results of research are as follows:

developed a device for remote measurement of the diameter of the cornea in the
form of "glasses";

for the first time for practical healthcare, a biodegradable GLAUTEKS drainage
was proposed for AGO in WG, taking into account postoperative observations;

For the first time, the expediency of studying the pro-inflammatory genetic
marker TNFa (308G/A) was proved for the first time in order to choose a surgical
method and to predict the treatment of PVH

an algorithm for the management of children in RG was developed and
implemented, taking into account clinical, immunological and molecular genetic
studies;

The scientific significance of the results of the study serves as the basis for

further in-depth research in the future in order to optimize the surgical treatment of

11
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WG based on pathogenesis in our republic; changes in the parameters of cytokines

(TNFa, IL-10) of the immune system during the development of the disease and their
complications in children with PVH, pathogenesis of glaucoma development,
identification of the relationship between repeated surgical interventions and TNFa,
(308G/A) gene polymorphism and IL-10 (C-819T) , G-1082A) makes it possible to
study new aspects of the pathogenesis of this pathology.

The practical significance of the work lies in the fact that a device for remote
measurement of the diameter of the cornea in the form of "glasses" has been
developed, the use of biodegradable GLAUTEKS drainage in WG has been
proposed, the role of the pro-inflammatory genetic marker TNFa (308G/A) has been
proven in order to select a surgical method and to predict the treatment of PVH. ,
developed and implemented an algorithm for managing patients with WG to select
treatment tactics and reduce complications.

Clinical and genetic correlation allowed to improve the tactics of managing
patients with refractory glaucoma and to reduce repeated surgical interventions in
children. Based on the results of our proposed special clinical, ophthalmological and
statistical methods of research, the scheme of surgical treatment was optimized using

biodegradable GLAUTEKS drainage in order to reduce the number of reoperations.
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Chapter I. MODERN VIEW ON THE DIAGNOSTIC AND THERAPEUTIC
TACTICS OF REFRACTORY GLAUCOMAS IN CHILDREN IN
CONSIDERATION OF MEDICAL GENETIC COUNSELING (REVIEW OF
LITERATURE)

§1.1. Refractory glaucoma in children. Etiology, pathogenesis, diagnosis.

Glaucoma is a group of eye diseases manifested by a constant or periodic
increase in intraocular pressure (IOP) due to impaired outflow of aqueous humor
from the eye, which causes visual impairment and optic nerve atrophy [1,2].
Glaucoma is one of the serious diseases in ophthalmology, especially in pediatrics,
and occupies a leading position among the causes of blindness and visual impairment
[73, 126]. In literary sources, glaucoma occurs in about 3% of the world's population
(about 70 million people). Researchers point out that only half of all cases receive
adequate treatment. Blindness in both eyes due to glaucoma affects less than 7
million patients, and their number is steadily increasing. The presented statistical data
indicate that today there are still difficulties associated with both the diagnosis and
treatment of this disease [170,242,245,276].

WHO believes that there are 70-100 million patients with glaucoma, and in ten
years this number will be replenished by 10 million, in the world every minute 1
person goes blind from glaucoma and 1 child every 10 minutes [2]. It is believed that
by 2030 the number of patients with glaucoma will double [190, 216, 233, 263].

Patients with newly diagnosed glaucoma have many advanced stages. In
Europe, there are 160 thousand blinds from glaucoma, while in Denmark - 6.7%, and
in Sweden - 20% [183, 209]. Glaucoma ranks second after cataracts and the first in
terms of disability among permanent visual loss [67, 140, 221].

In modern ophthalmology, VG remains an urgent problem. A large number of
such patients and the second place after congenital cataracts as causes of blindness
dictates the need to study this problem [2, 143].

VG is the most common form of childhood glaucoma, occurs in 1 child per
10,000 newborns, 10% of childhood blindness is due to VG [3, 96, 97]. In the USA
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and England, CH is observed more often in boys, while in Japan the opposite trend

was noted. In Europe and North America, inheritance is considered polygenic or
multifactorial [11, 261], and in the Middle East it is considered autosomal recessive
[11, 52, 137].

In 60% of children, signs of CH are detected in the first six months, in 80% - in
the first year of life. When screening newborns in maternity hospitals, 90% can be
diagnosed with early signs of CH [1,132,138,139,163,278].

Recent studies have clearly shown that there is no single cause of the formation
of glaucoma, but there are many "different glaucoma” [138, 142, 155, 169, 279].
Most authors are of the opinion that this disease is multifactorial with a complex
etiopathogenesis, which is not fully understood [77, 111, 126, 127, 149, 236].

All researchers note the great importance in the occurrence of glaucoma of
regulatory disorders from the central nervous system. It should be noted the theory of
S.F.Kalf about the existence of a neuro-vascular apparatus that regulates the
constancy of intraocular pressure. This local reflex, according to S.F. Kalf, is closely
connected with the central nervous system. The first link of the reflex apparatus is a
short arc, the receptors of which are located in the vessels (baroreceptors). The
second link closes in the medulla oblongata in the spinal cord, the third - in the
hypothalamus, and the fourth - in the cerebral cortex [25, 60, 85].

Morphological studies in combination with clinical studies have shown that in
glaucoma, mainly the arterial, especially arteriolar and capillary, system inside the
eye is affected. AL Prigozhena (1996), in connection with the changes found,
believes that in the initial stage of glaucoma, the presence of angioedema should be
assumed, leading to increased permeability of the walls of intraocular vessels. In the
later stages of glaucoma, stenosing sclerosis of the vessels is much more common.

The relevance of glaucoma is confirmed by the fact that only half of patients
with glaucoma in developed countries are aware of their diagnosis, of which 50% are
not treated, and in less developed countries, 95% do not receive treatment; half of the

world's population has never measured their intraocular pressure [286, 302, 324].
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Recently, ophthalmologists began to distinguish a special clinical form of

glaucoma, which includes various clinical types, and called it "refractory" glaucoma
[38, 56, 93].

The group of patients with “refractory glaucoma™ (French refractaire - non-
responsive) includes patients with the most severe forms of glaucoma - primary
operated glaucoma, but requiring repeated surgical intervention, pseudoexfoliative
and pigmentary primary open-angle glaucoma, neovascular glaucoma of any origin,
congenital, juvenile, and most types of secondary glaucoma (posttraumatic,
phacogenous, glaucoma with aphakia and pseudophakia) [12, 29, 41, 120].

The main difference between refractory glaucoma (RG) is the malignant
clinical course of the pathology in the form of resistance and resistance to traditional
therapy and surgery. Surgery is ineffective due to a pathologically intense fibroplastic
reaction, i.e. to rapid scarring and obliteration of the formed intraocular fluid outflow
tracts, frequent IOP decompensation, rapid deterioration of vision and the onset of
blindness [39, 45, 68, 115].

CH is also considered refractory, which is associated with the characteristics
and specifics of the course of CH in children [17].

Bessmertny A.M. (2005) identifies 3 degrees of "refractory" glaucoma (Table

1.1).
Table 1.1
Degrees of refractoriness of glaucoma
Degrees of refractoriness
1 degree Il degree [11 degree
Advanced stage of Previously operated
primary glaucoma.  |glaucoma. Aphakic  |Repeatedly operated
Glaucoma in PES. (pseudophakic) glaucoma.
POAG in people under|glaucoma. neovascular glaucoma.
50 years of age. Juvenile glaucoma.  [Uveal glaucoma with
Surgery failure on Uveal (without neovascularization.
fellow eye. manifestations of iridocorneal syndrome.
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neovascularization)

glaucoma.

Surgical treatment is a priority for RG; however, it does not guarantee the
achievement of long-term IOP compensation and vision stabilization. The
effectiveness of traditional fistulizing surgical interventions is maximum 50%, which
requires their further improvement. Risk factors for severe scarring include high 10P,
duration of previous treatment, and the general condition of the patient [165, 187,
189, 257].

There are a number of standard methods for diagnosing congenital glaucoma.
Of these, perimetry, tonometry, ophthalmoscopy, ultrasound studies are mandatory
[1, 18, 19, 22, 33, 34]. But, like all branches of medicine, modern ophthalmology is
also constantly being improved and new diagnostic methods are offered that
complement standard studies and help diagnose in the early stages of the disease. One
of such diagnostic methods is positron emission tomography (PET) [20,154,270]. An
analysis of the data obtained from a pilot study on the possibilities of PET in studying
the peculiarities of neurocyte metabolism in glaucoma revealed that
neurodegenerative processes in the pathways of the visual analyzer are determined by
zones of glucose hypometabolism (impaired energy metabolism). As is known, this
state of cellular metabolism is usually called mitochondrial dysfunction [28,56].

Considering a single observation, it is impossible to judge the natural
consequences of mitochondrial dysfunction in glaucoma. The issue of a study to
further explore the use of PET in diagnosing metabolic changes in glaucoma is
ongoing. According to the literature, at the present stage of development of high-tech
methods of molecular neuroimaging, it is possible to study the characteristics of the
metabolism of nerve cells of the visual analyzer in patients with glaucoma at various
stages of the disease [1,3,29,58,156,195].

Tonometry is the standard for diagnosing glaucoma [79,192,193,194,208].

There are several types of tonometry. A comparison was made of the most commonly

16
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used methods of tonometry according to Goldman, Maklakov and Rebound

tonometry. When conducting a comparative analysis of three different types of
tonometry to assess the level of IOP, a range of average differences in I0OP levels
(correction factors) between these methods was formed [27,32,228,241].

Many authors claim that the Goldmann and Maklakov tonometry methods are
the “gold standard” for diagnosing glaucoma [1, 3, 16, 60, 119, 186, 200, 202, 205].
Tonometric studies according to Maklov with a weight of 10 g indicate an 10P level
above the true value, while with Goldmann they average 4.59 £ 1.87 mm Hg.
[37,192,196,199]. Although the range of "low" and "medium™ IOP differences remain
the same and reach 6 mm Hg. In connection with even, it is necessary to measure I0P
in the range of the “high” norm from the position of the “starting concept”, while
using accurate methods [210,211,212,230].

One of these techniques is Rebound tonometry (Icare), which determines the
IOP level close to the true 1OP (Po), however, there is a large deviation variability,
which corresponds to a “high” norm, which does not allow us to classify this
technique as precision, but allows this the technique is recommended for screening
preventive examinations, regardless of the age of the patient, for daily monitoring of
IOP using correction factors [49,55,82,118,191].

Thus, the analysis of new innovative diagnostic methods showed that modern
ophthalmology is in search of early diagnostic as well as objective research methods
that make it possible to study the first signs of congenital glaucoma. And this, in turn,
allows the diagnosis to be made before the preperimetric stage
[72,91,103,115,281,282].

Despite the frequent occurrence and prevalence of congenital glaucoma, this
problem remains a global and rather unexplored aspect of pediatric ophthalmic
surgery. As well as very scarce data in the literature on the incidence of women
during pregnancy. In this regard, the study of relapses, repeated surgical interventions
in congenital glaucoma is of particular relevance, which leads to a high frequency of

diagnostic errors and unsatisfactory functional results of treatment.
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§1.2. Classification and clinical and functional state of the organ of vision in

children with congenital glaucoma

The first classification of glaucoma by A. Graefe in 1857 was based on clinical
symptoms - acute, inflammatory and chronic with 4 stages: prodromal, advanced,
absolute and degenerative. Graefe described amaurosis with optic nerve excavation,
which Donders (1862) defined as simple glaucoma [96].

Pathogenetic classification of glaucoma was proposed by O. Barkan (1938)
with two types of glaucoma according to gonioscopy: narrow-angle and wide-angle —
prototypes of closed-angle and open-angle [96,126,187,188].

B. Becker and R. Shaffer (1961) classified glaucoma according to local
mechanisms of increased IOP (primary and secondary) into 4 groups: closed-angle
glaucoma, open-angle glaucoma, combined and congenital (with anterior chamber
angle dysgenesis) [189].

In the classification of B.L. Polyak in 1952 divided glaucoma processes
according to the clinical form (simple and congestive), according to the stages of
development (changes in visual fields and optic disc) and IOP compensation. It made
it possible to control the dynamics of glaucoma and correct therapeutic measures
[7,57,11,120,167,168].

A.P. Nesterov and A.Ya. Bunin [127] developed a classification of primary
glaucoma used by practical ophthalmologists in Russia and the CIS.

There is a pathogenetic classification of glaucoma M.M. Krasnov [111],
classification of primary open-angle glaucoma by S.N. Fedorov [155] with division
into ciliary, cilioveal and papillary.

