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Peculiarities of the socio-psychological status of glaucoma
patients, their impact on the quality of life and the
progression of the process

0. Koshchynets, A. Nykolyuk, R. Vadiuk
Ivano-Frankivsk National Medical University, Ivano-Frankivsk, Ophthalmology department, Ukraine

Abstract

Glaucoma is a chronic disease that leads to irreversible blindness and significantly reduces patients’ quality of life. The
work aimed to study the socio-psychological status of patients with primary glaucoma and its impact on the patient’s
quality of life and the progression of the process.

The study was conducted at the offices of ophthalmic departments of three District Hospitals in the Ivano-Frankivsk
region. A representative group of 515 people has been surveyed grouped per severity of glaucomatous damage into two
main groups: 347 patients with I-II (initial) stages of primary glaucoma and 168 patients with III-I'V (late) stages of the
disease. It is found that in patients with primary glaucoma, the majority of which (87.6%) are aged and elderly, their
main socio-economic determinants of unhealthy are a low level of material well-being and education, poor physical
and social activity, and harmful habits. It was reported that the development of late-stage glaucoma significantly
decreases the quality of life by deteriorating health, decreased daily activity, increased anxiety and depression, elevated

sense of social insecurity

Key words: Odds Ratio, glaucoma progression, lifestyle, prevalence.

Introduction

Glaucoma is a leading cause of irreversible blindness
globally. It is characterized by damage to the optic nerve
and loss of visual field and is often associated with elevated
intraocular pressure (IOP) [1]. It has been estimated that 60.5
million people were affected by primary open-angle glaucoma
(POAG) and primary angle-closure glaucoma (PACG) globally
in 2010. Age is known to be a risk factor for glaucoma. Given
the aging of the population worldwide, the prognosis for the
prevalence of glaucoma is grim. In 2013, the number of people
(aged 40 - 80 years) with glaucoma worldwide was estimated
to be 64.3 million, increasing to 76.0 million in 2020 and 111.8
million in 2040 [1, 2, 3, 4].

The clinical insidiousness of the disease requires, first of all,
special preventive measures and constant attention to glaucoma
at all levels of social life. Unfortunately, the introduction of
advanced treatment technologies, including surgical and
therapeutic, the latest achievements of pharmacy, and the use
of modern equipment do not significantly affect the situation,
and the statistics of glaucoma incidence remain disappointing.
In a certain way, this indicates that not all forms of fighting with
blindness due to glaucoma are involved, and this, accordingly,
requires the improvement of preventive measures both at the
public level - at the stage of familiarization of society with the
disease, and at the professional level - with the dissemination of
the achievements of world science and practice.

In addition, the parameters of socio-economic well-being,
social activity, psycho-emotional status, and lifestyle have an
extraordinary impact on the development and progression of the
pathological process [5, 6, 7, 8, 9].

40

Purpose

The purpose of the work is to study the socio-psychological
status of patients with primary glaucoma, their impact on the
patient’s quality of life and the progression of the process.

Materials and methods

According toaspecial program, on the basis of ophthalmology
departments of three hospitals of the Ivano-Frankivsk region,
a representative group of 515 people with primary glaucoma
was examined; of them - 347 patients with stages I-Il and 168
patients with stages Ill-IV of primary glaucoma. In addition, the
examinees were divided by gender, age, and place of residence
(urban or rural residents). The distribution in the studied groups
of such socio-economic factors as material well-being, and level
of education was investigated. To study the socio-psychological
status of patients with primary glaucoma and their impact on
the development of late stages of the disease (lllI-IV stages),
ending in irreversible blindness, the method of calculating the
Odds Ratio (OR) and its 95% Confident Interval Cl, and the
null hypothesis - the criteria of compliance was used. If 95%
Cl contained a unit, then the influence of the studied factor was
regarded as insignificant.

Results and discussion

Analysis of the age structure of all 515 examined patients
with glaucoma showed that the majority of patients (87.6%) are
people over working age (60 years and older). The compared
groups of examinees, depending on the stage of glaucoma,
differed from each other in age composition (according to the
criterion x2 p<0.001). In stage IlI-IV of glaucoma, half of the
examined belonged to people of senile age (75 years and

2024, TOM 13, bpoii 2



older) - 50.6% against 33.4% in stages I-Il, mainly due to the
age group over 80 years (27.4% versus 12.4%, respectively).
That is, involutional processes certainly affect the development
of glaucoma and its progression, which is confirmed by the data
of the calculation of the odds ratio indicator - with age (after 70
years), the chances of developing late stages of the disease
increase by 1.5 - 3.5 times (OR=2.32; 95%CI: 1.56-3.46).

In the structure of the examined by sex, the proportions
of men and women were the same - 49.3% and 50.7%,
respectively. However, among patients with late and initial
stages of the disease, there was a difference in sexual structure
(p<0.05). In the group of people with advanced stages of
glaucoma, there are more men than women (56.0% versus
44.0%). Given that the age structure of patients does not differ
from each other (p>0.05), in our opinion, this allows us to put
forward a hypothesis that the late stages of glaucoma develop
more often in men, possibly because of their well-known
unhealthier lifestyle and untimely seeking medical help. It has
been established that males are 1.5 - 2 times more likely to have
late stages (OR=1.48; 95%Cl: 1.02-2.15) [2].

As you know, there are socio-economic determinants
among the factors that affect the psychological health of the
population and its access to medical care. The study of their
main characteristics: material well-being, level of education,
employment, social status, etc., showed the importance of
most of these factors in terms of influence on the occurrence of
glaucoma and the development of its late stages.

In particular, the level of material well-being was studied
both according to subjective self-esteem and the average
monthly amount of income per family member. It was found that
less than half of the respondents regard their level of well-being
quite highly: 42.9+2.2% as average and very few (6.1+0.8%) -
as high.

It should be noted that the self-assessment of the level of
well-being did not differ in the main comparison groups in terms
of the severity of the disease. However, it reliably (p<0.001)
changed with age. This is logical since people of senile age do
not have the opportunity for additional earnings and live only
on retirement. An additional argument for this may be the fact
that almost all respondents who assessed their well-being as
high and above average were at a socially active age - up to
65 years old.

Such rather low levels of material well-being indicate the
danger of low access of glaucoma patients to medical care and,
as a result, delayed detection. On the other hand, the situation
under consideration, against the background, as already
mentioned, of rather high-cost treatment and rehabilitation of
glaucoma, creates challenges for the state regarding the need
for social protection of such patients, especially in old age.

Further analysis confirmed the existence of an association
between the level of education and the detection of late stages
of glaucoma (x2=12.34, p<0.05). Persons with stages -V
were more likely to have primary (10.7£2.4%) or incomplete
secondary education (29.8+3.5%) than patients with stages I-Il
(6.4+1.3% and 23.4+2.3%, respectively). It has been proven
that the presence of a low level of education significantly
increases the chances of diagnosing late stages of glaucoma
(OR=1.60; 95%CI: 1.09-2.36).

An important criterion for the quality of life is the index of
social activity - visits to acquaintances, friends, and people with

2024, Vol. 13, Issue 2

whom they share common interests, circles, societies, churches,
etc. On the one hand, this reduces the feeling of loneliness
and is positive in terms of social and psychological support on
the other hand, it shows the level of patients’ need for social
assistance. In this regard, the results of our study turned out
to be quite unfavorable. A third of respondents (30.7+2.0%),
regardless of gender and place of residence, indicated that they
do not participate in active public life at all (do not visit friends,
family, church, etc.), and half (52.0£2.2%) do it from time to
time.

It is clear that the index of social activity decreases with
age: from 8.0+5.4% of those under the age of 55, who do not
participate in the life of the community at all, to 73.0+4.7% of
those aged 80 and older (p<0.001).

It was also found that in the group with stages IlI-IV of
glaucoma, the share of socially inactive people is 1.5 times
higher than in the group with stages I-Il of glaucoma: 39.3+3.8%
versus 26.5+2.4% (p<0.05). At the same time, it has been
proven that with the development of late stages of the disease,
the chances of social isolation, and therefore the need for social
assistance, are significantly higher (OR=1.79; 95%Cl: 1.21-
2.65).

One of the significant reasons for such low levels of social
activity, in particular with the development of late stages, of
course, can be a pronounced limitation of vital activity due
to such a disabling disease as glaucoma. It was found that
two-thirds of respondents (73.7£2.0%), including the total
majority (92.8+2.0%) of patients with Ill-IV stages compared
to 63.4+2.7% of respondents with initial stages (p<0.001),
answered in the affirmative to the question whether the disease
limited their vital activity. That is, with an increase in the loss of
visual functions, the chances of full-fledged independent daily
activity decrease (OR=7.33; 95%Cl: 3.90-13.79), and therefore
the quality of life of patients with glaucoma.

The main reason for the restriction of daily activity (Fig.
1) was called by respondents, regardless of gender, place of
residence and stage of the disease (p>0.05), a decrease in
working capacity (75.4+2.3 answers per 100 respondents),
which understandably increased with age (p<0.001).

It is noteworthy that almost 40% (38.6£2.6%) of glaucoma
patients are dependent on drugs. A significant percentage
of respondents noted that their daily activity is reduced by
constant negative experiences (28.0£2.4%), pain and a feeling
of exhaustion (21.4+2.2%).

Another important aspect of patients’ quality of life is
their self-assessment of their health. Considering the already
established significant spread of complaints about disabilities,
it is understandable why only 9.6+1.3% of respondents
consider their health to be good. It is logical that the share
of dissatisfaction with age increases (p<0.001) to a third
(30.3+4.9%) of respondents over the age of 80. This is probably
due to a significant number of chronic diseases that are inherent
in most older people, and not only the presence of glaucoma.

A third of respondents with advanced stages of glaucoma
considered their health unsatisfactory (29.3+£3.5%), which is
three times more common than in patients with initial stages
(8.4%1.5%). Accordingly, it has been proven that the presence
of the development of late stages of glaucoma also increases
the chances of low self-esteem health (OR=4.54; 95%Cl: 2.74-
7.53).
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Fig. 1. Characteristics of the reasons for the decrease in the daily activity of respondents (per 100 respondents).

In our opinion, the above-mentioned complex of unfavorable
factors characteristic of the considered population contingent
leads to the fact that most of them, regardless of gender, age,
place of residence, stage of the disease (p>0.05), assessed
their life situation as difficult and tense (64.4+2.1%).

Accordingly, complaints about the presence of distress in
their lives turned out to be quite common among respondents.
A stable feeling of anxiety and depression, regardless of age,
gender, and place of residence (p>0.05), accompanied almost
every sixth patient with glaucoma (16.1+£1.6%), and in the vast
majority (78.6+1.8%) of respondents it occurred from time to
time.