R. Ritch, M.B. Shields and Th. Krupin [257] classify glaucoma into 8 groups
and 5 stages. The European Glaucoma Society (EGS) proposed 5 main groups of
glaucoma: congenital, primary and secondary open-angle glaucoma, primary and

secondary angle-closure glaucoma [243, 252, 253, 258].
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The proposed classification of congenital glaucoma according to N.A. Kachan,

T.K. Toykuliev (2004) is currently considered the most popular and practically
convenient, as well as more informative [7,99].

Classification of congenital glaucoma according to N.A. Kachan, T.K.
Toykuliev (2004)

1. Origin

a. hereditary

b. Intrauterine

2. Shape

|. Pretrabecular

1) Lack of splitting of the angle of the anterior chamber

a) goniodysgenesis | degree

b) goniodysgenesis Il degree

c) grade 11 goniodysgenesis

2) phakomatous

3) persistent dense pectinate ligament

I1. Trabecular

1) Barkan membrane

2) Underdevelopment of the trabecula

c. muscular

1) Underdevelopment of the scleral spur

2) Abnormal attachment of the Briicke muscle

d. Abnormal development of the sinus

3. Stage

. Initial (PZO is more than the age norm, the disk of the visual

nerve (ON) is not changed).

I1. Developed (PZO exceeds the age norm by 3-4 mm. OD

with an excavation of 0.5-0.6 DP).

I11. Far-reaching (PZO exceeds the age norm by 5 mm

and more ONH with excavation of 0.7-0.8DP).
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IV. Terminal (residual vision or blindness, optic disc with

excavation of 0.8 DP or more).

4. |OP level

I. Normal (up to 23 mm Hg inclusive)

I1. Subnormal (24-26 mmHQ)

I11. High (27-33 mm Hg)

IV. Very high (more than 33 mmHQ)

5. Concomitant pathology of the eye

I. Dysplasia and hypoplasia of the iris

I1.Aniridia

I11.Colaboma of the iris and choroid

IV. Posterior embryotoxon

V. Microphthalmos

VI.Phakotopia

6. Current

I. Benign

I1. Malignant

7. Dynamics

I. Progressive

I1.Stable

I11.Regressive

Primary congenital glaucoma (PVG or hydrophthalmos) appears in children of
the first 3 years of life; primary infantile glaucoma (PIG) occurs from 3 to 10 years of
age [98, 100].

For glaucoma, a symptom complex is characteristic: disturbances in the
hydrodynamics of the eye, instability of IOP, increased ophthalmotonus, atrophy of
the optic nerve with excavation, and decreased vision [235,273].

Violations of the hydrodynamics of the eye of a different nature lead to a
decrease in the outflow of aqueous humor from the eye. Hypersecretion of aqueous

humor leads only to temporary ocular hypertension and possibly triggers acute
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glaucoma [3, 15, 17, 21, 141, 153, 227, 235, 273]. The average amplitude of daily

fluctuations in IOP is normally 1.6 mm Hg, the maximum is 5.7 mm Hg. (with two-

card measurement after 12 hours) [220, 221,226]. Elevated IOP may not be present in
patients with normal pressure glaucoma [220].

Ophthalmotonus in glaucoma is expressed in increased IOP reactivity to
loading and unloading tests due to increased resistance to the outflow of aqueous
humor from the eye [128, 213, 218, 239, 244, 249, 277]. The mechanisms-regulators
of ophthalmotonus and hemodynamics of the eye are also disturbed due to constant
overstrain [38, 153, 165].

An increase in IOP gradually causes atrophy of the ONH - the number of nerve
fibers decreases, the supporting structures of the ONH are deformed and shifted
backwards, there is no proliferation of neuroglia and connective tissue, which is
manifested in the clinic by blanching and excavation of the ONH [24, 25, 147, 231,
232]. Visual functions are impaired - dark adaptation, contrast and color sensitivity,
visual acuity decrease, visual field defects appear in the paracentral and nasal sections
[1, 3].

A child with CH has photophobia and lacrimation due to stretching and
swelling of the cornea [9, 110, 236, 238, 250], and turns away from the light. Possible
blepharospasm and red eye symptom. Changes in the cornea, PC, APC, iris and optic
disc are noted [1, 14, 64, 108, 109, 201].

The horizontal diameter of the cornea in a healthy infant is 10 mm, increasing
to 11.5 mm by 1 year and to 12 mm by 2 years. With SH, the diameter of the cornea
up to 1 year reaches 12 mm or more, the thickness of the cornea is reduced and the
radius of its curvature is increased. Corneal stretching is combined with edema of the
stroma and epithelium, ruptures of the Descemet's membrane, scarring of the stroma,
and persistent corneal opacities. In VH, deepening of the PC, atrophy of the stroma of
the iris, exposure of radial blood vessels are revealed [59, 165, 203, 208, 215].

The length of the eye axis of an infant is 17-20 mm, increasing to 22 mm by
the end of the 1st year of life [10, 23]. In PVG, the size of the eye is often enlarged,
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but may remain normal. The diameter of the cornea is of greater importance than the
length of the axis of the eye [15, 31, 38, 64, 71, 125, 166, 277].

In PVH, the cornea and eyeball are of normal size, there is no photophobia,

lacrimation, and symptoms of corneal distension/edema, but the phenomenon of
distension of the sclerochoroidal canal of the optic nerve is noted [106].

Thus, from the above classifications and functional conditions of the eye, we
can conclude that medicine does not stand in one place and is periodically improved
with the majority of the proposed various classifications of adult and pediatric
glaucoma. In our work, we used the classification of congenital glaucoma proposed
by the authors N.A. Kachan, T.K. Toykuliev (2004). This classification is more
convenient to use, informative, covers the entire etiology and follow-up in dynamics,
and most importantly, makes it possible to correctly pathogenetic approach to the

surgical treatment of this pathology.
§1.3. The role of cytokine status in the development of refractory glaucoma

In the occurrence of congenital glaucoma, a certain role is played by a
hereditary factor (specific weight 15%) with transmission predominantly by an
autosomal recessive type (80%) [8, 78, 158, 254, 256]. Various anomalies of the
eyeball, body and organ systems are ascertained. Eight genes responsible for the
formation of 13 clinical forms of monogenic glaucoma have been identified [11, 51,
65, 101, 123, 157].

The study of the expression and role of cytokine isoforms will increase
knowledge about the regulation of hematopoiesis and immunopoiesis, and develop
specific biological preparations. The production of these isoforms in the cell
population in parallel or after full-length forms regulates the biological activity of
full-size forms on target cells [161].

Hereditary non-syndromic glaucomas have locus and allelic genetic
heterogeneity. A number of pathologies, clinically separate nosological forms, are
often allelic variants of one pathology due to mutations in one gene [55, 127, 173,
222, 247].
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Many genes that potentially affect PVG have already been identified, which

deepens the understanding of pathogenesis and the development of new effective
molecular genetic methods for the early diagnosis of glaucoma [222, 247]

Molecular medicine is based on the study of the human genome and seeks to
correct the pathology in each person according to the characteristics of his genome or
prevent the development of pathology at the genetic level [1, 12]. The genetic code is
implemented in interaction with the environment, which leads to the formation of a
certain phenotype [4, 14].

The study of genes that regulate cytokines as inflammatory mediators makes it
possible to predict the risk of pathology and its severity, as well as the individual
selection of specific therapy for each patient due to the very high degree of
polymorphism [21, 27].

TNF-0 is synthesized by monocytes / macrophages, neutrophils, T-
lymphocytes, natural killers, mast cells and plays a major role in the development of
inflammation - it initiates the production of IL-1, IL-6, activates macrophages,
proliferation of T- and B-lymphocytes, is a mediator reactions of innate immunity,
may be the cause of septic shock and complications of acute inflammation [18]. The
ratio of IFNy/IL-10, reflecting the balance of Th1/Th2, ensures the balance of cellular
immune responses [11].

Genetic diagnostics does not depend on physiological health, its results are not
changeable, and once performed, it allows targeted prevention of pathologies on the
“weak sides” of the patient, prescribing medications according to the individual
characteristics of a person. The study of gene polymorphism will allow identifying
risk groups and choosing the optimal therapy for each patient [326].

In Uzbekistan, as well as throughout the world, the issue of prevalence, clinical
polymorphism, molecular genetic component of primary congenital glaucoma
remains the most urgent problem of modern medicine and genetics. One of the most
common and malignant diseases of the organ of vision, especially in children, with

damage to the optic nerve is glaucoma.
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Congenital eye pathology remains to this day the main cause of blindness and

low vision in children, while congenital glaucoma (CH) reaches 10%, being the cause
of 4.4% of cases of blindness and 2.2% of low vision [126,127,128]. The influence of
Immune reactions on the genesis of glaucoma has been proven [81,82], there is a
hypothesis of autoimmune damage to the connective tissue structures of the eye in
glaucoma [79,141,142]. In recent years, the influence of cytokines on the
pathogenesis of glaucoma, the mechanisms of neurodegeneration, pathology of
trabeculae, and the effect of pro-inflammatory reactions on apoptosis of optic nerve
cells have been studied [111, 297, 298]. There is an opinion about the prognostically
unfavorable role of long-term hyperproduction of immune mediators [1,45,191].

The content of pro-inflammatory and anti-inflammatory cytokines IL-10 and
TNF-[1 in patients with PVH, according to some data, increases tenfold [191,192].
Due to the low symptoms of the initial phase of PVG, this pathology is often
diagnosed with already irreversible changes in the optic nerve, which dictates the
need to search for effective methods for the early diagnosis of glaucoma [140].

The influence of immune mechanisms on glaucoma in the form of the role of
immunocompetent cells, antigens (AG), antibodies (AT), regulatory proteins
(cytokines, growth factors, etc.), immune responses has been studied for a century
[275,278,299,313,314].

In publications of the 21st century, the authors note the significance of
interleukins in the pathogenesis of glaucoma, discuss their involvement in
neurodegeneration and trabecular damage, and the significance of pro-inflammatory
cytokines in apoptosis of optic nerve cells [284, 287, 294, 300].

Cytokines are protein mediators that perform the regulatory function of
humoral immunity, a protective inflammatory reaction, in plastic and reparative
processes. [83, 149, 199]. The choroid of the eye contains most types of immune
cells, such as macrophages, dendritic cells, and mast cells. Macrophages and other
mononuclear phagocytes are found in all tissues of the eye from the cornea to the
choroid and sclera [234, 306, 322, 330].
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Tumor necrosis factor-alpha (TNF-a) is a protein that is a product of

monocytes, macrophages, endothelial, in particular the endothelium of the cornea and
conjunctiva, trabecular meshwork, basophils, mast and myeloid cells, neuroglial cells
and has a wide spectrum of biological action. TNF-a is involved in the development
of the inflammatory response: it activates the synthesis of IL-1, IL-6, stimulates the
proliferation of T- and B-lymphocytes. [83; 138].

According to the literature, TNF-a plays a key role in damage to the optic
nerve [238,300,303,313].

TNF-o directly indicates cell metabolism disorders and microcirculatory
disorders in the visual analyzer, which, according to studies, the main effect of IL-10
is anti-inflammatory. It is implemented through the suppression of the activity of
macrophages and T-lymphocytes, and also suppresses the production of all pro-
inflammatory cytokines, interferon, and the proliferative response of T-cells to
antigens and mitogens [111; 198]. Producers in the tissues of the eye are the
epithelium of the conjunctiva and cornea, Th2 cells, monocytes, and macrophages
[83].

Acting as a Th2-cytokine and due to its ability to suppress the production of
cytokines in monocytes and Thl-lymphocytes and inhibit the antigen-presenting
ability of monocytes, IL-10 inhibits the cellular immune response, while stimulating
the proliferation of B-lymphocytes and the humoral immune response [157; 198].

It should be emphasized that a number of immunological mechanisms are
involved in the pathogenesis of glaucoma, and the identified significant changes
allow us to consider congenital glaucoma as a disease characterized by the
development of a systemic inflammatory response, which confirms the vascular and
metabolic theory of the pathogenesis of glaucoma [236].

Surgery is the main treatment for PVH and is more effective in reducing and
normalizing IOP in children [123].

Any surgical intervention causes an increase in the concentration of TNF-a, the
primary postoperative immune response consists of pro-inflammatory cytokines, in

particular TNF-a due to the accumulation of a huge number of lymphocytes,
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macrophages and neutrophils in the inflammatory focus, as one of the leading
producers of TNF-o [286].
According to the studies of Sato Y., Ohshima T. (2000), in the first minutes

and hours after wounding, the production of pro-inflammatory cytokines in the

wound site increases sharply, thereby stimulating the development of an
inflammatory response. This fact is explained by the accumulation in the focus of
inflammation of a huge number of lymphocytes, macrophages and neutrophils, as one
of the leading producers of TNF-a. A similar picture is observed in long-term non-
healing wounds of various origins in humans [325].