At the same time, in patients with glaucoma with advanced
stages, complaints of constant frequent stress were twice as

many - 24.4+3.3%, compared to 12.1+£1.8% of patients with
the initial stage (p<0.001). Obviously, the recognition of the
incurability of the disease and the fear of possible loss of vision
causes negative emotions and increases the chances of anxiety
and depression (OR=2.34; 95%Cl: 1.45-3.78).

Thatis, as follows from the above analysis of the data, visual
impairment in patients with glaucoma has a negative impact on
the main indicators of quality of life and significantly increases
the chances of social isolation of patients with advanced stages
against the background of high anxiety, a sense of insecurity,
low self-esteem of health, and especially the restriction of daily
activities (Fig. 2).

In addition, low parameters of socio-economic well-being,
high levels of loneliness, stressogenicity of pathology, and
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Fig. 2. Chances of reducing the main components of quality of life in patients with advanced stages of glaucoma.
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psycho-emotional experiences can be accompanied by an
unhealthy lifestyle, because it is known that the most common
justification for bad habits is the need to ,relieve stress.

On the other hand, an unhealthy lifestyle is a set of risk
factors for chronic diseases, which include glaucoma.

In this regard, the study of individual characteristics of an
individual lifestyle, namely: bad habits, type of diet, physical
activity, etc., of patients with glaucoma showed several features.

In particular, it was found that a total of a third of respondents,
regardless of age and place of residence, have experience of
smoking, including almost every tenth (8.5+1.2%) continues to
smoke, and 27.2+2.0% have constantly smoked in the past but
were able to get rid of this bad habit.

Comparing the prevalence of smoking in comparison
groups with different stages of glaucoma, attention is drawn
to the higher frequency of the considered bad habit among
respondents with advanced stages of the disease: 9.5+2.3%
smoke and 33.3+3.6% smoked in the past, against 8.1£1.5%
and 24.2+2.3% in the comparison group, respectively (p<0.05).
Higher chances of developing late stages of glaucoma
(OR=1.57; 95% CI: 1.08-2.30) with smoking experience may
serve as another explanation why the majority of patients with
stages IlI-IV of glaucoma are men. Moreover, two-thirds of
those who smoke or smoked in the past (74.9%) had a long
experience of more than 20 years, while smoking more than 10
cigarettes a day (54.9%).

An analogous situation was found in relation to another
bad habit - alcohol abuse. Although the majority of respondents
(82.5£1.7%) answered that they do not drink alcohol at all or
sporadically, the percentage of those who regularly consume it
was formed mainly due to male respondents (27.7+2.8% versus
7.7£1.7% of women, p<0.001). With age, the prevalence of the
habit decreases (p<0.001), apparently due to natural selection
of those who abuse alcohol. It has been proven that there are
high chances of late stages of glaucoma when drinking alcohol
once a week or daily (OR=5.28; 95% CI: 1.01-27.48), which
again may be another argument in favor of a more frequent
development of an adverse course of the disease among men.

An important factor that contributes to the restoration of
health after illnesses is rational nutrition, which we evaluated
on the basis of answers regarding the frequency of eating fresh
vegetables and fruits, the presence of spicy, salty and fatty
foods in the diet.

It was found that half of the respondents (51.3+2.2%),
regardless of age and stage of glaucoma (p>0.05), rarely eat
fresh vegetables and fruits, and therefore cannot be considered
to eat rationally.

However, the study did not find evidence that the type of diet
affects the chances of developing late stages of glaucoma, both
with regular consumption of vegetables and fruits (OR=1.08;
95% Cl: 0.75-1.56; p>0.05) and with the indulgence in fatty,
salty and spicy foods (OR=0.96; 95% CI: 0.58-1.56; p>0.05).

No less important for the formation of health and longevity,
as you know, is such a behavioral risk factor for most non-
epidemic chronic diseases as physical inactivity. In this regard,
it was found that only a third of glaucoma patients (30.9+2.0%)
indicated that they practice physical exercises, of which only a
third of those who do it systematically (4.3+0.9%). The majority
of respondents (69.1+2.0%), regardless of gender and place
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of residence (p>0.05), rarely exercise, and with age, this share
increases t0 95.5+2.2% (p<0.01). The significant prevalence of
physical inactivity in working age (up to 55 years) is also alarming,
where two-thirds of respondents (68.0£9.3%) indicated that
they rarely exercise. After all, the study proved that physical
passivity significantly increases the chances of late stages of
glaucoma (OR=1.75; 95% SI: 1.15-2.66; p<0.05), since among
patients with stages Ill-IV of the disease, the percentage of
physical inactive persons is higher than in persons with stages
-1l - 76.8+3.3% versus 65.4+2.6% (p<0.05).

Conclusions

The results obtained indicate that in general, the surveyed
contingent of the elderly and senile population (87.6%),
according to the main socio-economic determinants of ill health,
is characterized by a low level of material well-being, education,
and a slightly healthy lifestyle. This, in turn, can negatively affect
not only the occurrence and progression of glaucoma (OR=1.57;
95% Cl: 1.08-2.30 - smoking experience and (OR=5.28; 95%
Cl: 1.01-27.48 - alcohol consumption, but also other chronic
diseases. It has been proven that the development of late
stages of glaucoma is interrelated with a significant deterioration
in the quality of life, the main indicators of which are: restriction
of daily activity (OR=7.33; 95%ClI: 3.90-13.79); low self-esteem
of health (OR=4.54; 95%CI: 2.74-7.53); feelings of anxiety
and depression (OR=2.34; 95%ClI: 1.45-3.78); social isolation,
which is manifested by loneliness (OR=2.64; 95%Cl: 1.92-3.62)
and rejection of active social life (OR=1.79; 95%Cl: 1.21-2.65)
and social insecurity (OR=2.28; 95%Cl: 1.38-3.76).

Due to disability and fear of vision loss, glaucoma is
accompanied by psychological discomfort, which is aggravated
by an insufficient level of social protection and support from the
state, community, and family.
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AkmyaaHocm Ha npobAema nbpBu4Ha BpogeHa 2naykoma

A. lMonoBa
YMBAIT ,AnekcaHgposcka“, M®, Cochus

Actuality of the problem primary congenital glaucoma

A. Popova
University Hospital ,Alexandrovska“ Hospital, Sofia

Pe3rome

Hea: /la ce HampaBu mperie] Ha Bb3MOXKHOCTHTE 32 CBOCBPEMEHHA JMarHo3a W NpopuIakTHKa Ha ITbPBUYHATA
BpozeHa raykoma (IIBT).

Marepuana u MeToau: JINUHO M3CIIEIBAHU JIe1Ia, HA BB3pacT OT HOBOpoaeHo 10 18 roaunu, ¢ I1BI, npemunanu mpe3
Jercko ouno otaenenue Ha YMBAJI ,,Anekcannposcka®, Codus 3a nepuona sinyapu 2000 1. - nexemBpu 2010 .
Hsxou ot nenara ca aparocpodno npocienenu (ot sayapu 2011 r. no nekemspu 2023 r.).

W3non3Banu ca U3BECTHU O(bTaJ'IMOJ'IOFI/I‘IHI/I METOAU - PYTUHHU W CIICHHUAJIU3UPAHU, 3a JTOKA3BAHC Ha IJIAyKOMHa
MaToJIOTHs, TeHeaJlornueH ananu3. [1o moka3aHus ca mpoBexaaHU KOHCYITAIUU C IEAUATHP, IETCKU HEBPOJIOT, IETCKU
YVHI' CHICHUAIIHNCT, APYT ACTCKU CIICHUAIUCT, MCANIIUHCKU T'CHETUK, JIMTCPATYPHU JaHHU.

PesysrraTu: 3a pasniexxaanus IepHo| JIMYHO U3cieBaHu ca o010 316 nena ¢ pa3iuuHu KIMHUYHN (popMH Ha JIeTcKa
raykoma. Ot 1ax ¢ [1BI” ca 202 gema, kato 38% ca npocnenenu 1o 2023 . Otnenno 178 nena ca Ounm ¢be CycreKTHa
raykoma, kato mpu 18% oT Ts1X Ha mo-KbeeH etan e qoka3zana [IBI. PesynaTarure oT KIMHUYHOTO MPOyYBaHE Ha Jierara
¢ IIBI' He moka3BaT CHIIECTBEHU Pa3/IM4usl, CPABHEHU C JUTEPATyPHUTE AHHU HA YYXKICCTPAHHU aBTOpU. Y Hac
JIMIICBAT CbBPEMEHHHU JaHHM 3a peanHara yecrora Ha [IBI.

3akurouenne: [1BI e psiaka ouHa maTonorus, Ho akTyalleH MeMKO-COIMaleH pooieM B ritobarneH mamad. /lokazaneTo
Ha OKOHYaTelHara (KJIMHUKO-reHeTndHa) nuarno3a [1BIT e MHoroeraneH oraaMoreHeTHueH HHTEPANCIUILTHHAPEH
npobsiem. [IpoyduBaHeTo U MO3HABAHETO HA KIIMHUKO-TeHETHUHUTE acriekTd Ha [1BI, ¢ HeliHuTe cyOTHIIOBE, H3UCKBA
IpocnesBaHe Ha MAIeHTUTE, CbOTBETHATA OPTaHU3AIMS U PECYPCH, KOETO MTO3BOJISIBA HOB ITOJXO0 3a CBOEBPEMEHHATA
1 1 e()eKTUBHA CHOTBETHA MTPOPHIAKTHKA (TbPBUYHA, BTOPHYHA, TPETUYHA, YETBbPTHYHA).

KoarouoBu xymu: mbpBrYHA BPOJCHA IVIayKOMa, CHMIITOMH, €THOJIOTHUS, AMHAMUKA, AU epeHIInaiHa JUarHo3a.

Abstract

Purpose: Target to review the possibilities for timely diagnosis and prevention of Primary Congenital Glaucoma
(PCQG).

Material and methods: Personally examined children, aged from newborn to 18 years, with PCG, who passed through
the Children‘s Eye Department of UMBAL ,,Alexandrovska®, Sofia, for the period January 2000 - December 2010.
Some of the children were followed up long-term (from January 2011 until December 2023).

Known ophthalmological methods - routine and specialized, used in our country to prove glaucoma pathology,
genealogical analysis. According to the indications, consultations were held with a pediatrician, a pediatric neurologist,
a pediatric ENT specialist, another pediatric specialist, and a medical geneticist. Literature data.

Results: During the considered period, a total of 316 children with various clinical forms of childhood glaucoma were
personally examined. Of these, there were 202 children with PCG, and 38% were followed up until 2023. Separately,
178 children had suspected glaucoma, and 18% of them had PCG proven at a later stage. The results of the clinical
study of children with PCG do not show significant differences compared to the literature data of foreign authors. We
lack modern data on the real incidence of PCG.

Conclusion: PCG is a rare eye pathology, but an actual medico-social problem on a global scale. Proving the final
(clinical-genetic) diagnosis of PCG is a multi-stage ophthalmogenetic interdisciplinary problem. The study and
knowledge of the clinical-genetic aspects of PCG, with its subtypes, requires follow-up of patients, the relevant
organization and resources, which allows a new approach for its timely and effective corresponding prevention
(primary, secondary, tertiary, quaternary).

Key words: primary congenital glaucoma, symptoms, etiology, dynamics, differential diagnosis.
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BbBepeHue

IMbpBuyHaTa BpogeHa rnaykoma (MBI) e yacT ot rnobanHus
npobnem rraykoma, He3aBMCUMO OT Bb3pacTTa Ha MauueHTa.
V13BeCTHO €, Ye rmaykomaTta € Mporpecupallo gereHepaTuBHO
3abonsBaHe Ha HEBPOEMUTENHWTE KNETKM B XOpMOpETMHaTa C
YBPEXOAHE Ha 3pUTENHWS HepB, MPOBOKMPaHO OT abHOPMHO
NOBWLLEHO BbTPeOUHo Hansrane (BOH) [7, 11, 20, 37, 44, 46, 47].
IBI" e Hal-4ecTo CpellaHaTa rnaykoma B AeTcka Bb3pacrt [1, 2,
7,8,10, 11,13, 14,16, 25, 27 - 32, 34, 35, 36, 41, 43, 46, 47].

3abonsBaHeTo rmaykoma, OMWCaHO 3a MbpBK MbT B aH-
TuuHa bpumst (,The glaucous eye®, 800 BC to 1050 AD), e
0DeKT Ha HenpecTaHHW, HaCo4eHW, PasHOCTPaHHW W 3adbil-
OoyeHn npoyyBaHMs M HaarpaxpaHus BbB BpemeTo [20],
KOETO MpofbikaBa 1 AHeC. PasnuyHuTe aBTOpW B OTAENHUTE
CTpaHu W3non3BaT PasnnyHM TEPMUHW 3a rfaykoma B [eTcka
Bb3pact. OT 30-Te rognHu Ha XX-T BeK 4O AHEC (HavamnoTo
Ha 30-Te roguHn Ha XXI-BW Bek) rmaykomaTta Bnu3a B pervo-
HanmHUTE W MEeXOYHApPOOHWTE CTATUCTUKW Ha MpUYMHWTE 3a
cnenota, BknouuTenHo y Hac. TepmuusT MBI (PCG) e cbe-
pemeHeH, BbBeaeH € npe3 1982 r. ot Shields, 3aeaHo ¢ Tep-
MuHUTe [TbpBUYHA OTKpUTOBIBAHA rnaykoma (POAG), Mbp-
BWYHA 3akpuTobrbnHa rmaykoma (PACG) [37], npuetn 3a
MexayHapogHa ynoTpeba KaTo KOHKPETHM HO30MOMYHW eau-
HWLW 3a rmaykoma, 13nonasann Jo aHec [46, 47]. JoctbnHaTa
nuTepaTtypa M300WMNCTBA C Pa3fuyHM AaHHW B Tasn Hacoka.
KoHkpeTHa uHopmaums 3a MBI moxe ga ce Hamepu u B
MexayHapogHaTa knacudukauust Ha HacneacTBeHuTe 3abo-
nssaHus npu yoseka (OMIM: 613086; 231300; 600975; 613085;
617272), B KnacudmkaumsTa Ha peakute 60necti npu Yoseka
(ORPHA: 98976), B 0TAENHMTE CNELMAnM3npaHi HayqHn cTatiim
W CNICaHNS, HAKOW BeYe JOCTBMHU OHMaiH [1 - 47).

[lHec rnaykomaTta CTOM Ha BTOPO MSICTO KaTo MpuyMHa 3a
CrnenoTa, KakTo Mpu Bb3pacTHW, Taka 1 Npu AeLa, He3aBUCUMO
OT Bb3pacTTa Ha nauneHTa 1 B CBETOBEH Mallab npogbmkasa
[a € aKTyaneH 1 MHOroacnekTeH Meaunko-couaneH npobnem.
ColuecTByBaT pasnuuus Mexay rmaykomara npu feua v tasu
NPy Bb3PACTHY, KAKTO B KIMHWYEH, Taka W B €TUONOMMYEH NraH
[7, 11,16, 18, 20, 46, 47].

[TbpBN KIMHWYHU W KIWHUKO-TEHETUYHM pe3ynTaté Ha
Aela ¢ BpofeHa rmaykoma y Hac aasa K. MMawes (1943), Hap-
rpaxgaaHv BbB BpemeTo ot WB. Bacunes (1958; 1967; 1968), H.
KoHctaHTuHOB (1970), B. Yunosa - AtaHacosa u kon. (1975),
E. dununos (1979), A. Monosa (1987; 1994; 2006 - 2023), C.
YepHuHkoBa v kon. (2011; 2012) [1 - 3]. OuarHosata ,Bpogena
rmaykoma‘ Beye He e mpucbaa Ha obpeyeHoCT 3a ToTarHa
crnenota OT AeTcka Bb3pacT.

[unarHocTtukata, knacuhuumMpaHeTo, NEYEHNETO M Npodu-
nakTukata Ha getckute rnaykomu (O) 6e npeunsupaHo Ha
MeXxayHapoaHo HuBo npe3 1999 r., a B rmobarneH cbBpeMeHeH
nnaH Ha 9-Ta KOHCEeHCYCHa cecnst BbB BaHkyBbp, npe3 2013 .
1 peBuamnpaHo 2023 r., a Ha HMBO EBponelicka rmaykomHa aco-
umnauus npes 2023 r. [46, 47].

Mo nutepatypHn gaHHn 90% OT rnaykomuTe B AeTcka
Bb3pacT ca BpoaeHu, a Hag 80% OT TAX reHeTU4HO JeTep-
MUHUpaHu. TepMuHBLT BpoZeHa rnaykoma (BIN) aHec BknouBa
ronsiMa rpyna oT (PEHOTUMHO CXOAHW, HO ETWUOMOTUYHO pas-
nuyHu 3abonsBaHus Ha ounTe. MBI e Han-yecTaTa KIMHUYHA
copma B rpynata Ha BpOLEHO-LETEPMUHMPAHMTE TNaykoMy,

46

[0Ka3aHO MOHOTEHHO 04HO 3ab0nsBaHe, 06MYaNHO CNoPaanYHO
nposiBeHO. TUMbT Ha HacnegsiBaHe Hal-4ecTo e aBTO30MHO-
peuecvBeH (AP) npu chamunHuTe cnyyaun, HO ca ONUCaHW U
aBTO30MHO-[OMWUHAHTHU cryyau (Af).

Upes cbBpemeHHuTe NGS TexHonorun (Hosa eHepaumst
CekBecTupaHe) 6e [OKa3aHO HamM4YMEeTO Ha XETEPOreHHOCT,
KaKTo 1 Ha xeTepoanenHocT npu geuya c MBI, koeTo e npnynHa
32 HaNMWMYMETO Ha LIMPOK KIMHMKO-TEHETUYEH NONMMOPGN3bM
(Krm) [2,5,6,9,15,17,19, 21, 22 - 23, 28, 33, 38 - 40, 42, 45)].

B knuHuyeH nnan MBI e psgka oyHa natonorus [1, 7, 8,
10, 11, 14, 16, 25, 27, 29 - 32, 34, 35, 43], HO feTeTO Npekapsa
Lenust Cu XM3HEH MbT C nocneguuute N - Heobpatuma W
nporpecuBHa 3aryba Ha 3puTenHn yHKLWM, KOETO Oka3Ba
CbLLUECTBEHO BMUSHNE 3a KAYE€CTBOTO Ha XMBOT W CoLpanHata
My peanu3aLus.

Llen

[a ce HanpaBu npernes Ha CbBPEMEHHUTE Bb3MOXHOCTY
3a CBOEBPEMEHHA AnarHo3a, AudepeHLmanta auarHosa 1 npo-
(bunaktnka Ha geua c MBI

Martepuan u metogu

JlnuHo mn3cnenBaHu feua, Ha Bb3pacT OT HOBOPOAEHO A0
18 roguHu, ¢ MBI, npemuHanu npes [eTcko OYHO OTAeneHue
(0O0) Ha YMBAJ ,Anekcanaposcka“, Codmst, 3a nepuoga sHy-
apn 2000 - gekemepy 2010 1. M nNMYHO NpocreneHn (sHyapu
2011 r. - pekemspm 2023 1.).

[MpunoxeHn ca M3BECTHWU OQTANMONOrMYHN METOAM - PY-
TUHHW U CreLranuanpanu, 13nonseaHn y Hac 3a AOKasBaHe
Ha rmaykoMHa NaTonorusi, reHeanornyeH aHanua. Mo nokasa-
HWS Ca NPOBEXAAHW KOHCYNTaLun C neamaTbp, OETCKA HEBPO-
nor, petckn YHI cneumanuct, gpyr A€TCKM Cneumanuct, me-
BULMHCKN TEeHETUK, NUTepaTypHN LaHHU.

Pesyntatu n o6cbxaaHe

KnuHuuHata guarHosa MBI e noctassiHa, cnassaiiku yka-
3aHUsITa W KpUTEpUITE, M3NoxeHn B CrpaBoYHMKa 3a rmaykoma
Ha EBponeiickata aykomHa Acoupauus [46]. 3a nepuoga 2000
r. - 2010 r. mbpBuyHO NpemuHanute npe3 JOO aeua ca obLwo
8447 peua. Ot Tax 316 (3.7%) ca c gokasaHa feTcka rmaykoma
(0r), kato 70% oT TAX ca OT pasnuyHK KpauLLa Ha cTpaHata Hu.
Ot peuata ¢ [iI" nnyHo nacneasaxm 1 npocnegenu ¢ MBI ca 202
(63.9%). OtmenHo 178 geua (2.1% OT MbPBUYHO NPEMUHanuTE B
KnuHWKkaTa) ca bunm cbe cycnektHa rnaykoma (CI).