Normally, the production of TNF-a increases significantly in the first few
hours to several days after surgery, then decreases to the initial level, but in our case,
increased expression before surgery, relatively increased synthesis and a pronounced
slight decrease indicate an initial pathological condition, which is probably
genetically conditioned [286].

Macrophages play a key role in the regulation of wound healing. Macrophages
are an important source of growth factors, cytokines, and metalloproteinases involved
in the scarring process. According to studies by Martinez F.O et al., macrophages
exhibit two polarized phenotypes, M1 and M2, depending on microarmament factors.
M1 macrophages are induced by IFN-y alone or 37 in combination with microbial
factors such as LPS or cytokines including TNF-a and GM-CSF (Martinez F.O. et al.,
2006). The alternative M2 form of macrophage activation is mediated by various
factors, including immune complexes and IL-10. M1 macrophages maintain the Thl
mediated response and are producers of effector molecules and inflammatory
cytokines (IL-1B, TNF-a, IL-6), while M2 cells maintain Th2 effector functions and
are also thought to play a role in cell growth and deposition control. collagen [321].

Tumor necrosis factor (TNF) belongs to the class of cytokines - proteins
(protein-oligosaccharide complex) that are produced by various cells of the immune
system to regulate the complex of intercellular interactions during the immune
response. The name of the protein reflects only one of its biological effects, found in

experiments on mice, after which TNF was discovered. However, the role of this
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cytokine is not limited to the destruction of tumor cells; in addition, TNF plays a key

role in the regulation of the immune response [331].

TNF is actively involved in the immune response, its concentration is related to
the intensity of inflammation, for example, in direct proportion to the severity of
chronic heart failure and bronchial asthma. At low concentrations, TNF exposure
occurs at the site of production, while at high concentrations it hyperactivates the
cytokine and leads to inadequate inflammation and immune response [329].

Understanding the mechanisms by which TNF interacts with cells and tissues
will lead to more effective treatments for autoimmune diseases. However, the study
of TNF must be combined with general clinical blood tests, instrumental research
methods (ultrasound, CT, radiography, ECG) [321, 329].

Interleukin 10 is a cytokine with a pronounced anti-inflammatory effect,
produced by T-cells and monocytes. IL-10 inhibits the production of cytokines by T
cells, the activity of macrophages, i.e. opposite to the main cytokines, reduces the
production of interferons, TNF, IL-6, IL-1 [307].

By regulating the biological activity of macrophages, IL-10 reduces the
production of cytokines by TH1 cells (IFN-g, IL-2, etc.). IL-10 plays a major role in
the regulation of the cell's immune response, control of inflammatory responses, and
autoimmune reactive diseases [296, 305].

Based on a deep analysis of the data of modern scientific literature, we
consider it necessary to conduct a study to identify the features of clinical and
phenotypic manifestations and molecular genetic aspects in patients with refractory
glaucoma among the regions of our republic, which will further develop a regional
system of medical genetic counseling for those disease families who are burdened by
this disease [42, 51]. In connection with the foregoing, it is advisable to analyze the
results obtained to determine the cytokine status of patients and healthy individuals in
a comparative aspect, which will expand the understanding of the immune

mechanisms of refractory glaucoma.
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§1.4. Development stages of drainage surgery for glaucoma in children

As is known, PVG in children is a surgical pathology of the organ of vision,
and surgical treatment methods are carried out in two directions - surgical and
conservative. Conservative treatment in children with PVH is carried out not only at
the stages of preparing patients for surgery, but also in the postoperative period [4,
93, 160, 271].

Attempts to medically reduce IOP in children lead to a short-term and unstable
hypotensive effect. The greater elasticity of the children's sclera with an increase in
IOP quickly causes severe deformation and stretching (buphthalmos and
staphylomas). Therefore, the basis of the treatment of VH is the surgical method
[125, 149, 150, 213]. However, surgical treatment in children is significantly less
effective than in adult patients and ranges from 92.3% in the early postoperative
period to 46% in follow-up [24, 39, 45].

Pathology of I0P in children is rare, but its treatment is very difficult. Serious
anatomical changes in the APC in VH lead to difficulties in normalizing 10P with
both therapy and surgery. Based on the anatomical features of the eyes of children
with 10P pathology and healing features, surgery was chosen as the main method of
treating VH. [134].

Treatment of PVH is only surgical, therapy is almost ineffective [3,7,41,53,54].
Medications reduce ophthalmotonus before surgery and during glaucoma attacks, or
when parents refuse surgery [7,148,162,273].

The choice of surgery depends on the stage of the disease, structural features of
the APC and the experience of the surgeon [66,134,107,163,272]. In the early stages
of the disease, goniotomy or trabeculotomy is more commonly performed [275,280].
In the late stages of primary congenital glaucoma, fistulizing operations and
destructive interventions on the ciliary body are more effective
[30,81,92,94,151,152].
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Surgical treatment of VH is carried out taking into account the pathogenesis -

an obstacle is removed in the corner of the SC and the outflow of aqueous humor is
restored along the natural pathways of the drainage system of the eye [125, 202, 212].

In recent years, various methods of surgery for congenital glaucoma -
goniotomy, trabeculotomy, trabeculectomy - have been actively discussed
[30,92,93,217,219].

If the cornea is slightly enlarged (up to 3 mm), transparent, an operation is
possible - goniotomy or goniotomy with goniopuncture. The effectiveness of
goniotomy and goniopuncture varies from 60% to 80% and depends on the
pathogenetic development of glaucoma in each specific case [151, 161].

Unfortunately, the late appeal of children for specialized care (terminal and
advanced stages of CH) makes it impossible to perform such surgical interventions as
goniotomy and hopiopuncture due to corneal opacity, which led to the development
of newer and more modern AGO methods. One of these methods is fistilizing
surgery, which was developed specifically for use in pediatrics in the treatment of
refractory glaucoma and is performed ab externo. These types of operations include
diathermopunctures and microdiathermogoniopunctures, as well as ab externo
trabeculotomy [85, 88, 206, 207, 262].

Some researchers have found that after the use of trabiculotomy, normalization
of the ophthalmotonus is observed in almost every second case. The authors note that
the effectiveness of surgical intervention in these operations is proportional to the
degree of goniodysgenesis and the number of ophthalmic interventions in history [84,
86, 87, 141].

According to other authors, goniodialysis with trabeculotomy ab externo gives
positive results in 33% of patients with PVH [116, 117, 269]. Drainage of the anterior
chamber of the eye in PVG is also highly effective. This surgical intervention
consists in the formation of a rather wide passage into the suprachoroidal space with

simultaneous invagination of the ciliary body with a microexplant [145, 149].
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Long-term follow-up, for 3-15 years, of children diagnosed with PVH after

AGO by creating three outflow tracts in combination with autoscleral drainage
showed the following positive results:

1. Preservation of visual functions for a long time.

2. Maintaining [IOP at the “target” level for a long time.

3. Correspondence of the size of the eyeball with age dynamics.

Excessive scarring in PVG can only be avoided by creating drains and shunts
that can ensure the outflow of agueous humor under the conjunctiva and reduce
ophthalmotonus by preserving the newly created pathways for the outflow of
intraocular fluid, which will be the prevention of the process of rapid scarring [13, 35,
41, 44, 46, 95, 151].

When analyzing the scientific literature, we came to the conclusion that the
majority of authors consider drainage surgery for RG to be one of the most effective
ones, in which a higher number of positive results were obtained in relation to the
implementation of fistulizing surgical interventions in this pathology. According to
the authors, fistulizing surgery in children with WG is the operation of choice [26, 62,
63, 68, 83, 150, 159].

Also, many authors note that the number of reoperations for RG in children
with trabeculectomy averages 29%, which is 3.2 times higher in relation to drainage
surgery (average 9%) [229, 266, 267].

Microinvasive surgical interventions for WG in children have two directions -
firstly, improving the outflow of intraocular fluid based on the elimination of
trabecular retention, and secondly, creating alternative pathways for the circulation of
aqueous humor in the suprachoroidal or subconjunctival space [80, 132]

For effective surgical treatment of PVH in order to restore the outflow of
aqueous humor, pediatric valve drains such as Ahmed have been developed and
introduced into clinical practice [76, 112, 121, 129, 130]. The implantation of such a
drain is a technically simple surgical intervention and is similar to that in adults,
which has been proven in clinical practice in many studies [135, 136, 144, 145, 264].

Many authors note that the Ahmed “baby” wvalve implanted can maintain
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ophthalmotonus within the normal range for a long time and prevents its sharp
fluctuations in the early postoperative period [131, 150, 204, 248, 265].

The Ahmed valve was developed in 1993 and is the first drainage device with a
unidirectional valve mechanism, which is placed in the drain body, which in turn
helps to prevent hypotension in the early postoperative period [43, 45, 182, 198, 204].
In WG, the use of this valve is considered one of the effective methods, and positive
results, according to different authors, fluctuate in a wide range from 43% to 94%
[13, 172, 171, 206, 219, 246].

However, a number of authors note that despite the high effect of using the
Ahmed valve in the surgical treatment of PVH in children, undesirable complications
occur from 23% to 40% [131, 172, 198, 240, 255, 271].

The analysis of the frequency of complications both in the early and late
postoperative period given in the scientific literature is controversial, and therefore
questions about the development of undesirable effects from drainage surgery in
pediatric practice during the surgical treatment of PVH remain debatable. Also,
technical approaches with an assessment of the quality of the resulting filtration
cushions over a long period of observation are not fully reflected [40, 47, 133, 177].

The most frequent severe complications during valve implantation, regardless
of the sector of operation, according to Bikbov M.M. and Khusnitdinova 1.1. are [43]:

- detachment of the choroid;

- small anterior chamber;

- transscleral tube eruption;

- dislocation of the valve;

- development of hypotension;

- diplopia;

- corneal decompensation;

- cataract;

- intraocular hemorrhages;

- retinal detachment and endophthalmitis [43].
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With the development of these complications in RG in children with the use of

the Ahmed valve, dystrophic processes in the tissues covering the valve and the
severe condition of the operated eye have a direct effect, since any drainage is a
foreign body for the body. However, despite the development of a high percentage of
complications after surgical interventions, the use of the Ahmed valve is still an
effective method of stabilizing intraocular pressure in patients with HR [32, 39, 66].

The iStent G1 drain is an alternative to the Ahmed drain, made of titanium and
coated with a heparin sheath, located in a special injector for perpendicular
implantation of the drain through the trabecular meshwork into the SC cavity without
hypotension and hemoreflux from the intrascleral canals [185]. Studies over the
course of a year have shown that iStent is safe and effective in the treatment of
patients with secondary glaucoma [57, 61, 197].

Thus, the analysis of various types of surgical treatment of primary congenital
glaucoma showed that in all modifications of surgery, the efficiency ranges from 50%
to 95%. An ophthalmic surgeon has a large arsenal of choice of AGO, which has
been much improved over the past decade [12, 102, 104, 105].

§1.5. The effectiveness of surgical treatment of glaucoma with the use of various

types of drainage "'Glautex""

Analysis of literature sources indicates that drainage surgery for glaucoma is
effective from 65.0% to 85.0% [5-8]. Many authors point out that the main
disadvantages of drainage surgery in the late postoperative period are: the formation
of a connective tissue capsule around its outer end, obliteration of the drainage
lumen, deviation of the eyeball, cystic degeneration of the filtration pad, the
development of epithelial-endothelial corneal dystrophy, rhegmatogenous retinal
detachment, all these complications lead to the fact that it becomes necessary to
remove the drainage [9, 10, 21, 33, 45].

Currently, one of the controversial issues is which drainage is more effective

and safer for the eye - permanent or biodegradable [16, 17].
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According to Erichev V.P. (2001) and Slonimsky A.Yu. (2012) with a group of

authors for drainage in glaucoma surgery, it is relevant to use new polymeric

materials that combine biocompatibility, elasticity, stability and moisture
permeability. The invaluable advantage of biodegradable material is that it has the
ability to completely absorb, which in turn minimizes pathological reactions.
Currently, one of these drainages is Glautex, which is used for the stable functioning
of the created outflow tracts [83, 162].

This drainage was developed in 2012 to prevent the development of scarring in
the postoperative period [123]. It consists of a composition of polylactic acid and
polyethylene glycol. Glautex is a porous, bioresorbable white film with a filtering
effect with a pore diameter of 30-50 microns. Represents a rectangular sleeve with a
thickness of 80 microns. Another property of this drainage is that it does not swell
and, in turn, does not create compression on the tissues surrounding it.