B ondepeHumanHo-amarHocTuieH nnax bewe obcbxaaHo
panu MBI e u3onupaHa OYHa naTonorMs uUnM e acouupaxa
CbC cUCTEMHa Takaea. B cbobpaxeHne 6e 1 MeranokopHesita
(n3onupaHa munu acouunpaHa ¢ 0bLM yBpexaaHns), Kakto npu
peuara c MBI, Taka v npu Tean cue CI. Kakto aeuarta ¢ MBr,
Taka 1 Te3un cbe CI ca ¢ u3onmpaHa o4Ha naTonorus.

Pasnpenenenneto Ha geuata ¢ MBI no Bb3pacT e npea-
CTaBeHo Ha Tabn. 1, Ha KosiTO ce BWXKAA, Ye OOMWMUHCTBOTO
OT 13CneaBaHWTE AeLa ca Ha Bb3pacT OT HOBOPOAEHO [0 3 T.
(59.9%), koeTo 0TBeENs3BaT B CBOUTE M3CMEABaHUS Ha AeLla C
MBI pasnnynm asTopm [1, 2, 4,7, 8 - 11, 14,19, 25, 27, 32 - 36,
41, 43, 46]. Benukm peua cwve CI (178) ca Ha Bb3pacT 0T 3 M.
J10 3 roavHu.
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Tabn. 1. PasnpepeneHue Ha aeuata ¢ MBI no Bb3pacr.

Bb3paCT, a CTOMHOCTUATE 3a OTAENHUTe 6ONHN Ce ABUXexa oT
12 mmHg go 37 mmHg, npeacraseHo Ha Tabn. 3.

Bn3pact Haww pesyntatu | Yyxam aBTopy;
(A - AHM; M - Meceuy; Bpoit peua; % % Tabn. 3. CTOMHOCTY Ha BbTPEOYHOTO HansraHe (BOH) npu
r - ropuHM) (2000-2023r) uacneasanuTe 202 feLa. (BOR)
107
h 2b,= B 53.2% 115~ 60 Bb3pact BOH mmHg
5 M - MECeL; I - FOAUHN Hopwma [46]
. 6m.-1r. o 21% - 60% Hawum pesyntatu
2.4%
9 HoBopoaeHo 9.8 -
- o/ _ BN
M.1r.4m -3 43% 42.5 % - 50% 01 . 106 20.0
V.37 1m.-13T, 3750, 17.7% - 30% 1-2r. e EASETEY
'6 2-3T. 12.6 12.0-16.2
V.13r.1m.-18r. 29% 3% - 9% 35T, 13.6 13.5-15.0
V1. HeyTouHeHN 15% - 30% >7r. 14.2 14.0-14.5
79r. 14.2 14.0-15.0
OBILO a7
100.0% 9-12r. 14.3 13.0-14.0
06 126 rBr (624%) n 76 12-16T. 14.5 14.0-16.0
Lo 0T feuata ¢ ca momyeta (62.4%) u -
pella ca momuyeta (37.6%). PasnpeneneHnue Ha feuara c MBI > 16181 e VoL 1o

MO OCHOBEH KIMHWYEH (DEHOTUN e NPeacTaBeHo Ha Tabn. 2 n
cbobpxa 11 natonornyum cturMn. BugHo e, ye yBenuueHute
POroBMYHM pasmepu, OydranmbT, nosuweHoto BOH u yBe-
NUYEHNAT akcuarneH pasmep Ha bynba npucsceraat npu 100%
OT feuarta, kato cneagat cbnseHe (85.6%), rbHku Ha Xaab
(60%), MbTHMHM M oTok Ha porosuuata (30%), Haxogka B
kamepHus bron (26%), paslwmpeH KopHeocknepaneH numb
(20%), dhotochobus (17.2%) u exckasauws (E) > 0.2 PD (12%).
MMaTonornyHuTe 3a CbOTBETHATA [JETCKA Bb3PacT POrOBUYHM
pasmepu ca 12.0 - 16.0 mm npu oTaenHute geua. o nute-
paTypHu AaHHKW LeHTpanHaTa aebenuHa Ha porosuuuTte (LIP)
npu feLa HopManHo gocTura Tasu Ha BbapacTHute (540 1 550
um.) kbM 5 - 9., a npu geuara ¢ MBI 19 06uyainHo e no-Bucoka
(538 £ 40 um - 554 + 35 um) [46, 47], koeTo 6e KoHCTaTMpaHO
W IPY HaLLWTE NaLUeHTH.

Tabn. 2. OcHoBeH knnHMYeH deHoTvn Ha Aeuata ¢ MBI (202).

MaTonornyuu cTurmmn Bporpena %
1. YBenu4yeHn porouyH1 pasmepu 202 100.0%
2. bBycpranm 202 100.0%
3. PaswwpeH num6 40 20.0%
4. ®oTochobus 35 17.2%
5. Cbnsere 173 85.6%
6. MbHKM Ha Xaab 121 60.0%
7. MbTHWHM, OTOK Ha poroBuuata 61 30.0%
8. Haxopka B kaMepHUs brbn 53 26.0%
9. MoswiweHo BOH 202 100.0%
10.E>0.2PD 24 12.0%
11. YBenu4eH akcuaneH pasmep Ha bynba 202 100.0%

OuHata natonorus npu geuata ¢ Bl e aBycTpaHHa npu
172 peua (85.1%), a B octaHanute 30 cnydvam - eaHOCTpaHHa
(14.9%), kato BOH 6e abHOpMHO MOBWLLEHO 3a CLOTBETHATA
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OcBeH ToBa b51Xa KOHCTATMPaHW CNIEAHNUTE PA3NKM - MEXY-
OYHU QMCKOpenaLuy B HaxoakaTa Mexay ABETe 04M Npu Jeuata
C OByCTpaHHa natonorus: 1. B pa3mepute Ha knemaynute
uenku; 2. B pasmepa Ha porosuuuTe; 3. B mpospayHocTTa Ha
porosuuuTe; 4. B pebenuHata Ha porouuute; 5. B gbnbo-
uMHaTa Ha npepHaTa kamepa; 6. B Haxogkata Ha npegHo-
kamepHust brof; 7. B pasmepa Ha 3eHuumte; 8. Pasnuka B
pasMepa Ha o4HuTe 0bMKK; 9. Pasnuka B pedpakumsta n/mnu
acturmatuama; 10. Pasnuka BbB BOH (mmHg); 11. AcumeTpus
B E = 0.2 PD; 12. ®okanHo 13TbHsBaHe Ha pbba Ha ONTUYHMS
amck. Mpu 21 ot npobaxaunTe - hamMuiHK Cryyan CbliecTByBaT
MEXOYOuHU KOpenauuu, MEXOyOuHU AMCKOpenauun, Kakto
W BbTpedamMuUiHM Auckopenauun, Taka u MexgydamuHu
auckopenauun. Mpw BCeku eguH oT npobaHauTe OT crnopa-
AnyHuTe cryvam (174) cblio 6sixa KOHCTATUPAHU KaKTO MeX-
JYO4HW KOpenaumu, Taka U MeXayouHU AMCKOpenaLuuu, KakTo
1 MeXOyamMnUiTHM Kopenawmm, Taka u MexgydamuHmn gucko-
penauun, N0 OTHOLIEHME HA HAKOW OT KpPUTEpUWUTE Hayano,
CMEKTBP U CUMETPUYHOCT Ha MATOMOTNYHUTE CTUTMU, XOF U
TEXECT Ha NPOsBATE, MPUYMHITE 33 KOETO Ca MHOTO W OT pas-
nuyeH xapakTep. C ToBa ce A0Ka3Ba HANMYNETO Ha LWINPOK K-
HWYEH NONMMOPEU3IbM Ha OPraHN3MOBO HMBO.

BpemeTo oT KOHCTaTUpaHeTo Ha BugnmuTe 6e3 cneynantya
ONTMKA OYHW MPOSIBK O OKOHYaTEmNHaTa KMMHWYHA AMarHosa
MBI npu oTgenHuTe Aeua ce ABWKM B CPOK OT €AMH Mecel
[0 2 10AnHU. LLIMPOKMAT KNUHUYEH N MHOMBMAYANHO MPOSIBEH
KIWHUYEH MOMMMOP(M3bM MO OTHOLIEHWE HA HA4anoTo Ha
cMMnTOMartukata, CnekrTbpa, CMMETPUYHOCTTa, CTEeNneHTa Ha
eKcrpecusiTa (Nposieata) Ha CUMNTOMUTE BbB BPEMETO, X0Aa
Ha 3abonsBaHeTo (MPOrpecyBeH) ca OCHOBHYW 3aTPYAHEHUs 3a
CBOEBpPEMeHHaTa KIH1YHa anarHosa Ha MBI

MMpO3payHOCT Ha OMTUYHUTE OYHM CPEAN C Bb3MOXHOCT 3a
Orneq Ha 04HOTO AbHO Ge mpu 149 geua, ot kouto npu 125
Aeua (83.9 %) nunceat naTonornyHn npomenu, a 24 geua (16.1
%) cacE=0.2PD.
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061wo 52 geua (25.8%) ca onepupanu (MpoBeaeHa e naTor-
HOMOHWYHO OpMEHTMPaHaTa 3a Tasn NaTonorus - FoHMOTOMUS,
npoBeJieHa OT CMeLWanucT B CekTopa no rraykoma), oLle npu
MbPBOTO CW MocelleHne, kato npu 15 ot geuara (28.8%) ca
WM3NUCaHN ¢ PeBepanbMiHOCT Ha MPOMEHMTE B POrOBULMTE W
HopmanHo BOH.

CTOMHOCTTa Ha 3puTeNHaTa ocTpoTa, u3cneasaHa npn 81
Aela BbB BepbanHa Bb3pacT (40.1%), e B rpaHuuuTe 0.09 -
PPLC Ha no-nobpe BUXOALLOTO OKO.

[MaTOrHOMOHMYHUTE OHTAIMOMOTNYHM HAXOAKN 3a paHHa-
Ta KWHWYHa auarHosa Ha MBI (nosuweHo BOH, npomenn B
pOroBuLiaTa M B MpUOOKOPHEaHUs bIbJ1, NPOMEHU B Nanunata Ha
3pUTENHNS HEPB, MPOMEHI B MEPUMETHPA) Ca OTAABHA M3BECTHU
1 OMWCBaHM OT pa3nuyHmn asTopw [7, 20, 37, 46, 47]. Pasnuyxu
aBTOPM JOOABAT KbM TSIX M JPYIM O4HU MPOMEHM, MOPaau KOETO
KNMHWYHMAT dbeHoTun Ha MBI Beye BkMOYBA LUMPOK 1 CHIOXEH
CUMMTOMOKOMMIIEKC, KOWTO ThPMM HEMpeKbCHaTa AWMHaMuka C
pacTexa Ha feteTo. CumntomMokomnnekesT Ha Bl HesaBucumo
OT Bb3pacTTa Ha AETETO UNM NauueHTa, ocTaBa Hesuaum 6e3
ynotpebaTa Ha cneupanHn ONTUYHKM ypeau v anapatv. 3a ga
CE YTOUHY KOHKPETHATa HO30MOT S IHEC Ca HEOBXOAMMM, OCBEH
PYTUHHUTE OCHTANIMOMOTYHM METOAN, N3CNEABAHETO HA HEBPO-
chubpuneprus cnoit, OCT, npocneasiBaHe, POAOCIOBEH aHanua,
FEeHETUYHO TeCTBaHe.

['eHeanoruyeH aHanu3a e NPOBEAEH NMYHO NPY BCUYKN ela.
06w0 202 npobaHay npousxoxaat ot 181 pogocnosus. Crnopa-
AnyHuTe crnyyam ca ot 174 pogocnosus (96.1%), a pamununTe
cnyyau ca B 7 pogocnosus (3.9%). B 3 pogocnosus 6e Hanuue
nceBno ALl HaunH Ha HacnegsiBaHe (BokasaH Oe KpbBHO-pPOA-
cTBeH Opak, ¢ koeduumeHT Ha nHOpeaHocT C = 1/4 B edHo

pogocrnosue n 1/8 B gpyrute aBe). B apyrv 3 pogocnosus
npobaHabT (CnopagnyeH cryyait) umalle KpbBeH POACTBEHMK
C MbpBUYHA OTKPUTOBMbITHA Bb3pacToBa rmaykoma (1.7%). Bb3
OCHOBa Ha BbTpedaMuiHUS 1 Ha MexoyamunHus aHanus
Ha KMUHUYHMS (DEHOTUN Ha nauueHTtute ¢ MBI, nosHaHusTa
HW 3@ MEeXaHu3muTe, KOUTO 00YyCnaBsT KMMHUKO-TEHETUYHUS
nonumopcnabM (KI'TT), npoyyBaHusTa Ha (DEHOTUM-reHOTUN
KopenaumuTe, ce gokasa Hannuneto Ha KITl Ha opraH13MoBo
HWBO Npu BONWWHCTBOTO OT m3cneaeaHute aeua ¢ MBI C
ornef Ha OKoHYaTenHaTa (KMMHUKO-TeHeTUYHATa AnarHosa) npu
15 peua (2.5%) 6e npoBeeHO KOHCYNTUpaHe C MeaWLMHCKM
rEeHeTUK, KaTo Mpu 5 fela e NPOBEAEHO MONEKyNsPHO-TEHe-
TMYHO MpPOy4YBaHe W [okas3BaHe Ha MyTaumu B reHa CYP1B1
npu [Be feua, pecnekTuBHO Hanuume Ha MBI un A (GLC3A),
a npu ocTaHanuTe TpW fAeua nuncBaxa naTonorvyHu MyTa-
LMW B TO3M reH. Hsikomnko oT uacnegsaHuTe geua Osixa Bnto-
YeHU B MeXayHapoZeH NPOEKT 3a MONeKYNsipHO-TEHeTUYHO
npoyyBaHe, kato Osxa [JOKasaHW, OCBEH MyTauuu B reHa
CYP1B1, Taka cbLyo myTauun B reHa LTBP2 (B pomcka nony-
nauusi), pecnekTuBHO fokaseaHe Ha MBI tun [ (GLC3D), [3,
33, 39].

B noctreHomHaTa epa Ge pokasaHo, ye MBI (GLC3), e
XeTEpPOreHHa 1 xeTepoanernHa O4YHa NaTonorusi, 3a KosTo €
xapaktepeH wupok K1 1 Ha MONeKynspHO-reHeTUYHO HUBO [5,
6,9,17,23,24,28, 33, 38 - 40, 42, 45].

Y Hacnpe3 2016 r. 6e BbBeAeHa MO-BUCOK KNAc TEXHOMOTMYHA
anapartypa 3a cekecTupaHe Ha reHoma (NGS) [2].

Ha Tabn. 4 ca npencraBeHn nuTepaTypHWTE AaHHM 3a
reHnTe, KOHCTaTUpaHu BbB BpemeTo npyn geua ¢ MBI (GLC3).

Tabn. 4. Tenu 3a MbpauyHa BpoaeHa rnaykoma (GLC3).

[eH/HaumeHoBanue/Tun MBI MbpBo onucaHue 3a o4Ha u3sBa/ABTOpP | XpoMO3oMHa | YHacne-
(GLC3: A-E) nokanusauus | osBaHe*

CYP1B1/cytochrome P450 family 1 subfamily B member/GLC3A | 1995/Sarfarazi et al.; 1997/ Stoilov |., 2p21 AR
Akarsu A.N., Sarfarazi M.**

CYP1B1/GLC3B 1997/Stoilov I, et al.** 1p36.p- 36.1 AR

CYP1B1/GLC3C 2002, 2011/Stoilov, 1. et al. 14924.3 AR

LTBP2/Latent-transforming growth factor beta-binding protein 2/ | 2008/Ali M, McKibbin M, Booth A; 2012/ 14924.3 AR

GLC3D YepHurkosa C, V/B. TbpHeB, [1. A3MaHOB
u kon.**

TEK/The tunica intima endothelial receptor tyrosine kinase/ | 2016/Souma T, Tompson S, Thomson B. 9p21.2 AD

GLC3E etal.

MYOC (Myocilin) or TIGR/ Trabecular meshwork-induced | 1997/Stone et al. 1924.3 AD

glucocorticoid response protein

CPAMD8/Complement component 3- and pregnancy zone 2016/Cheong et al. 19p13.11 AR

protein-like alfa-2-macroglobulin damain-cotaining protein

PLOD2/procollagen-lysine 2-oxoglutarate 5-dioxygenase 2 2021/Gupta V, Somarajan Bl, Gagandeep 3924 AR
Kaur G, et al.

GPATCH3/G-patch domain-containing protein3 2017/ Ferre-Fernandez, J.-J., Aroca- 1p36.11 2
Aguilar, J.-D., Medina-Trillo, C. et al.

PRSS56/PROTEASE, SERINE, 56 2020/ Labelle-Dumais C, Pyatla G, 29371 AR
Paylakhi S et al.

FOXC1/Forkhead box protein C1 Golson M, Kaestner KH 2016 6p25.3 AD

* AR - aBT030MHO peLiecrBHo; AD - aBTO30MHO-[OMUHAHTHO

** - MbPBO OnMcaHme Ha bbnrapcku nauueHTy ¢ MBI
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He camo 3a okoH4aTenHaTa amarHo3a (KN1HKUKO-TeHETUYHaTa)
Ha MBI, HO 1 3@ YTOYHEHME Ha KOHKPETHMS I CyBTUN € HY)XHO
NPOBEXAAHETO Ha MONEKYNSAPHO-TEeHETUYEH aHanm3 upe3 NGS
- TeXHomnornyHu metoam [5, 6, 9, 15, 17, 23, 32, 33, 38, 39, 45].

B otaennute nogpasnenu Ha MexayHapoaHaTa knacudgu-
KauusTa Ha HacnepcTBeHata natonorus npu yoseka (OMIM)
MOXE [a Ce Hamepu OHMalH WHOPMaLMs, OT PasNNyHN
YyXOECTpaHHM aBTOpK, 3a 0TaenHUTe cybTmnose Ha MBI [28],
KOSITO eXemMeceyHo ce oboraTsiBa 1 Haarpaxzaa.

Ot geuara c MBI (202) npocneauxme 3a nepuoga sHyapu
2011 r. - pekemBpu 2023 r. 0bwo 27 geua (13.7%), a ot 178
peua cwve CI Bsxa npocnegenu 59 (3.3%) 3a cblyms nepumoa.
Camo npu egHo gete ot Aeyata cue Cl (1.7%) ce notebpan
IBI". PesynTatuTe OT KNUHUYHOTO NpoOCneasiBaHe Ha felata ¢
MBI u CI nokaseaT MHAMBMAYANHW PasnMyns, N0 OTHOLLEHUE
Ha HAKOW OT OTAEIHWTE OCHOBHW (DEHOTUMHW HaxoAKu, Ou-
HamuKaTa, TEXEecTTa, YCIOXHEHUSTA - edHOCTPaHHO W
ABYCTPaHHO. Y HaC NUNcBaT CbBPEMEHHM [aHHM 3@ pearnHaTa
yecrtota Ha BT

/13BeCTHO €, Ye rmayKOMHUST MpoLec Mporpecupa C WH-
QVMBWOYanHa CKOPOCT MpU BCEKW MALWEHT, HE3aBUCUMO OT
Bb3pacTTa My U He MOxe Aa Ob/e CnpsiH, HO € Bb3MOXHO [fa
O'bAe KOHTPOMNMPaH C Ornes NpefoTBpaTsBaHE NO-HaTaTbLUHATA
saryba Ha 3peHneTo. 3aToBa aKTMBHOTO MpocrnefsiBaHe Ha
peuarta ¢ Bl e 0T CbLLECTBEHO 3HayYeHMe 3a NpodhunakTuka
Ha crnenoTaTa OT paHHa AeTcka Bb3pacT [7, 18, 20, 46, 47].

MBI: KnuHuKo-reHeTM4HO oboLEeHNe

1. MBI e psigka 1 Hain-4ecTo U30MMpaHa MynTUCTPYKTYpHa
OYHa NaTonorusl, C XapakTepeH KIMHUYEH NONMMOPGUIBLM.

2. [leteTo ce paxaa ¢ NaToNorMYHM O4HM NPOMEHM, KOUTO
TpsibBa [a ce No3HaBaT ¥ [a Ce TbPCAT HACOYEHO U aKTUBHO
BbB BPEMETO, 3alli0TO CUMNTOMOKOMMIEKCHT € LUMPOK, 3acs-
ra CTpyKTypuTe Ha Lenus 6ynb, HO He esHOBPEMEHHO, naTo-
norusiTa e ¢ MHAMBMAYANHO NPOrpecupaLy Xo4 npu OTAENHNUTE
nalneHTy.

3. Mpn cBOEBPEMEHHO NOCTaBeHa KMMHUYHA AuarHo3a
W HacoyeHo npocrepssaHe Ha BOH npu peuata c MBI, B
HAKOW CryYan € Bb3MOXHA PeBep3 BUNHOCT Ha MpOMeHWUTe
B poroBuLaTa, B OYHOTO AbHO, PECMEKTUBHO B 3puTEmHaTa
OCTPOTa (Bb3MOXHOCT 3a 3ana3BaHe Ha MOME3HW 3pUTEMHU
YHKLMK).