Drainage is implanted on a superficial scleral flap, between the conjunctiva and
sclera, thereby preventing scarring in the intrascleral space. Glautex is biologically
inert, safe for eye tissues, does not cause allergic reactions and resolves within 6
months.

The effectiveness of the Glautex drainage was studied in POAG, RG,
previously operated uncompensated glaucoma, post-traumatic glaucoma in
combination with fistulizing operations, and in non-penetrating hypotensive
operations [15, 17, 122, 123].

A.Yu. Slonimsky et al (2012) studied “...152 patients (158 eyes) who
underwent antiglaucoma surgery in combination with Glautex drainage. Depending
on the type of glaucoma and surgery, all patients were divided into three groups: the
1st group included patients with POAG, after STE with Glautex drainage, the 2nd
group consisted of patients with previously unsuccessfully operated glaucoma,
neovascular and uveal glaucoma, volume surgical intervention was the same as in
patients in the 1st group. In the 3rd group, NGSE was performed with Glautex
drainage. The maximum follow-up period was 18 months. In all three groups, the

postoperative period in all cases proceeded smoothly. As a result of the surgical
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treatment, a decrease in IOP was noted. In the 1st group, the IOP level decreased and

averaged 14.1 mm Hg, in the 2nd group, the IOP averaged 14.5 mm Hg, in patients of
the 3rd group, the IOP was an average of 13.9 mm Hg. Among the complications
after surgery, the development of CHO was noted. CHO was noted in the 1st group in
7 (7.5%) eyes, in the 2nd group - in 3 (8.6%) eyes. Hyphema occurred in 5 eyes of
patients of the 1st group, in 8 eyes of the 2nd and 3 eyes of the 3rd group™ [162].

M.M. Bikbov et al. studied ... the effectiveness of fistulizing operations in
combination with Glautex drainage in patients with previously operated 35 refractory
glaucoma. 36 patients (36 eyes) were operated on, the patients were divided into two
groups: in the 1st group there were patients who had previously undergone a
fistulizing operation (GSE or TE) using the Glautex drainage, in the 2nd group the
implantation of the Glautex drainage and drainage device was performed Ex-PRESS.
The maximum follow-up period was 1.5 years. The postoperative period was
unreactive. In both groups, there was a decrease in IOP to 14.6 = 1.5 mm Hg. in the
Ist group and up to 13.4 = 1.9 mm Hg. in patients of the 2nd group. Of the early
postoperative complications, the development of CHO should be noted in 6.9% of
cases in the 1st group and in 14.3% in the 2nd group” [44, 45].

N.S. Kryachko et al. studied “...patients with neovascular glaucoma who
underwent simultaneous implantation of a Glautex drain and Ex-PRESS. On the 2-
3rd day after the operation, hyphema of 1-2 mm level developed in 3 patients, which
was stopped within 3 days. Hypotension with the formation of CHO was observed in
one patient, however, after drug treatment, the detachment regressed. The authors
concluded that the combination of the Glautex drainage and the Ex-PRESS device in
patients with CVH reduces IOP and contributes to the preservation of visual
functions™ [123].

A.M. Khakimov (2013) et al. assessed “...the effectiveness of Glautex drainage
in non-penetrating hypotensive operations. At stage |, NGSE was performed using
drainage, on days 7-14 - stage Il, laser goniopuncture. The results of drain
implantation were compared with patients who underwent standard NGSE followed

by laser goniopuncture. After the operation, a decrease in the level of IOP was noted
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during all periods of observation. In 9 (39%) eyes, the development of CHO was

observed after laser trabeculopuncture, in connection with which two patients
underwent posterior scleral trepanation (PTS) in order to release suprachoroidal fluid
(CLF). In two cases, blockade of the trabeculopuncture zone was noted, which
required laser iridotomy™ [184].

A.A. Stepanov et al. (2015) developed “...a method of surgical treatment of
post-traumatic glaucoma by activating the uveoscleral outflow using a Glautex
drainage. The operation was performed in 16 patients, of which 8 eyes had aniridia
and aphakia with MIOLRepper implanted in 7 eyes. In 15 cases, a hypotensive effect
was achieved: the IOP was 15.32+2.67 mm Hg, the outflow easiness coefficient was
0.21£0.093 mm?*/min/mm Hg. According to ultrasonic biomicroscopy, the formation
of newly formed outflow tracts in the form of slit-like spaces was revealed at the site
of the resorbed drainage. The authors established complete drainage resorption by 6

months after surgery” [165].
Summary

According to the course of glaucoma, IOP indicators, as well as the number of
previous operations, the surgeon will be able to choose the most optimal method of
treatment for each patient individually. Different types of laser surgery are used both
in the initial and in the terminal stages of congenital glaucoma and give a positive
effect. A significant number of works devoted to the treatment of congenital
glaucoma indicate the relevance of improving new methods of its treatment.

A number of authors draw attention to the need to identify risk factors that
contribute to ophthalmotonus decompensation in the early and late periods after
AGO.

Despite the deep study of this nosology in the analyzed literature, there are no
clear criteria for choosing one or another method of treatment proposed by the
authors for any one specific form of the disease. At the same time, there is an obvious
need to develop a pathogenetically substantiated method of treatment and tactics for

choosing a surgical intervention, taking into account the anatomical features in the
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most complex forms of primary congenital glaucoma. But the problem remains

relevant, since the literature does not describe data on long-term results after surgery
for congenital glaucoma, but only describes the data of the first five years after AGO.
And also, there are no data on the results after each repeated surgery and on the
number of operations performed. There are very scarce data on the surgical treatment
of refractory glaucoma with the use of various types of drainage.

The influence of immune mechanisms on glaucoma in the form of the role of
Immunocompetent cells, antigens (AG), antibodies (AT), regulatory proteins
(cytokines, growth factors, etc.), immune reactions has been studied for a century. In
publications of the 21st century, the authors note the importance of interleukins in the
pathogenesis of glaucoma, discuss their involvement in neurodegeneration and
trabecular damage, and the significance of pro-inflammatory cytokines in apoptosis
of optic nerve cells.

It should be emphasized that a number of immunological mechanisms are
involved in the pathogenesis of glaucoma, and the identified significant changes
allow us to consider congenital glaucoma as a disease characterized by the
development of a systemic inflammatory response, which confirms the vascular and
metabolic theory of the pathogenesis of glaucoma. Detected statistically significant
disorders indicate the presence of pronounced shifts in the cytokine system at the

system level.
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Chapter Il. MATERIAL AND RESEARCH METHODS

§ 2.1. Characteristics of the examined children and the scope of the study

The study consisted of 3 stages. At the first stage, a retrospective and prospective
analysis of 5367 patients admitted to the eye department of the TashPMI clinic (Fig.
2.1).

When making a diagnosis, we used the ICD-10 classification and the A.P.
Nesterova and E.A. Egorova (2001). For a detailed description of the pathological
process in congenital glaucoma, we used the classification of N.A. Kachan, T.K.
Toykuliev (2004).

The inclusion criteria for the study were children with PVH aged 0 to 14 years
with a history of high IOP episodes, asymmetry of physiological optic disc excavation
(OND), megalocornea, and progressive myopia.

The exclusion criteria from the study were children with secondary glaucoma,
with syndromic pathology, as well as with concomitant diseases of the organ of vision.

The collection of material was carried out in the period from 2016 to 2020, for the
period from 2016 to 2018, a retrospective analysis of the case histories of patients with
PVH hospitalized in the eye department of the TashPMI clinic was carried out. From
2019 to 2020, a prospective analysis of the examination and surgical treatment of
patients with PVVH was carried out (Table 2.1).

Our prospective and retrospective analysis for the period from 2016 to 2020
showed that the incidence of patients with PVH is multidirectional. The largest number
of children with PVH was observed in 2017 and 2019 (22.8% and 26.8%, respectively),
the smallest number of patients was observed in 2018 (14.3%). So, for 5 years, the
frequency of PVH in children had a wave-like character, however, in 2020, there is an
increase in the incidence of this pathology in relation to 2016 (17.6% vs. 18.5%) by
0.9%.
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Fig. 2.1. Study design




Table 2.1.
The frequency of occurrence of HSV among children in the period from 2016
to 2020 (n=448)

Number of ici KKk
Total number - Suspicion of glaucoma
) operated patients
Years of patients Total Operated
**
Abs. % Abs. % Abs. | % Abs. %
2016 79 17,6 75 17,8 5 | 135 1 9,1
2017 102 22,8 94 22,3 11 | 29,7 3 27,3
2018 64 14,3 61 14,5 4 |10,8 1 9,1
2019 120 26,8 112 26,5 12 | 32,4 4 36,4
2020 83 18,5 80 19,0 5 | 135 2 18,2
Total * | 448 | 100,0 422 94,2 37 | 83 11 2,5

Note: ** - percentage of the number of operated patients; * - percentage of the total number of

examined patients

The number of operated children over the past 5 years was 94.2% of all
examined children with PVH. The frequency of AGO depended on the frequency
of detection of PVH, so the largest number of surgical interventions performed
occurred in 2017 and 2019 (22.3% and 26.5%, respectively), the smallest in 2018
(14.5%).

Suspicion of primary congenital glaucoma was noted in 30 children (8.2%)
out of 478 children, subsequently in 11 children (29.7%) the diagnosis of PVG was
confirmed. These children underwent AGO. In other cases (26 children), the
diagnosis of PVH was not established, these children were discharged home under
the supervision of an ophthalmologist at the place of residence.

The distribution of examined patients with PVH by sex and age is presented
in Table 2.2.
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Table 2.2
Age gradation and gender of children with congenital glaucoma included in
the study (n=448)

Girls Boys
abs % abs %

Age Abs %

From 0-3 years

: 326 | 72,7** | 145 | 445 | 181 | 555
congenital glaucoma

from 3-10 years

. 26 5,8 8 31,0 | 18 69,0
Infantile glaucoma

from 11 -14 years old

. 59 13,3 18 |305*| 41 69,5
Juvenile glaucoma

Suspicion of congenital

glaucoma 37 8,2 16 430 | 21 57,0

Total 448 100 187 | 41,8 | 261 | 58,2

Note: * - reliability of data between girls and boys (P<0.05); ** - reliability of data

depending on the amount of congenital glaucoma (P <0.05)

As can be seen from the table, the largest number of children at the time of
diagnosis was aged 0 to 3 years (72.7%), the smallest group consisted of 26
children with infantile glaucoma (5.8%) aged 3 to 11 years (P<0.01). Juvenile
glaucoma was observed in 13.3% of cases (59 children), whose age was 1-18
years.

Of these, girls accounted for 41.8% (187 children), boys 58.2% (261
children). A significant predominance of boys in the age group from 3 to 14 years
old (69.0% vs. 31.0%; P <0.05) and aged 11 to 18 years old (69.5% vs. 30.5%;
P<0.05)

Depending on the gender in our study, boys predominated in all age groups,
the ratio was 1.4:1.

At the 2nd stage of the study, we carried out a prospective study including the
study of the immunogenetic role of TNFa-308G/A, IL-10 C-819T and G-1082A
cytokine gene polymorphisms in the development of refractory glaucoma. Also, at
this stage, the effectiveness of the use of special “glasses” developed by us for
measuring the diameter of the cornea was evaluated in comparison with traditional
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methods, such as measurements using a regular school ruler and a surgical

compass.

The 3rd stage of the study consisted in evaluating the effectiveness of surgical
treatment of children with refractory glaucoma using Glautex biodegradable
drainage (21 children) in a comparative aspect with traditional fistulizing AGO (44
children).

§ 2.2. Ophthalmic research methods

In the study, all patients underwent ophthalmic standard diagnostic methods:

1) in order to establish the subjective symptoms of the disease (photophobia,

lacrimation, decreased visual acuity, pain in the eye), complaints were analyzed,;

2) when collecting an anamnesis, the duration of the disease, the treatment

being carried out and its effectiveness were established,;

3) external examination of the eye was carried out according to generally

accepted methods;

4) visual acuity was studied taking into account age using visometry on the

M110 projector (Carl Zeiss Jena)

The presence of vision in a newborn was judged by the direct and friendly
reaction of the pupils to light, as well as by the appearance of the Peiper

phenomenon with sharp and sudden illumination of the eyes.

The approximate visual acuity of the child was checked by tracking the
movement of a hand, a bright-colored object, or an ophthalmoscope. In older
children, if development and intelligence allowed, visual acuity was determined
using the Orlova table. Accordingly, for children older than 7 years, visual acuity

was determined according to the table D.A. Sivtsev.

5) Inspection under focal illumination was carried out using a magnifying
glass 13.0 D from OR-3 (LOMO).
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6) biomicroscopic studies were performed using a slit lamp with a M211

photo attachment (Carl Zeiss Jena).

5. Examination of the fundus was carried out by several research methods.
Direct ophthalmoscopy was performed using an ophthalmoscope. Indirect

binocular ophthalmoscopy was performed using a Skepens head ophthalmoscope.

Photographing of the fundus was carried out using a fundus camera
TOPCON TRC-500DX retinal camera, which allows you to capture the picture of
the fundus on electronic and paper media. The method is especially important

when observing patients in dynamics (Fig. 2.2).

6. The study of the angle of the anterior chamber was carried out using a

three-mirror Goldmann goniolens (Fig. 2.3 and 2.4).

Fig. 2.2. Fundus image taken with a fundus camera TOPCON TRC-500DX

retinal camera (Japan).

7. Carrying out tonometry and tonography is recommended for all patients to
study the level of IOP and eye hydrodynamics. To control IOP, a Maklakov
tonometer was used, which, despite the latest developments in the field of

medicine, today remains the gold standard in the diagnosis of various forms of
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glaucoma, including PVG. Tonometry and tonography were performed under

anesthesia. And also we determined the target pressure (norm P - the value of the

tension of the membranes of the eye, not more than 200)

Fig. 2.4. Image of the CPC with a Goldman goniolens

8. Ultrasound of the eye was performed using the UD-6000 ophthalmic
ultrasound diagnostic system (TomeyCo., Japan) with a nominal sensor generator
frequency of 10 MHz (Fig. 2.5).

8. Keratometry was performed by several methods:
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The first method is to measure the diameter of the cornea using an ordinary

school ruler (Fig. 2.6).

Fig. 2.6. Method for measuring the diameter of the cornea with a

regular school ruler
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The algorithm for measuring the diameter of the cornea using a regular

school ruler is as follows:

1. Place the ruler in front of the cornea under examination at a distance of
several millimeters, avoiding contact with it.

2. Measure the distance from the inner to the outer limb - the horizontal
diameter (the measurement must be carried out with the patient looking straight
ahead).

Criteria for evaluating this method: normally, the horizontal diameter of the
cornea of a newborn child is 9-10 mm, by the year it increases to 11.0 mm.
Including megalocornea - an increase in the horizontal diameter of the cornea by
more than 1-2 mm compared to the norm; microcornea - a decrease in the
horizontal diameter of the cornea by more than 1-2 mm in comparison.

The second method is to measure the diameter of the cornea using a surgical
caliper under anesthesia. Determination of the size of the cornea and limbus was
carried out using a surgical compass. The horizontal and vertical dimensions of the
cornea and limbus width were measured. The data were evaluated according to the
following parameters: the diameter of the cornea in normal newborns is 9-9.5 mm,
at 1 year 10-10.5 mm, at 2-3 years 10.5-11 mm. (Sidorenko E.I., 2001).

It is known that this is one of the subjective methods widely used in practice
for measuring the diameter of the cornea in children with corneal pathologies,
including PVH. It looks like an ordinary iron compass, in the form of a surgical
measuring compass with sharp ends (Fig. 2.7).

When measuring the diameter of the cornea with a measuring surgical
compass, the cornea is measured at two points, which gives a more objective result
when determining the size of the cornea diameter in two mutually perpendicular
directions. The method provides the universality of measuring the diameter of the
cornea both in adults and in children with different face shapes. Measuring the
diameter of the cornea using a measuring surgical compass makes it possible to

promptly detect pathological deviations of the cornea in terms of diameter.
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Fig. 2.7 Measurement of corneal diameter with a surgical caliper under
anesthesia

The effectiveness of this technique lies in the fact that it is possible to achieve
an accurate measurement of the diameter of the cornea with the compass as close
as possible to the eye. However, in young children, this device does not give
accurate results and can be traumatic.

In this connection, we have developed a new method for measuring the
diameter of the cornea. A new device for measuring the diameter of the cornea has
been proposed, which can be used in the follow-up of children with primary
congenital glaucoma at an early age.

The developed device allows to achieve a higher technical result, which is to
increase the efficiency of the measurement performed in a simple, reliable and fast
way, and is not traumatic.

Necessary accessories for remote measurement of the cornea diameter:

1. a device in the form of special "glasses" - invented by us to measure the
diameter of the cornea.

2. phone, tablet, any gadget for photographing the eye (Figure 2.8).
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3. a computer with a downloaded special AutoCAD program for accurate

calculation of the corneal diameter indicator.

Fig. 2.8. Device for remote measurement of the diameter of the cornea

(invention)

A device for measuring the diameter of the cornea of the eye is used as
follows (Fig. 2.9):
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Fig. 2.9. Corneal diameter measurement step

Children from 0 to 3 years old are asked the child's parent to fix the patient's
head and show an object with a bright color to fix the gaze.

A child from 3 years old and above is seated in a chair with a back, so that
he does not move as much as possible. Then put on special glasses with an open
semi-frame and a 3 cm tap at the bottom of the frame to match the size of the
cornea diameter with it.

Next, the patient is asked to open his eyes as much as possible and fix his
gaze on the object. Then, photographs are taken with a digital camera. This
concludes the survey.

Then the obtained digital photo is placed into the program for measuring the
diameter of the cornea. The program calculates the size of the diameter of the
cornea of the eye, comparing it with the size of a 3x cm tap placed on special half-

frame glasses in the lower part, which is right under the eye, and with an increase
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in the size of the cornea in dynamics or different from the age norm, the presence
of the disease or its progression is judged ( Fig. 2.10).

s

Fig. 2.10. Measurement of corneal diameter using a special program

Stages of measuring the diameter of the cornea using the proposed device:
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Glasses are put on (a device for measuring the diameter of the cornea is

placed as close as possible to the patient's cornea, the child looks at the camera for
several seconds).

The eye being examined is photographed using gadgets, for example, a
regular phone. In children over 3 years of age, measurements are carried out with
the help of special glasses with a corneal diameter meter that we have proposed.

In children under 3 years old, it is possible to measure the diameter of the
cornea using the tap itself, apply it to the lower eyelid, bringing the measuring
ruler as close as possible to the cornea, which is considered the main part of special
glasses.

3. Using a 2D or 3D computer-aided design and drafting system, AutoCAD
measures the corneal diameter. AutoCAD and its special applications, on the basis
of which they are widely used in mechanical engineering, architecture, as well as
in various branches of medicine, include a complete set of tools for complex three-
dimensional modeling and allow you to get high-quality visualization of models
using the mental ray rendering system. This program has a special application that
Is used to vectorize images. Supporting optical character recognition, as well as the
ability to accurately calculate more than 700 thousand elements, allows you to get
the most optimal calculation options, respectively, also the corneal diameter
indicator with minimal errors.

Studies of the first and third methods were performed on an outpatient basis,
the second method of measuring the diameter of the cornea using a surgical
compass was performed under anesthesia before AGO in children diagnosed with
PVH.

9. All patients diagnosed with suspected PVG underwent OCT (circular
scanning of 3.4 mm around the optic disc to measure the thickness of the nerve
fiber layer, to measure the thickness of the nerve fiber layer in the macular area).
As a result of the examination, we obtained a graph of the thickness of the nerve

fiber layer.
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The use of the method of optical coherence tomography of the optic disc and

retina in the early diagnosis of primary congenital glaucoma makes it possible to

identify the initial stage of this disease.
§ 2.3. Special research methods

2.3.1 Determination of tumor necrosis factor (protein-oligosaccharide
complex) and interleukin - 10 to assess the cytokine status in children with
PVH

115 pediatric patients with primary congenital glaucoma participated in the
cytokine status study. Of these, the comparison group consisted of 50 children with
PVH and 65 children with WG - the main group. As well as a control group with
32 healthy children without ocular pathology.

Linked immunosorbent assay. The TNF norm is 0-50 pg / | (picograms per
liter), the reference level is up to 8.2 pg / ml.

We have studied these cytokines in the venous blood of children with PVH
in the laboratory of immunoregulation of the Institute of Immunology under the

Academy of Sciences of the Republic of Uzbekistan.

2.3.2 Determination of TNFa-308G/A, IL-10 C-819T and G-1082A gene

polymorphism by immuno-genetic method

The material for DNA extraction was 3-5 ml venous blood from the cubital
vein (Beckton-Dickinson vacutainers were used for blood sampling) with an
anticoagulant/preservative 15% tripotassium EDTA (Ethilendianin-tetraaceticacid).
Blood for further processing could be stored up to 24 hours at a temperature not
higher than +4°C.

To obtain genomic DNA, a two-stage method of lysis of blood cells was
used. By double centrifugation of the entire volume of whole blood in RCLB
buffer (Redcellslysisbuffer - erythrocyte lysis buffer) at a speed of 1500 rpm for
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15-20 minutes, erythrocyte lysis was carried out. The use of RCLB causes an

osmotic shock of the erythrocytes, leading to their swelling and further destruction.

The supernatant containing destroyed erythrocytes was carefully poured out
of the tube, the rest of the supernatant was aspirated. The clot of the leukocyte
mixture remaining at the bottom was lysed in the leukocyte lysis buffer WCLB
(Whitecells lysis buffer, white blood cell lysis buffer) in an amount depending on
the volume of the leukocyte mixture. WCLB is also a preservative for the storage
of leukocyte mass lysates even at room temperature. In this state, the lysates could
be stored indefinitely.

Lysis Buffer Prescriptions:

RCLB WCLB

1 mM NH4HCO3 100mM Tris-Cl (pH 7.6)

115 mM NH4CI 40 mM EDTA (pH 8.0)

Autoclave 50 mMNacCl 0.05% Sodiumacide

After autoclaving 0.2% SDS

Further purification of leukocyte mass lysates is based on the alcohol-salt
treatment method according to S. Miller et al. (1988) in a modification proposed
by the laboratory of Stanford University.

To 400 ul of the leukocyte mass add 150 ul of 5SM NaCl, mix on a shaker
and place on ice for 10-20 minutes, then centrifuge at 1200 rpm for 15 minutes.

The supernatant is taken into another Eppendorf tube and 100% ice-cold
ethanol is added. With gentle shaking, a quaternary strand of the DNA molecule
appears in the mixture; the mixture is centrifuged at 1200 rpm for 15 minutes; the
supernatant is removed, and the whitish spot remaining at the bottom of the tube is
washed again in 80% ethanol at 1200 rpm for 10 minutes. The supernatant is
drained, the remaining alcohol is carefully removed, the tube is left open until the
alcohol has completely evaporated (for 12 hours at room temperature or in a

thermostat at a temperature of 40-45°C for 2 hours).
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After the alcohol has evaporated, a solution of TE (Tris-EDTA) diluted with
distilled water in a ratio of 1:3 (TE: water) pH 8.0 is added to the test tube with
dried DNA. DNA was stored at —20 OC.

Methods for identifying allelic variations of polymorphic loci of patient

genes. Polymerase chain reaction (PCR) was carried out on a Rotor-Gene-2000
thermocycler from CorbettResearch with the use of appropriate primers and 10 ul
of a PCR mixture (manufactured by NPO Litekh) containing 2 mMMgCI2, Taq
DNA polymerase, and Cresol Red dye.

Visualization of the results was carried out by electrophoresis in 2% agarose
gel with ethidium bromide at 150 V and 290 mA.

Conducting a polymerase chain reaction (PCR). To detect the studied
polymorphisms, amplification of certain sections of the corresponding genes was
carried out.

To determine the polymorphic alleles of cytokine genes, the allele-specific

PCR method was used.
§2.4. Characteristics of methods of surgical treatment of refractory glaucoma

2.4.1. Technique for fistulizing antiglaucoma surgery using autoscleral

drainage

Patients underwent the following AGO:

1. Traditional method - 44 children with RG: sinus trabeculotomy and
sclertrabeculectomy.

2. Combined method of surgical treatment of PVH with implantation of
autoscleral drainage with the creation of three ways of outflow of intraocular fluid.

3. Deep sclerectomy.

4. Basal iridectomy.

The AGO method using an autoscleral stem has several advantages:

Simultaneous impact on the outflow path in 3 directions:
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1. Sinus trabeculotomy ab externo according to Burian - into the scleral

sinus.

2. Cyclodialysis - cycloretraction with autoscleral drainage into the
suprachoroidal space.

Basal iridectomy with sclerectomy - under the scleral flap into the episcleral
venous system.