4. OkoH4aTeNHaTa amarHosa v onpesesnsiHeTo Ha cy6Tuno-
BeTe Ha MBI u3ncka MONEKynspHO-TEHETUYHO M3cresBaHe.
lenute CYP1B1 n LTBP2, n pokasaHute B TX PasnnyHu
MyTauuu, KOHCTaTMpaHu B Obnrapckata nonynauus npu
Hsikou feua c MBI, ca camo efiHa YacT OT [JokasaHUTe OT Yyx-
AECTPaHH aBTOPW [0 Cera reHu 1 TEXHW aneni nNpy naLyueHTm
c MBI (Tabn. 4).

5. 3acera nuncea eTMONOTMYHO NEYEHUE, Makap Ye Beye
MMa HSIKOMKO MeXAYHapOAHU MOMEKYNSPHO-TEHETUYHI MPOYY-
BaHUsI, BKIIOYEHW B MPOEKTM, B Ta3l HACcOKa.

6. YUpe3 cBOEBPEMEHHOTO M afiekBaTHO MpeLm3npaHo one-
PaTUBHO NEYeHe 1 perynsipHoTo HabniofeHWe Ha nauueHTH-
Te ¢ MBI rmaykoMHuST npouec Moxe Aa 6bae 3abaseH, pec-
MEKTUBHO MOXe [a Ce CbXpaHu NPOrPECUBHOTO YBPeXaaHe Ha
3puUTenHUTe yHKLMKM, Makap YecTo Te ja OCTaBaT HUCKW.

2024, Vol. 13, Issue 2

MN3Bogu

Bb3 ocHoBa Ha nmpencTaBeHOTO MoraT [a ce HanpassaTt
CreJHUTE OCHOBHY U3BOAM:

1. PaHHaTa knuHuyHa aunarHosallBI e cnoxeH, MHoroeTaneH
1 YeCTO MbTW NPOABLITKUTENEH UHTEPAMCLUMNAMHAPeH odhTan-
MonornyeH npobnem, Hezasucumo 3a ko cy6Tun Bl ce kacae.

2. KnuHnyHusT cpeHotun Ha MBI Topnu HaMBKayanHa au-
HaMuKa C eCTECTBEHWS pacTex Ha 4eTeTo, KOeTo 3aTpyaHsiBa
KaKTo AuarHosara, Taka u gudepeHLnanHaTa anarHosa B HKou
HETUMUYHM CMyYau, KOETO M3NCKBA aKTUBHO NpocneasBaHe Ha
Jeuara, cycnekTtHu 3a Bl

3. YTouHsiIBaHETO Ha eTuonorusTa Ha MBI, T.e. okoHuyaTen-
HaTa guarHosa (KMMHWKO-TEHETUYHO [0Ka3aHa), AokasaHa upe3
MOMNEKYNSPHO-TEHETUYHO U3CresiBaHe, € Bb3MOXHO Y Hac 1 no3-
BOMSBa YTOYHsIBaHE Ha koHkpeTHus cy6Tun MBI (A; B; C; D).

4. Knunuko-reHetnyHata auarosa MBI (A; B; C; D) Hanara
HOB WHTPA M MHTEPAUCLMNNNHAPEH NOAXOA - pernaMmeHTupaH 1
(buHaHCupaH.

3aknoyeHune

MBI e psgka O4yHa NaTomnorksl, HO akTyaneH Meamko-Co-
unaneH npobrnem B rnobaneH malab. [Joka3BaHETO Ha OKOH-
yaTenHata guarHosa (cy6tunosere INBl) e MHoroeTaneH ograrn-
MOTEHETUYEH UHTepauCUMnMHapeH npobnem. [lpoyyBaHeTo
1 MO3HABAHETO Ha KIMHWKO-reHeTUyHUTe acnekt Ha MBI (¢
HelHUTe Ccy6TMMOBE) M3WCKBA MpocneasiBaHe Ha nauMeHTUTe,
CbOTBETHATa OpraHv3aLus 1 pecypcu, KoeTo Mo3BoMsiBa HOB
noaxon 3a CBOeBpeMeHHaTa N 1 edeKTBHa CbOTBETHa npo-
(bunakTuka (MbpBIUYHa, BTOPUYHA, TPETUYHA, YETBBPTNYHA).
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AuazHocmuka u mepanus 3a cyxo oko opuenmupanu kbm
CAb3HUS (PUAM Bb3 0CHOBa Ha guHamukama Ha CAb3HUS PUAM
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A brief overview of Tear film oriented diagnostics and
therapy for dry eye
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Pe3rome

B asmarckuTe cTpaHM M U3BBH TAX CE MOSBUXA U IIMPOKO C€ BB3MPHEXa HOBA MOCIIONHA TUATHOCTUKA U TEPanus Ha
cyxo oko opueHTHpanu KbM ciib3Hus puM (TFOD u TFOT). TFOD e nmuarHocTH4eH METOH 3a CyXO OKO, OCHOBaH
Ha nuHamukara Ha TF u mozmenute My Ha paskbeBane (BUP), upe3 koiiTo ce TMarHOCTHIMpAT MOATHIIOBE CYyXO OKO,
BKIIIOYUTENIHO CYXO OKO C HEJOCTUT Ha BOJA, CyXO OKO C HAMAJIEHA OMOKPSEMOCT U CyXO OKO C MOBHIIEHO U3MIapEHNUE.
Karo ce m3momsBar Te3n AaHHU, MOXKe Oa ce mpemnoxu ontuMmaneH JokaineH TFOT 3a meueHwe Ha CyXOTO OKO,
Karo ce oObpHE BHUMaHME Ha pa3mnaganeTo Ha TF upe3 moOaBsiHe HAa HENOCTATHYHU KOMIIOHEHTH. B TO31M 0030p ca
Mpe/ICTaBeHH 3HaUeHHETO Ha HecTabmiTHocTTa Ha TF Karo 0oCHOBHA ITPOsIBa HAa CYXOTO OKO, MOJICKYJISIPHHUSAT MEXaHU3bM
Ha pasnanane Ha TF, konnenusTa 3a TFOD u meroaure 3a npunarane Ha TFOD 3a TFOT.

KoatouoBu xymu: cirb3eH GUiIM, CHHAPOM Ha CyXOTO OKO, TapreTHpaHa JUarHoCTHKA U Tepartusl.

Abstract

A new layer-by-layer tear-film-oriented diagnosis (TFOD) and tear-film-oriented therapy (TFOT) for dry eye, have
emerged and become widely accepted in Asian countries and beyond. TFOD is a diagnostic method for dry eye based
on the TF dynamics and breakup patterns (BUPs), through which dry-eye subtypes, including aqueous-deficient dry
eye, decreased-wettability dry eye, and increased-evaporation dry eye, are diagnosed. Using these data, the optimal
topical TFOT to treat dry eye can be proposed by addressing the TF breakup via the supplementation of the insufficient
components. In this review, the importance of TF instability as a core manifestation of dry eye, the molecular mechanism
of TF breakup, the concept of TFOD, and the methods for implementing TFOD for TFOT are introduced.

Key words: tear film, dry eye, targeted diagnostic and therapy.

BbBeaenue

KoraTo 3apaBu 04u ce cpaBHsBaT C 04n CTpajaLum ot 6o-
necT Ha cyxoTo oko (DE) upes oupeTsiBaHe Ha CbnauTe ¢ dnyo-
pecLevH, paskbCBaHeTo Ha crb3Hus dunm (TFBU) moxe fa
He ce Habniogasa npu 3gpasu oun npeay okomo 10 cekyHaw,
[0pV KOraTo OKOTO € OTBOPEHO. 3a paanuka OT TOBa, MpK o4uTe
c DE, koraTo OKOTO Ce 3afbp OTBOPEHO, paskbeaHeTo (BU)
Ha OUBeTeHMst C dhryopeclemH Crb3eH unm O0BKMKHOBEHO
MOXe Aa ce Habnipasa B pamMkuTe Ha 5 CeKyHAM KaTo TbMHU
neTHa, YeCTO 3aedHO C YBpexaaHe Ha enwtena. Tosu no-
Obp3 pasnaf Ha OUBETEHWS C CHNyOpPECUMH NPeApOroBUYeH
crmb3eH unm (PCTF unm npocto TF), KakTo W CBbp3aHnTE €

2024, Vol. 13, Issue 2

Hero enuTenHu yBpexaaHus, OTAaBHa Ce CyMTaT 3a MpusHak
Ha Buaummn aHomanun npu DE, 3a ga ce pasrpannyat DE or
HopmanHuTe 3apaeu oun. OceeH ToBa, TFBU ce cunTa 3a Buaum
OCHOBEH MexaHn3bM Ha DE 1 ce nocTass ronsm akueHT Bbpxy
aHOMarHoTo Bpeme Ha dnyopecueunHosata BU (BUT) (t.e. <5
CEKyHON) W enuTenHuTE YBPEXOaHWS Ha OYHaTa MOBLPXHOCT.
ToBa ca 1 OCHOBHWUTE Bb3MPUETH KPUTEPUM 3@ AMArHOCTUKA Ha
Cyxo oko. HelLo noBeye, no-HaTaTbLUHOTO pa3bupate Ha DE ot
TN kbe BUT (SBUTDE) [1, 2], Hacouu BHUMAHWETO HU KbM TO3U
BMA aHopManHo 6bp3 BUT, Tbii kaTo npw To3m Tvn DE, BbNpeku
MWHUMasHaTa Bpb3ka C ENUTENHO YBpeXxaaHe [1, 2], cumntomute
ca exsuBaneHTHu Ha DE ¢ enutenHo yspexaaHe [3, 8].
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Bbnpekn ye ce mpusHaBa 3HAYEHMETO Ha Bb3ManeHWeTo
npu OE, B nogxoga 3a aHamm3 Ha TFBU Hanoxun ce kato
KnuHUYeH ctaHpapT B Anonus [9, 10] Bb3naneHueTo ce pas-
rmexzaa kato pesyntaT OT MopouHus kpbr mexay TFBU u
yBpeneHus MOBbPXHOCTEH EMUTEN Ha poroBuUaTa, a He Kato
MbPBONPUYMHA 3@ MOPOYHUS Kpbr npn JE (ur. 1).