A method of surgical treatment of primary congenital glaucoma proposed by
the authors Buzrukov B.T., Levchenko O.G., Khamroeva Yu.A. (Patent for
invention Republic of Uzbekistan No. 1AP04890 dated May 12, 2014). Under
general intubation anesthesia produced:

1. Treatment of the surgical field is normal.

2. Blephorostat

3. Within 11 to 1 hours, the conjunctiva is separated from the limbus.

4. Diathermocoagulation of scleral vessels is performed.

5. A “P”-shaped scleral flap is created with the base to the limbus, 5x4 mm
in size and 2 of the sclera part thick. Then strips are cut out with a thickness of /2
of the sclera, 1x4 mm in size, on both sides of the scleral flap.

6. Under the “P”-shaped scleral flap in 72 of the sclera, 3 mm away from the
limbus, two through cuts are made parallel to the limbus in the projection of the
flat part of the ciliary body: left and right, 1.5 mm long. In this case, the left
incision starts from the projection of the face of the "P"-shaped scleral flap, and the
right incision - from the projection of the right side of the "P"-shaped scleral flap.

7. Between the incisions to the supraciliary space, a tunnel is formed through
which the scleral strips cut and rolled for 1800 are placed in the anterior chamber,
followed by cycloretraction. In this case, an outflow of aqueous humor occurs
through the superficial scleral pathways.

8. The projection of the venous sinus is located, sinus trabeculotomy is
performed, using the introduction of Kharms' trabeculotome. Then the trabecula is
dissected by turning the trabeculotome, first to the right, then to the left. In this
case, the outflow of intraocular fluid occurs through natural trabecular pathways.
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9. Basal iridectomy with trabeculectomy is performed, in which the outflow

of agueous humor occurs through the subconjunctival tract.
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Fig.2.12. Method for surgical treatment of congenital glaucoma using

autoscleral drainage

10. The superficial scleral flap is placed in place and sutured with two
interrupted sutures 10:00

11. 2 sutures are applied to the conjunctiva at 6:00 at 11:00 and at 13:00 at
the limbus.

12. A monocular aseptic dressing is applied.

2.4.2. Technique for fistulizing antiglaucoma surgery using biodegradable

drainage Glautex

The most optimal TDA and TMA models of antiglaucoma resorbable
drainage "GLAUTEX" were selected for use in sick children with refractory
glaucoma and a registration certificate was obtained for the use of this drainage in
all regions of Uzbekistan.

There are several models of drainage "Glautex". Drainage antiglaucomatous
resorbable "Glautex" model TDA is recommended for children older than 3 years.
Designed to be placed around the scleral flap during antiglaucomatous operations
of penetrating type in order to prevent the formation of adhesions in the

postoperative zone and stabilize intraocular pressure within the normal range.

Fig. 2.13. A kind of drainage ""Glautex"'
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e

Fig. 2.14. Registration certificate for drainage «Glautex»

>

1.512.0 mm

0.15mm

1.5
52mm

Fig. 2.15. Drainage model TDA
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Characteristics of Glautex drainage model TDA

Table 2.3

Characteristics

model

Composite material based on polylactic acid

Material
(polylactide) and polyethylene glycol
Structure Porous
Terms of resorption 4-8 months
Thickness 0.15mm
Width 2.0mm (+/- 0.2mm)
Length 5.2mm (+/- 0.2mm)

Remaining shelf life

10 months (80%)

Country of origin

Russian Federation

Code in the nomenclature

classification of medical 343450
devices by type
£
E ——
i £
— 15 | o A S
2.8 mm
Fig. 2.16. TMA Model Drainage Image
Drainage antiglaucomatous resorbable "Glautex" model TMA

recommended for children from O to 3 years.

IS

Designed to be placed around the scleral flap during antiglaucomatous

operations of penetrating type in order to prevent the formation of adhesions in the

postoperative zone and stabilize intraocular pressure within the normal range.
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Table 2.4
Characteristics of Glautex drainage model TMA
Characteristics Model TMA
Material Composite material based on polylactic acid
(polylactide) and polyethylene glycol
Structure Porous
Terms of resorption 4-8 months
Thickness 0.15mm
Width 2.0mm (+/- 0.2mm)
Length 5.2mm (+/- 0.2mm)
Remaining shelf life 10 months (80%)
Country of origin Russian Federation
Code in the nomenclature
classification of medical devices | 343450
by type

The technique of the proposed method of fistulizing antiglaucomatous
surgery using biodegradable drainage "Glautex" was carried out in 21
children with WG:

1. Treatment of the surgical field is normal.

2. Blephorostat.

3. within 11 to 1 o'clock in the upper segment of the eyeball from the
limbus, an incision and separation of the "P" shaped conjunctiva is

performed.
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—

Flg 2.18. Cutting out the scleral flap

4. A frenulum suture is applied to the superior rectus muscle.

5. Perform diathermocoagulation of scleral vessels.

6. In the form of a trapezoid, a superficial scleral flap is created for
1/2-1/3 of the thickness of the sclera.

7. Through cuts of the remaining layers of the sclera are made along

the anterior border of the stratification 4 mm from the limbus, a spatula is
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used to exfoliate the ciliary body and the iris from the filtering sections of

the sclera (cyclodialysis).

8. The projection of the venous sinus is located, sinus trabeculotomy
Is performed, using the introduction of Kharms' trabeculotome. Then the
trabecula is dissected by turning the trabeculotome, first to the right, then to
the left. In this case, the outflow of intraocular fluid occurs through natural
trabecular pathways.

9. Then a basal iridectomy with trabeculectomy is performed, in
which the outflow of aqueous humor occurs through the subconjunctival
tract. (trabeculectomy)

10. Capture and incision of the peripheral part of the iris to form a hole in
order to improve the outflow of intraocular fluid from the posterior chamber to the

anterior.

Fig. 2.19. Putting on the drainage sleeve on the scleral flap
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Fig. 2.20. Fixation of the scleral flap and suturing the conjunctiva

11. A Glautex drainage sleeve is put on the scleral flap.
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12. The scleral flap with drainage is placed in place, it is repositioned and

fixed with 1 or 2 sutures in the apex area.

13. The conjunctival incision is sutured with an interrupted suture.

14. Dexamethasone 0.4% 0.3 ml and ceftriaxone 0.3 ml are injected under
the conjunctiva to prevent secondary infection.

15. A monocular aseptic dressing is applied.

Causes of CHO in AGO:

1. during the opening of the fibrous capsule of the eye, a sharp
decompression develops, leading to a violation of the anatomical relationship;

2. Traction displacement of the ciliary body and iridolenticular diaphragm
anteriorly with the formation of negative pressure in the suprachoroidal space and
extravasation of the liquid part of the blood into it;

3. Hypotension that occurs during surgery due to excessive external filtration
of the intraocular fluid with inadequate antiglaucomatous fistula or insufficient
sealing of the surgical wound;

4. Violations in the hemodynamics of the fluid of the suprachoroidal space.

In the postoperative period, local therapy is prescribed:

1. Antibacterial drugs;

2. Anti-inflammatory drugs;

3. Local metabolic preparations;

However, | would like to note that despite the development of possible
complications, the most effective method of treating various types of glaucoma is
the implantation of drains. Biodegradable drainage Glautex, according to the
literature data, as well as according to its own research, showed the ability to long-
term and stable 10P normalization compared to other drains used in AGO in
children with refractory glaucoma.

Benefits of biodegradable drainage "Glautex™:

1. When installing drainage "Glautex" no complex and time-consuming
manipulations are required, the correct position of the implant in the postoperative

period is guaranteed due to its simple and reliable fixation.
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2. The use of "Glautex" without exerting excessive pressure on the

surrounding tissue, has a small thickness and does not swell.

3. Complete resorption of the drain within 6 months allows the formation of
aqueous humor outflow tracts and eliminates long-term adverse reactions that may
occur with non-resorbable material.

5. "Glautex" can be combined with any other methods of preventing
excessive scarring.

6. "Glautex" is practically invisible the next day after the operation.

7. "Glautex" drainage makes it possible to obtain a stable and long-term

hypotensive effect, which reduces the likelihood of repeated surgical interventions.
§2.5. Statistical processing methods

The data obtained by us in the study of children diagnosed with PCV were
subjected to statistical processing using the Microsoft Office Excel - 2016 software
package. We used the methods of variational non-parametric and parametric
statistics with the calculation of the arithmetic mean (M), standard deviation (o),
standard error of the mean (m), relative values (frequency, %). Statistical
significance was determined by Student's t-test (t) with the calculation of the error
probability (P) when checking the normality of distribution (according to the
kurtosis test) and the equality of general variances (Fisher's F-test). A significance
level of P < 0.05 was taken as a statistically significant change. Statistical
significance for qualitative values was calculated using the 2 test (chi-square) and

z-test (Glantz) using the following formula:

. ’l’Ll ° /I’LZ
2= PrmP2) Ay o + )

Where p; =p; /ny and p, =u, /n, are compared experimental frequencies,
and p=(n; +uz )/(ny +n, ) average frequency of occurrence of the feature in both
groups.
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2.5.1. Statistical processing of medical genetic results

Statistical processing of medical genetic results was carried out using
statistical software packages Arlequin 2006 (version 3.5.2.2.), Excel 2003, SISA
and a number of formulas below.

The following indicators are generally accepted in medical statistics:

1. The calculation of gene frequency in healthy and sick people is carried
out according to the formula of the ratio of the number of a certain allele to
twice the total number of individuals in the sample:

(2.1)

where: a is the number of alleles in the study,

n is the number of individuals in whose phenotype the gene variant is
present.

2. To conduct statistical analysis for haplotypes, the 2x2 table contains

slightly different data, however, it is also based on typing data.

allele i
Availability | Absence j Sum in rows
[
| Availability j a (+/+) B (+/-) a+hb
allele j :
Absence i c (-/+) d(-/-) c+d
Sum in columns atc b+d N = at+b+c+d

where a are individuals who have a haplotype with alleles i and j,

b - individuals who do not have allele j in haplotypes,

C - persons in whom only the j allele is present in the haplotypes,

d - persons who do not have a haplotype consisting of alleles i and j,

N - The total number of examined in both groups.
The value of Aij is calculated according to the formula proposed by J.G.
Bodmer and W.F. Bodmer (1970) [81].
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Ajj = (d/N)? - [((b+d)/N) - ((c+d)/N)]Y* (2.2)

The value obtained from this formula is important for determining the

measure of not only the participation of alleles in the haplotype, but also the
frequency of this haplotype (Haplotypefrequency - HPij). Haplotype frequency is
calculated using the Matius formula:
HP;; = GFi - GF; + Ajj

Where: The GF for each allele is calculated using the above formula.

3. Gene frequency is determined taking into account the Hardy-Weinberg
law for a biallelic system according to the formula: P=1- (2.3)

Where: P is the frequency of the gene, A is the frequency of the
corresponding antigen (phenotype) [140].

Reliability (p) of compared values. It is determined from the table of
factorials using the criterion y2 calculated by the Holdene formula [113]: y2=
Wy2c taking into account one degree of freedom — df=1, where:

W:X,V=l+l+l+£ n y=1nRR
v a b ¢ d

After transformation, the final formula takes the following form:

((a+0.5)x(d +0.5)°
2_ (b+0.5)x(c+0.5)

If at least one of the values a, b, c, d is equal to 1, then the significance of
differences in the frequency of occurrence of genes and haplotypes is calculated

using 2 adjusted for Yates for sample continuity:

2_ (axb +bxc)® xN
L= axb)x(c+ d)x(@a+c)x(o+d)

The value of %2, exceeding 3.841 (corresponding to p<0.05), is considered as
an indicator of a significant difference between the frequency characteristics in the

compared groups.
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The odds ratio (OR) was defined as the ratio of the probability that an event

will occur to the probability that the event will not occur. The chance in each group
of patients was the probability of the presence of the studied sign to the probability
of its absence.

A binary logistic regression model was used to construct 95% confidence
intervals (CI) and a point estimate of the odds ratio (OR). The reliability of the
models was assessed using the maximum likelihood method. The odds ratio
calculated for different groups with pathology is statistically significant if the 95%
confidence interval for the odds ratio does not include one, therefore, to identify
statistically significant differences, it is sufficient to present the OR and its 95%
Cl.
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Chapter I11. CLINICAL AND FUNCTIONAL CHARACTERISTICS OF
THE ORGAN OF VISION IN CHILDREN WITH REFRACTORY
GLAUCOMA ACCORDING TO RETROSPECTIVE AND PROSPECTIVE
ANALYSIS DATA FOR THE PERIOD 2016-2020

3.1. Clinical and ophthalmological characteristics of children with refractory

glaucoma and primary congenital glaucoma

We analyzed 448 patients (896 eyes) who were treated and examined in the
eye department of the clinic of the Tashkent Pediatric Medical Institute with a
diagnosis of primary congenital glaucoma and suspected PVG for the period from
2016 to 2020.