Decreased
wettability

Infiammation

Epithelial
damage

®opmupaHeTo Ha ctabuneH T® e pesynTaTt OT CbTPyAHM-
4eCTBOTO Ha MHOTO KOMMOHEHTU, BCEKM OT KOUTO UMa COBCTBEH
Habop OT (hYHKLIMOHAMHOCTM, KOUTO B3aMMHO Ce fonbneat. Cre-
[O0BATENHO, Korato ce HabniogaBa AMHAMUYHOTO MOBEAEHEe
Ha TF 1 HeroBuTe CroeBe [0 YCTaHOBSBAHETO Ha cTabuneH TF
NN SO NPEXAEBPEMEHHOTO My pasnafaHe, Tasu HopMaLms

Decrease

Epithelial
damage

Inflammation

Our. 1. OnpocTeHa cxema Ha pasnuyHUTE geu 3a MexaHu3mMa Ha MOPOYHUS KpbI Ha CyXOTO OKO, MPOM3nMU3aLLy OT ANOHWS 1 OT
Lkonara 3a xunepocmonaputet/sbananeHue (GC - robnetHa knetka; LG - cnb3Ha xnesa; MG - MeibomoBa knesa; 3TOYHNK Ha
curypata https://doi.org/10.1167/iovs.17-23700).

B AnoHust ce 06pbLLa noBeye BHUMaHWe Ha HecTabunHocTTa
WM PasKbCBAHETO Ha CITb3HMS (OUIM MpU Pa3rnexaaHeTo
Ha MOPOYHWS Kpbr. B LWkonata 3a XunepocMonapuTeT/Bbs-
naneHue XwnepocMOnapuTeTbT W MPOM3TUYALLOTO OT HEro
Bb3narneHne ca BKMIOYEHN B MOPOYHUS KPbr. B SAnoHMA Bb3-
naneHneTo OBMKHOBEHO CE pa3rmexma kaTo pesynTat, a He
KaTo NpuuYMHa 3a NOPOYHNS Kb, Tean pasnnyHi CXBallaHust
MoraT Jja NOBNNSSIT Ha pesynTaTuTe, Ha KOUTO ce Habrsra npu
AMarHocTiKaTa 1 TepanusiTa Ha CyxoTo OKo.

Cnb3eH unM - OpueHTMpPaHa AUarHocTuKa u

Cib3eH UM - OpUEHTUPaHa Tepanus 3a Cyxo Oko

[MOBbPXHOCTTA Ha poroBuLaTa € CbCTaBeHa OT enuTen W
TF, a TF ce cbcTOM OT NUNMAEH Croi M BOAEH croit. B tasu
CTPYKTYpa NUNWAHUAT CroWA, BOAHATA TEYHOCT, CEKPETOPHUTE
MyuuHmu (ocobeHo MUC5AC10) 1 cabp3anuTe ¢ MembpaHaTta
MyuuHu (ocobeHo Ham-gbnruat MUC16, [11]) ca ocHoBHUTE
KOMMOHEHTW 3a nogabpkaHe Ha ctabunHocTTa Ha TF. Mopaan
TOBa Ce CMATa, Y€ HEeOCTaTbYHOCTTA Ha BCEKN eauH OT Tesun
KOMMOHEHTW (T.e. NUNuAHMs Crnon, BogHata TeyHoct, MUCSAC
nnn MUC16) Bogn fo HectabunHocT Ha T®, kaTo no TO3W HauuH
ce ctura go TFBU [12 - 15]. Kakto e nocoyeHo no-rope, TFBU
TpsibBa pga Gbge eovH OT Hal-BaxHWTE M BUOWMM OCHOBHM
mexaHnsmn B DE. CriefoBaTenHo, ako MoraTt fa ce OTKpUST
HEAOCTaTbYyHM KOMMOHEHTM Ha POrOBMYHATA MOBBLPXHOCT W
aKko HefgoCTaTbYHMTE KOMMOHEHTU Ce [OMbIHAT C fokarnHa
Tepanus, ce CMsTa, Ye Te3u AMArHOCTUMHW W TepaneBTUYHM
MeTOAM LLE Ce NPEeBbpHAT B MAEASEH M NPAKTUYEH NOAX0A KbM
DE [16, 17].
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On otyena yHKUMATA WM HEROCTUTA Ha BCEKW KOMMOHEHT.
AKO HSIKOW OT KOMMOHEHTUTE € HedpyHkUmoHaneH, TFBU we
HacTbnu (1) npean MbAHOTO (hopmupaHe Ha TF wnm (2) no-
paHO OT HOPMarHoTo, AopW ako TF e HambrHo GopMMpaH.
Bb3 ocHoBa Ha Tasu mges M kakto Beve Oele CbobLUEHO
[16, 17], upes aHanu3 Ha 6a3a AaHHW OT KNUHWYHK BUAEa Ha
paskbCcBaHe Ha ouBeTeH ¢ nyopecumH PCTF ce ycTaHoBw
Yye MMa neT He3aBWCUMM OCHOBHW Tuna [17] paspyluaBaHe Ha
cnb3Hua dunm (breakup patterns, BUP) ¢ natocusnonornyHo
Pa3nMYHN MEeXaHU3MI B 3aBUCUMOCT OT HEJOCTaTbYHOCTTA Ha
KOMMOHEHTWTE Ha O4HaTa MOBBPXHOCT.

ETo 3awo, ypes oueHka Ha gnHamukata Ha TF, koraTo ce
B3emat npeasua BUP, MoraT ga ce OTKpusiT HEAOCTaTbYHMTE
komnoHeHTH Ha TF, kouTto ca 0TroBopHM 3a Bcekn BUP. OcseH
TOBa belLe yCTaHOBEHO, Ye Ypes knacudukauynsra Ha BUP, DE
Moxe fa Obe knacuduumMpaHo B TpY HE3ABUCUMI MOATMNA,
1.6. DE ¢ HepocTur Ha BoaHa TeuHocT (ADDE), DE ¢ HamaneHa
omokpsiemocT Ha porosuyata (DWDE) u DE ¢ nosuweHo
nanapeHve (IEDE), n 4e BogHaTta TEYHOCT, MemOpaHHO
CBbp3aHUTe MyLnHM (0cobeHo MUC16 [11]) v nMnugHUAT crion
n/vnn cekpetopHute myumHn (ocobeHo MUCSAC [10]) Tpsibea
Aa ObaaT HegocTaTbyHM cboTBeTHO npu ADDE, DWDE u
IEDE. Bb3 ocHoBa Ha BUP w/vunu nogtvnosete Ha DE e 6bae
Bb3MOXHO [a Ce MPEArnoxXn KoM KOMMoHeHTH Ha TF Tpsibea
Ja 6baat NombiHEHW/OOMbIHEHN OT HanMyHUTE B MOMEHTA
noKasHu npenapaty (M3kycTBeHu Cbrau). Taaw HoBa KOHLenuus
3a nocnonHa AuarHoctuka u Tepanus Ha DE e HapeyeHa
CbOTBETHO ,TF-OpueHTMpaHa auarHoctuka“ (TFOD) u ,TF-
opveHTupaHa Tepanus® (TFOT) [4, 16, 17]. Lienta Ha TFOD e
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na ce knacuduumpat noaTunosete DE ypes HabnoaeHue Ha
OuHamukata Ha TF go nosisata Ha TFBU, Toect Ha BUPS, u
Ha ToBa ganu TFBU 6bp30 ce pasiwmpsiBa, 4OKAaTO OKOTO ce
OBbPXN OTBOPEHO.

Mpouec Ha ¢opmupare Ha PCTF B Hopmanhu

(o 1]7]

3a fa ce pasbepe npaBunHo noseaeHueTo Ha TF (auHa-
Muka Ha TF) n TFBU cnepn oTBapsiHe Ha OKOTO, € BaxHO da
ce pa3bepe NpoLECHT Ha Cb3faBaHe Ha npegporoBiyeH TF B
HOpManHuTe o4u. Korato OKOTO Ce OTBOpW, FOPHWST CITb3€H
MeHuck (TM) n3gbpnBa BOAHWTE Cb3u, 3abpKaHu B AOMHUS
TM [18] n r1 oTnara Ha MOBBLPXHOCTTA Ha porosuuata [16,
17]. MpouecbT Ha oTnaraHe ce nognomara oT XMAPOMUIHUS
Xapaktep Ha MeMbpaHHO CBbp3aHUTe MyLMHM (0COBEHO
MUC 16, Han-gunrusat cpeg T5x) [16, 17]. Kato BTOpa CThKa
crnef OTBapsIHETO Ha OKOTO NunmaHuaT cnoi Ha TF (TFLL) ce
pasnpocTpaHaBa (pasTiya) Harope, 3aABWKBaH OT rpagneHTa
Ha NOBBPXHOCTHOTO HAMPEXeHWe MEeXy NokpuTaTa ¢ nMnuan
MOBBPXHOCT B Bmm3ocT g0 gonHua TM u geduuutHata Ha
TFLL cnb3Ha NOBLPXHOCT pasnonoxeHa B 6130CT 40 ropHUS
knenau [19 - 22].

ToBa pastuyaHe Ha TFLL Harope (Mo mocoka Ha ropHus
knenay) obaye egHOBPEMEHHO M3TErNs Harope W noane-
*awymte BogHu cbnaun [19, 20]. B kombuHaLms ¢ HansraHeTo Ha
3acMykBaHe 0T gonHus TM (M3TbHsBaHe Ha TF, npean3BukaHo
OT KanWnsIpHOTO CMYyYelo HansraHe Ha MeHucka [18])
TOBa BOAM [0 BPEMEHHO M3TbHSIBAHE Ha BOAHAaTa Cbf3a B
JorHaTta yacT Ha poroBuuata. B pamkuTe Ha Tasu nmo-TbHka
30Ha Ha TF B JonHaTa 4acT Ha poroBuuaTa, KoraTo He ce
3agenctsa TFBU, BnocrneactBue ce ycTaHOBSIBA HambiHO
topmupar PCTF. Mpu HopManH1Te 04u MbAHOTO hopMUpaHe
(c M3BbpLUBAHE HA BCUYKW FOPEOMMUCAHW CTBMKM) Ha npea-
poroBuyHMst TF oTHema npubnuantenHo 2 cekyHam [23]. Mo
BpeMe Ha pasnpocTpaHsBaHeTo Ha TFLL Harope, nopagu
Bb3X0AALLOTO CbMPOTUBIEHNE HA NEXaLLuTe Nog HES BOAHU
Cbn3n, TOMHO 3af MpeaHust pub Ha pasnpocTpaHsBaliata
ce TFLL ce obpasysa simka (BambbBaHe, dimple) (T.e. BuA

NPEXOAHO U3THHSBAHE), KOSITO MOCTENEHHO M34e3Ba onpeau
OKOHYaTENHOTO 3aBbpLUBaHe Ha obpasyBaHeTo Ha TF. Toea
pobpe cbBMaga C eKCNepyMEHTanHO N3MEPEHOTO HamarnsBaHe
Ha AebenuHata Ha BOAHWTE CbM3W Hag LeHTpanHata vact
Ha poroBuuata ¢ ~1 um, NpeausBMKaHO OT BB3XOAALIOTO
CbMPOTUBNEHNE HA BOAHWTE CbM3M OT pasnpocTpaHsBaliata
ce TFLL [28, 29]. Cnen nbnHOTO ycTaHoBsiBaHe Ha TF yepHa
NuHUs 26 (M3TbHsBaHe Ha TF, npeam3BKkaHo OT MeHucka [18])
npuTICKa CHI3NTE NPKU MEHMCKYCUTE W ce 0Opa3yBa CcTaburneH,
nogo6bHa Ha ren [23] PCTF [26].