All children with primary treatment were hospitalized on an emergency
basis. Sick children who applied for hospitalization for the second time were
examined and prepared for surgical treatment by an ophthalmologist at the
polyclinic at the place of residence. Patients under the age of 1 month were
prepared for surgical treatment in the intensive care unit.

Prior to hospitalization for surgical treatment of PVH and suspected PVH,
all children were seen by an onco-ophthalmologist at the Republican Research
Institute of Oncology, and Doppler ultrasound was performed to rule out
oncopathology.

The following conclusion was obtained: during an objective examination of
sick children with a diagnosis of PVH and suspicion of PVVH with the inclusion of
Doppler ultrasound, in all cases (100%), an increase in the PZO of the eyeball was
found in comparison with the age norm, the vitreous body is homogeneous, the
retina is adjacent, the vascular pattern of the retina not deformed, not depleted.
Retrobulbar thickness of the optic nerve 3.5 mm, homogeneous structure.
Pathological vascularization at the level of the choroid is not observed. There are
no data for intraocular mass formation. After exclusion of neoplasms of the
eyeball, additional examination and surgical treatment in the eye department of the

TashPMI clinic was recommended.
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In the admission department of the TashPMI clinic, all the patients examined

by us were consulted by related specialists: a neuropathologist, a pediatrician, an
otorhinolaryngologist.

In order to assess the somatic status of the children, additional research
methods were prescribed: laboratory (general blood count, urine, feces,
biochemical studies), ECG, EEG (neurosonography depending on age).

Of all 448 patients analyzed, 32 (7.2%) patients were found to have a
contraindication to anesthesia due to their somatic condition. Of the 32 sick
children, 15 (47%) patients were diagnosed with acute respiratory disease, 5 (16%)
were diagnosed with nasopharyngitis, 2 (6%) had gastrointestinal dysfunction, one
child had secondary fermentopathy, 6 (19%) children exhibited icteric syndrome
and 4 (13%) revealed bradyarrhythmia. All patients were discharged home for
further examination and treatment by a pediatrician, a cardiologist at the place of
residence, with a recommendation to instill drugs that reduce 10P.

Interpreting the obtained laboratory data, no pathological changes were
found in the rest of the children, all indicators were within the reference values.
ECG examination revealed no pathological disorders in all cases (100%).

The data of ultrasound examination of the structure of the brain -
neurosonography showed that in 65.2% of children there were signs of
posthypoxic changes in the brain (without dilatation of the CSF pathways). The
results of the study of electrical summation and filtration of processes in neurons -
EEG revealed that 74.2% of children had diffuse changes in the brain.

As a result of neurophysiological studies and interpretation of the data
obtained by a pediatric neurologist, it was shown that 75% (213 patients) were
diagnosed as a consequence of perinatal pathology of the nervous system.

After establishing the above changes in the somatic status, all children were
re-examined by a pediatrician and a neuropathologist, with a combination of the
results of laboratory and instrumental studies and clinical data, no

contraindications to surgical intervention for PVH were found.
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For children under 3 years of age, conventional ophthalmological research methods

for PVH were performed under general anesthesia. For relaxation, the muscle
relaxant seofluran was used, which also had a hypotensive effect on 10P.

Thus, in preparation for surgical treatment, all 448 children with a diagnosis of
PVH and suspicion of PVH underwent generally accepted standard diagnostic
methods, and of these, 32 (7.2%) had a contraindication to anesthesia due to
somatic status, 37 (8.2%) ) children had a dubious diagnosis, in connection with
which a diagnosis of suspicion of PVH was made. Children with changes in
somatic status were sent home for treatment at their place of residence. Naturally,
they are advised to take eye drops to lower IOP and receive appropriate treatment
from an allied health professional.

The remaining 390 children (87%) underwent examination and AGO under
anesthesia. In connection with the correct preparation for anesthesia of children
with PVH and suspicion of PVH, not a single lethal outcome was observed for the
period 2016 to 2020.

Surgical treatment was performed in 390 patients, among which 265 children were
initially operated and 125 children were re-operated, these children were diagnosed

with refractory glaucoma (Fig. 3.1).

Wlleperiii WBtopoii ETperuit B YerBepThiil

Fig. 3.1. Multiplicity of AGO operations for the period from 2016 to 2020
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The study of the multiplicity of AGO showed that the largest percentage was

primarily operated children - 68%, and patients operated on 2 or more times, that
IS, patients with WG - 32%.

All patients underwent biomicroscopy, which showed that patients with RG
are admitted with severe keratopathy and dystrophic changes in the cornea (Fig.
3.2).

The results of the study of tonometric and tonographic parameters in the
studied groups showed that patients with HR have significantly higher rates of both
true and tonometric IOP compared with the initially operated patients (Fig. 3.3).

An analysis of the PZO parameters in the studied groups compared with the
age norm showed that in patients with HR, the PZO indicators exceeded the age
norm by an average of 4.6 mm, while in primary operated patients it exceeded the

average by 3.3 mm (Fig. 3.4).

Zg [3HAYEHME]* [3HAYEHME]* [SHAYEHME]*
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30 26,5 26,5 27,8
20
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0
PacwupeHune lumba NnHuA Maba OTek porosuuibl Ouctpodua
pOrosuLibl
B [MepBMYHO ONepmnpoBaHHble BonbHbIe B PedpaKkTepHble 6onbHbIE

* Reliability of data between groups (p<0,01)
Fig. 3.2. Biomicroscopic parameters of the anterior segment of the eye in the

studied groups
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Fig. 3.3. Indicators of tonometry and tonography in the studied groups
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Fig. 3.4. PZO parameters depending on the age norm in the studied groups
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As can be seen from the diagram, 47% of sick children with WG have PZO

values of more than 5.0 mm (4.5+£0.02 mm), while with primary operated PVH,
only 18% (P<0.05).

In patients with WG in 50% of cases (every fifth child), the need for
repeated surgical intervention develops 12-24 months after the primary surgical
intervention, the smallest percentage occurs in the first 12 months (12.8%) after the
primary AGO (Fig. 3.5).

Thus, in a retrospective study, it was found that refractory glaucoma
occurred in 32.11% of cases after traditional operations, was characterized by a
lack of stabilization of the glaucoma process, which was manifested by an increase
in the diameter of the cornea, the posterior eye of the eye, tonometric and
tonographic parameters and a deterioration in the clinical and functional

parameters of the organ of vision.
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Fig. 3.5. Terms of development of complications leading to the
development of refractory glaucoma in children (n=125)
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§3.2. Algorithm for diagnosing children with suspected congenital glaucoma

We examined 37 children (74 eyes) aged 2 to 18 years with a diagnosis of
suspected primary congenital glaucoma, who applied to the consultative and
diagnostic clinic at the clinic of the Tashkent Pediatric Medical Institute. All these
children were urgently hospitalized in the eye department of the clinic of the
Tashkent Pediatric Medical Institute for the purpose of examination and
clarification of the diagnosis of PVH.

On the part of the organ of vision in the children examined by us with a
diagnosis of suspected PVH, the following pathologies were identified: ametropia -
myopia in 19 (48.4%) cases; diseases of the anterior segment of the eyeball-
megalocornea were detected in 6 children, sclerocornea was detected in 2 children
(23.6%); diseases of the posterior segment of the eyeball - in 10 children (28%).

Analysis of the results of gonioscopy of 37 children (74 eyes) showed that
the majority were found - 26 (52 eyes) patients had an anterior chamber angle
open. Out of 11 (22 eyes) operated children in whom the diagnosis of PVH was
confirmed, goniodysgenesis grade | was observed in 5 eyes (22.7%), grade Il — in
2 (9%), grade 111 — 4 eyes (18.2%) (Fig. .3.6).

In 70% of cases (52 eyes) of children, P10 is within the normal range (19.6 +
0.03), and in 30% of cases, 22 eyes are above the norm.

An increase in PO was observed (26.17+0.03 mmHg) in 26 eyes (35%),
within the normal range (19.63+0.03 mmHg) in 48 eyes (65%) parameters were
within the normal range.

The Becker coefficient was increased in 5 eyes (6.7%) and amounted to
141.33 + 2.5 and in other cases the indicator was 65.5 + 1.3.
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Fig. 3.6. Distribution of examined patients depending on the degree of
goniodysgenesis

When performing A-scanning, the indicators of PZO in children in 13 eyes
amounted to 26.50+1.3 mm and significantly exceeded the age norm (23.18+0.2
mm); in 51 eyes, the indicators of PZO were significantly close to those of the age
norm; at the age of over 12 years, the PZO parameters in 10 eyes were 24.56+2.7
mm, which was significantly higher than the age norm (23.55+0.3 mm).

All patients diagnosed with suspected PVH underwent pachymetry to
determine the CTR (normal values ranging from 538+40 to 548+40 um).
Pachymetry data: in the eyes was 539+2.5 pm (normal), in 27 eyes 653+3.3 (thick
cornea), 495+2.5 um (thin) in 9 eyes.

The data of the results of the study of a comparative analysis of the
morphometric parameters of the ONH in the children examined by us with a

diagnosis of suspected PVVH are presented in Table 3.1.

75


https://doi.org/10.5281/zenodo.7331304

Algorithm for diagnosing children with primary congenital glaucoma Monograph. Primedia E-launch Shawnee,
USA P. 122. ISBN: 979-8-88722-508-1 DOI: https://doi.org/10.5281/zenodo.7331304

Table 3.1
Comparative analysis of the morphometric parameters of the optic disc
Children Normal indicators
Morphometric parameter Number of | (according to O.V.
parameters
eyes Fenkova)
OD size (Disc area) mm2 2,18+ 0,18 | 22 (76%)
2,34+0,27
2,64+1,2* |7 (24%)
cup volume mm2 0,18+1,8 24 (83%)
0,17+0,11
0,45+0,22* |5 (17%)
area of the neuroretinal rim (Rim | 1,71+0,21 | 21 (72%)
1,87+0,15
volume) mma2 1,32+1,2* | 8 (28%)
ratio of the excavation area to the | 0,59+0,28* | 7 (24%)
. 0,27+0,16
ONH (cup/disc area) 0,31+1,22 | 22 (76%)
RNFL thickness (Mean RNFL | 101+£8,5 21 (72%)
114,50+6,11
thickness temporal, pm) 69,5+8,1* | 8 (28%)

Note: * - reliability of data to the indicators of the control group (P <0,05).

In patients in 23 eyes P averaged 236+1.3, in 51 eyes the average was within

175+3.5.

In 26 children (52 eyes), the diagnosis of primary congenital glaucoma was

not confirmed.

In these children, the RRP was uniform over the entire
circumference, the shape of the RRP was associated with the diameter of the
retinal arterioles, which are significantly wider in the lower temporal segment than
in the upper temporal segment. In addition, all segments corresponded to the
morphological features of a cribriform plate with large pores and a relatively
smaller amount of intermediate connective tissue in the lower and upper quadrants
compared to the temporal and nasal sectors.

Thus, the main criteria for the diagnosis of primary congenital glaucoma in

children diagnosed with suspected primary congenital glaucoma are indicators of
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daily tonometry and indicators of eye hydrodynamics, the state of the angle of the

anterior chamber (narrow or closed) and the fundus (the ratio of the area of the
neuroretinal rim to the area of excavation) .

Based on all studies, the diagnosis of primary congenital glaucoma was
confirmed in 11 children (30%).

Our thorough analysis of the study of the clinical and functional state and the
use of an algorithm for diagnosing children with suspected primary congenital
glaucoma and with the initial stages of primary congenital glaucoma should
include, in addition to standard ophthalmological methods, mandatory OCT to
determine the morphometric parameters of the ONH, pachymetry to determine the
CTR and subsequent determination tension of the membranes of the eye.

Of all 37 children (74 eyes) examined by us with a diagnosis of suspected
PVH, this pathology was not confirmed in 70% of patients (26 children).

To determine the effectiveness of the proposed mandatory diagnostic
methods, the examined children first underwent only standard research methods
(control group), then standard + additional research methods (main group), which
showed that the use of optical coherence tomography of the optic disc and retina,
pachymetry, in the early diagnosis of primary open-angle glaucoma allows
diagnosing the initial stage of pathology in 74% of patients, which, in general,
increases the efficiency of diagnosing congenital glaucoma and reduces the
number of bed days in the hospital by 2.3 times (Fig. 3.7).

When using the proposed algorithm, the time spent by an ophthalmologist in

interpreting all the obtained clinical, instrumental and laboratory results is reduced.

77


https://doi.org/10.5281/zenodo.7331304

Algorithm for diagnosing children with primary congenital glaucoma Monograph. Primedia E-launch Shawnee,
USA P. 122. ISBN: 979-8-88722-508-1 DOI: https://doi.org/10.5281/zen0d0.7331304

80%

74%

70%

60%

50%

S

(o))
=]

oS

40% -

30% -

20% -

10% -

0% -
CTaHOapPTHble MeTo4bl ANAarHOCTUKU CTaHAapTHble + AONO/IHUTE/IbHbIE MEeTObl

Fig. 3.7 Percentage of detection of primary congenital glaucoma in children

using standard and standard + proposed diagnostic methods

Assessment of sensitivity and specificity of traditional methods and
diagnostic methods with the inclusion of an algorithm is presented in Table 3.2.

The algorithm for diagnosing children with suspected primary congenital
glaucoma and with the initial stages of primary congenital glaucoma should
include, in addition to standard ophthalmological methods, an obligatory OCT
study to determine the morphometric parameters of the ONH, pachymetry to
determine the CTR and subsequent determination of the tension of the membranes

of the eye.

Table 3.2
Informativeness of the application of the diagnostic method in case of
suspected PVG

Diagnostic methods 1 group 2 group
Sensitivity 80% 90%
Specificity 70% 90%
Accuracy 80% 80%
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Positive predictive value 70% 90%

(+VP, positivepredictivevalue),

Negative predictive value 80% 80%

(-VP, negative predictive value)
Average 76% 86%

Thus, when applying the proposed algorithm, in 74% of cases, it was
possible to start adequate early treatment, which contributed to the achievement of
the desired results in the treatment of this pathology, and, taking into account the

social significance, to improve the quality of life of children.

Evaluation of the economic efficiency of the proposed algorithm,
The use of the proposed algorithm has a significant impact on cost
savings for the state.
The definition of economic efficiency (Eust) is as follows:
1. First, we determine the cost of traditional diagnostics (Sc..):
Sen=As*(Ty+Z,,)=50*(78 000+12000)=4 500 000 cym
T,= Bo*CotMr=( B1*C;+ B,*C, +B3*C3) +M=78000 cym
D; - Quantity by type of consumables used for clinical diagnosis of one
patient (J =1,2,......,N);
C, - Cost by type of consumables used for clinical diagnosis of one patient;
T,,— The cost of complex clinical diagnosis of one patient.
Z,. - The cost of paying a specialist to process the results of diagnosis:
Ly = Lypot Lsne= 9000+3000=12000 cym
Z,,, — salary of an ophthalmologist per unit of time;
Z...w - medical staff salary;
2. Now we determine the cost of diagnostics:

Sipr=As™*T,=50*78 000=3 900 000 soum
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In this case, the economic effect (Epog) due to the application of the

diagnostic algorithm proposed by us is determined:

Orpor = Sexn = Supa=4 500 000 - 3 900 000 cym =600 000 cym
Thus, the overall economic efficiency from the introduction of the proposed
algorithm is 600,000 soums per patient, for our study - 10,200,000.
Based on the foregoing, it can be concluded that the proposed algorithm for
diagnosing children with suspected congenital glaucoma is effective, and its

implementation in practice is expedient.

Conclusions on Chapter |11

In preparation for surgical treatment, all 448 children with a diagnosis of
PVH and suspicion of PVH underwent generally accepted standard diagnostic
methods, and of these, 32 (7.2%) children had a contraindication to anesthesia due
to their somatic status, 37 (8.2%) children had doubtful diagnosis, in connection
with which the diagnosis of suspicion of PVG was made.

Children with changes in somatic status were sent home for treatment at
their place of residence. Naturally, they are advised to take eye drops to lower IOP
and receive appropriate treatment from an allied health professional. The
remaining 390 children (87%) underwent examination and AGO under anesthesia.
In connection with the correct preparation for anesthesia of children with PVH and
suspicion of PVH, not a single lethal outcome was observed for the period 2016 to
2020. The frequency of refractory glaucoma is 32.1% of the total number of
operated patients (390 patients).

The main criteria for the diagnosis of primary congenital glaucoma in
children diagnosed with suspected primary congenital glaucoma are daily
tonometry and eye hydrodynamic indicators, the state of the anterior chamber

angle (narrow or closed) and the fundus (the ratio of the area of the neuroretinal
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rim to the area of excavation). Based on all studies, the diagnosis of primary

congenital glaucoma was confirmed in 11 children (30%).

Our thorough analysis of the study of the clinical and functional status and
the use of an algorithm for diagnosing children with suspected primary congenital
glaucoma and with the initial stages of primary congenital glaucoma should
include, in addition to standard ophthalmological methods, mandatory OCT to
determine the morphometric parameters of the ONH, pachymetry to determine the
CTR and subsequent determination tension of the membranes of the eye.

Thus, in a retrospective study, it was found that refractory glaucoma
occurred in 32.11% of cases after traditional operations, was characterized by a
lack of stabilization of the glaucoma process, which was manifested by an increase
in the diameter of the cornea, the posterior eye of the eye, tonometric and
tonographic parameters and a deterioration in the clinical and functional

parameters of the organ of vision.
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CONCLUSION

Glaucoma is one of the most severe forms of ophthalmopathology,
occupying a leading position among the causes of blindness and low vision [73,
126]. Congenital eye pathology remains to this day the main cause of blindness
and low vision in children, while congenital glaucoma (CH) reaches 10%, causing
4.4% of cases of blindness and 2.2% of low vision.

VH is characterized by a wide variety of clinical symptoms, the complexity
of pathogenesis and the severity of outcomes. The modern classifications of VG
used are based on structural and anatomical changes in the eyes due to high
intraocular pressure (IOP) and do not cover visual functions depending on the age
of children and the form of pathology.

Signs of PVH disease in 60% of children can be detected already in the first
6 months of their life, in 80% - in the first year of life [188]. When examining
newborns in maternity hospitals, in 90% of them the disease can be diagnosed with
early signs.

A carefully collected history, correct and in-depth early diagnosis in PVH
reduces the risk of early disability by 34%. When conducting a complete
examination of infants and children under 3 years of age, it is usually performed in
the operating room, under the influence of sedative drugs. The check includes:

Examination of the anterior segment of the eye: to assess the condition of the
cornea and angle and, in accordance with this, the choice of the appropriate method
of surgical intervention for each individual case of congenital glaucoma.

Fundus examination: after dilating the pupils with special eye drops, the
ophthalmologist, using a special magnifying glass, examines the retina and optic
nerve for damage. In glaucoma, the optic nerve loses its fibers, leaving a void
(notch) that increases as the disease progresses. Measurement of the corneal
diameter in children with PVH is one of the important indicators for diagnosis and
further dynamic monitoring of the progression of this pathology. Especially

children with PVH after surgery for PVH, who are far from medical institutions,
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including Republican clinics, often cannot visit these medical centers every month

for dynamic monitoring of indicators in this pathology. Parents often complain
about an increase in the cornea and eyeball, but these are subjective data.

However, surgical treatment in children is significantly less effective than in
adult patients and ranges from 92.3% in the early postoperative period to 46% in
follow-up [24, 39, 45].

This work is devoted to the development and evaluation of the effectiveness
of surgical treatment of refractory glaucoma using biodegradable Glautex drainage.

Based on the foregoing, the purpose of this study was to substantiate the
pathogenetic criteria for the development of refractory glaucoma in children on the
basis of molecular genetic and immunological studies and to optimize the methods
of surgical treatment.

At the first stage, a retrospective and prospective analysis of 5367 patients
admitted to the eye department of the TashPMI clinic.

The exclusion criteria from the study were children with secondary
glaucoma, with syndromic pathology, as well as with concomitant diseases of the
organ of vision.

Among 478 children with primary congenital glaucoma (PVG), according to
the selection criteria, 448 children with primary congenital glaucoma (PVG) were
selected. Surgical treatment was done in 390 patients, among which 265 children
were initially operated and 125 children were re-operated, these children were
diagnosed with refractory glaucoma.

At the 2nd stage of the study, we conducted a prospective study including
the study of the immunogenetic role of TNFa-308G/A, IL-10 C-819T and G-
1082A cytokine gene polymorphisms in the development of refractory glaucoma.
Also at this stage, the effectiveness of the use of special “glasses"” for measuring
the cornea of the eye in diameter was evaluated in comparison with traditional
methods, such as measurements using a regular school ruler and a surgical

compass.
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The 3rd stage of the study consisted in evaluating the effectiveness of

surgical treatment of children with refractory glaucoma using biodegradable
Glautex drainage (21 children) in a comparative aspect with traditional AGO (44
children).

The study of the multiplicity of AGO showed that patients operated on 2 or
more times, that is, patients with WG, accounted for 32%. The distribution of
children depending on the stage of the disease showed that the largest percentage
of children with WG were children with terminal and advanced stages. And in the
group of primary operated patients, there is a far-reaching and advanced stage.

All patients underwent biomicroscopy, which showed that patients with RG
are admitted with severe keratopathy and degenerative changes in the cornea.

The results of the study of tonometric and tonographic parameters in the
studied groups showed that patients with HR have significantly higher rates of both
true and tonometric IOP compared with initially operated patients.

An analysis of the PZO parameters in the studied groups compared with the
age norm showed that in patients with RG, the PZO indicators exceeded the age
norm by an average of 4.6 mm, while in those initially operated on, it exceeded the
average by 3.3 mm.

In 47% of sick children with WG, PZO values of more than 5.0 mm
(4.5£0.02 mm) are noted, while in primary operated PVH, only 18% (P<0.05).

In patients with WG in 50% of cases (every fifth child), the need for
repeated surgical intervention develops 12-24 months after the primary surgical
intervention, the smallest percentage occurs in the first 12 months (12.8%) after the
primary AGO.

Thus, in a retrospective study, it was found that refractory glaucoma
occurred in 32.11% of cases after traditional operations, was characterized by a
lack of stabilization of the glaucoma process, which was manifested by an increase
in the diameter of the cornea, anterior eye area, tonometric and tonographic
parameters and a deterioration in the clinical and functional parameters of the

organ of vision.
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In the course of the study, a method of special "glasses" was developed to

measure the diameter of the cornea. This method was used in the dynamic
observation of children with PVH, it is a simple, fast, reliable and non-traumatic
method. The resulting technical result has a sufficient degree of accuracy.

All patients were measured the diameter of the cornea using three methods
and obtained the following results. In order to study the reliability of the data
obtained by us, a comparative analysis of these methods was carried out. The
measurement was carried out on 65 patients (130 eyes) diagnosed with WG.

The indicators obtained by measuring the diameter of the cornea with a
compass were taken as the basis by us as the most objective method of remote
measurement of the diameter of the cornea. The mean value was 12.484+0.97 mm.
The table shows that when comparing the indicators obtained using a compass and
a ruler (12.48+0.97 and 12.74+1.0, respectively), the difference in the average
values did not differ statistically (t= 4.3 p<0.05 "critical value: 2.02"). When
comparing the indicators obtained using a compass and glasses (12.48+0.97 and
12.38+0.98, respectively), the difference in the average values was not significant
(t=1.4 p>0.05 “critical value: 2 .02").

This confirms that no difference was found in the indicators obtained when
measuring with compasses and glasses, which says the method of measuring the
diameter of the cornea using special "glasses" is quite accurate, convenient and can
be used in pediatric practice for all eye pathologies accompanied by a change in
diameter. cornea.

Measuring the diameter of the cornea with the help of special "glasses"
contributes to the early diagnosis of pathological deviations of the cornea in
diameter, which is very important in the dynamic monitoring of children with RG.
The sensitivity and specificity of this method was 90.5% and 85.7%, respectively.

The study of the diameter of the cornea in the examined patients showed that
in patients with RG the average size of the cornea was 14.5+0.5 mm. While in the

group of primary operated patients, the diameter of the cornea varied within 13.0 +
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0.4 mm. Corneal diameter over 15.0 mm was registered in 47% of sick children
with WG and in 14% of children with PVVH, which is significant (P<0.05).

Thus, the special “glasses” proposed by us for measuring the diameter of the
cornea provide reliably accurate indicators, are safe and convenient for use in
pediatric ophthalmology. And also, they make it possible to dynamically monitor

the progression of the process and archive the data obtained.
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