Mpouec Ha dopmupane Ha PCTF B cyxu ouu:
TUNOBU pPa3KbCBaHMA Ha cnb3Hua dunm (TF
BUP) B DE

[Py CyX0 OKO eAMH UI HAKOIKO OT FOPEonu1CaHnTe eTanm ca
HapyLLUEHW Nopaam KOMMYECTBEHWN UMW KaYECTBEHN AeULNTHI B
€AWH WU HAKOMKO OT KOMMOHEHTUTE Ha Crb3HUS unm [27 -
55]. TunoBeTe npexaeBpeMeHHa NaTonorMyHa HecTabunHocT
Ha TF 1 npuumnHuTe 3a Tx ca 06sicHeHn Ha dur. 2.

KakTo ce Bimkaa vma neT OCHOBHY TuNa paskbeBaHe Ha TF:
(A) PaspywwasaHe no npotexerue Ha usnata nnowy (AB). (B)
ToukoBo npekbcBaHe (SB). (C) PaskbcBaHe Ha cry4aitHo MsICTO
(RB). (D) PaskbeBaHe BbB BUg Ha nkms (LB). (E) PaskbcsaHe
npu obpasyBaHe Ha BpeMmeHHa BANbOHATWHA (BPEMEHHO
natbHsaBaHe) (DB). (F) LB ¢ 6bp30 pasiumpsiBaHe Ha CyxoTo
netHo. FBUP Bsixa knacuduumpanu no otHoLLeHve Ha: (1) kora
ce nosiesiea ryopecuenHoB BU BbB Bpb3ka C ABWXEHWNETO
Harope Ha ouBeTeHu ¢ cnyopecuenH (upward movement
of fluorescein, UMF) BogHu cbnau, koeto ce Habniopasa
cnep oTBapsHe Ha OKOTO Ha CyDekTa; (2) kora ce nosBesBa
cnyopecuenHoB BU B pamkuTe Ha uHTepnannebpanHaTa 3oHa
Ha porosuuarta; 1 (3) chopmata Ha BU. AB ce auarHocTuuympa,
korato UMF He ce Habntogasa unu ce Habniogasa orpaHMyeHo
B JOrHata 4acT Ha porosuuata; cmsgTa ce, ye Tasn AB e
cebp3aHa ¢ Texko ADDE (aqueous deficient dry eye). SB ce
AvarHocTuumpa kato hopma Ha NeTHO BefHara crieq oTBapsiHe
Ha OKOTO W NoHe eaHo SB He ce 3ammyasa no Bpeme Ha UMF;
cmsTa ce, ye SB e cBbp3aHo ¢ DWDE (dewetting dry eye).

®ur. 2. OCHOBHM BAOBE Ha paskbCBaHe Ha CITb3eH M ouseTeH ¢ dnyopectenH (FBUP) (u3tounnk Ha durypara https://doi.
0rg/10.1167/iovs.17-23700). 3a noBeye MHPOPMALINS BUXKTE FNaBHUS TEKCT.
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LB ce gnarHocTuumMpa KaTo BepTUKanHa NuHeiHa dopma no
BpeMe Ha UMF B gonHata 4act Ha poroeuuarta, B pamKkuTe Ha
KOSITO WHTEH3WTETBHT Ha hryopecLemHa Hamansea ¢ BpeMeTo
po npekpatssaHe Ha UMF; cuuta ce, ye LB e cBbp3aH ¢ neko
po ymepeHo ADDE. DB ce aguarHocTuumMpa Kato HenpasuHa,
HO BepTUKanHa nuHenHa dopma no speme Ha UMF B 30HaTa
no-6rmmM3o [0 LeHTpanHaTa 4YacT Ha poroBuuata, B KOSTO
WHTEH3NTETBT Ha (priyopecLienHa ce yBemnnyaBa ¢ BpeMeTo 0
npekpatasaHe Ha UMF; cmsiTa ce, ye DB ce cBbp3sa ¢ DWDE.
RB ce guarHocTiumpa KaTto HenpaeuriHa W HeompegerneHa
opma, YMETO TUMUYHO MSACTO 3a Bb3HWKBaHe Ha BU obuk-
HOBEHO C€ pasnuyaBa Mpu pasnuyHuTe Cryyau U nNpu BCSKO
MUraHe; cmsiTa ce, Ye RB e cBbp3aHa C NoBULLIEHO M3napeHue
Ha DE. RB TpsibBa fa ce nosiBu creq npekpatsaeaHe Ha UMF.
LB 06MKHOBEHO Ce CbMPOBOXAA OT NOBLPXHOCTHO YBPEXAaHe
Ha POrOBWYHWS €nuWTen B [JOMHaTa YacT Ha porosuuaTa.
Bbnpeku ToBa LB Moxe Aa Bb3HUKHE npy 6bp30 pasiumpsisaHe
Ha FBU ¢ MMHMMAnHO Mnn HUKaKBO MOBBLPXHOCTHO YBpEXaaHe
Ha POTOBMYHMS enuTen, 3a KOeTo 0BUKHOBEHO Ce CMSATa, Ye €
cBbp3aHo ¢ DWDE.

[NocnoiHa amarHocTtuka u Tepanus Ha DE: , TF - opueHTupaHa
amarHoctuka“ (TFOD) u ,TF - opueHTupana Tepanus (TFOT)

ChblUHOCTTa Ha noaxoda e AeMOoHCTpupaHa Ha dur. 3 n dur. 4.

TFOT wnioctpupa UenTa Ha TepanusTa U Bb3MOXHUTE
kaHaupaT hapmaLeBTUMYHI NPOLYKTY 3a foKanHa 04Ha Tepanus,
KOMTO NOHACTOSALLEM Ca Ha Pa3nonoxeHune B ANOHUA 1 apyrage,
3a pa ce nopobpu crabunHoctTa Ha TF. 3a usbopa Ha Haut-
echekTMBHaTa NokanHa Tepanust obaye TFOT e OT ChLLeCTBEHO
3HaYeHMe 3a OTKPMBAHE Ha HEeJOCTaTbYHWS  KOMMOHEHT,
HeobXoaMM Ha OYHaTa MOBBPXHOCT 3a cTabunuaupaHe Ha TF,
1 3a Knacuduympare Ha noatvna DE.

B Anonusa DE ce guarHocTuumpa Bb3 OCHOBA HA CUMNTOMM
1 HeobuyanHoO BpeMe 3a paskbeBaHe Ha dnyopecuemnna (FBUT,
<5 cekyHau). Mpu TFOD nbpBaTa cTbka € knacuduumpaqe
Ha nogTunosete DE (ADDE, DWDE wnu IEDE) Bb3 ocHoBa
Ha ocHoBHWTe BUP. Mpu Tasn knacudukaums ce cuuta, ye
SBUTDE cwotetctBa Ha DWDE u IEDE. Bb3 ocHoBa Ha
BUPs w/vunn noatvnosete DE, KOMMOHeHTWUTE, KOUTO ca
He[oCTaTb4HM 1 TpsbBa Aa ObaaT AOMbAHEHW, MoraT Aa 6baat
npeanoxeHu kato yen 3a TFOT. AT - uskycteeHn cbnsu; HA
- XvanypoHoBa kucenuHa; PP - nyHkTanHa 3anywarnka; RE -
61bp30 pasLmpsiBaHe.

TFOT (Tear Film Oriented Therapy)

—

TFOT Ver. 1
& Target for Therapy Topical Eye Therapy
Warm compress and lid hygiene
Low-dose ophthalmic ointment
S " Certain types of OTC
" -~ | *Diquafosol sodium
| -
B \' ~ Artificial tears
Aqueous
~ - /Mucous Punctal plug
. ~ Secretory Diquafosol sodium
- » W mucin  Rebamipide
e at |

Steroids
**Rebamipide

Ocular surface
inflammation

* Daquatosol sodium may incredse the Function of the tear-fim lipsd layer by promoting spreading of the lipid layes through lipid and tear Muid secretion

** Rebamipice may suppeess the inflammation of the ocular surface i dry eye by its anti-inflammatory action,

Supervison: Dry Fye Sockty

our. 3. MogpobHarta koHuenyus Ha TFOT Bepcus 1, € u3roTBeHa oT ANOHCKOTO APYKECTBO 3a CyX0 OKO [55 - 62]. (M3TOUHMK Ha
curypata https://doi.org/10.1167/iovs.17-23700).
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DE Diagnosis ¥ PO D TFOT
(Example)
BUP DE Insufficient Pt;\m
subtype component Exmmon}
Symptoms
AB Aqueous PP
fl LB tears DQs
/ SB
i Das
FBUT<S sec. L8 or RS pee
\ with RE
MGD therapy
Ointment
is AT, HA
DQS, RBM

ur. 4. Mpumep 3a npunaraxe Ha TFOD n TFOT B AnoHus [62 - 77]. (u3TouHuk Ha covrypaTa https://doi.org/10.1167/iovs.17-23700).

3aknioyeHue

Hoswute koHuenuuu 3a TFOD n TFOT oTkpuxa apyro none
3a anarHocTuka u tepanus Ha DE, 0CHOBaHO Ha AMHaMukaTa Ha
npekopHeanHata TF. Crnopef Ta3u KOHLenUus M3non3saHeTo
Ha (pryopecLenH e BCUYKO, KOeTo € HeobXxoaumo, 3a fa ce
npernega nogtunsT Ha DE upes knacudmkaumsta Ha BUP u
fa ce npeasnoxu nogxogsiy u3bop Ha nokanHa Tepanus Bb3
OCHOBa Ha HecTabunHocTTa Ha TF KaTo OCHOBEH MexaHU3bM
3a DE. OcBeH TOBa Ta3n KOHLENUMS U3rNex4a MHOTO nomnesHa
W npakTuyHa 3a knuHuumctute. Bonpekn ye TFOD n TFOT ca
KOHLenumu, Cb3aafeHn 3a NpbB MbT B ANOHMS, Tbprosckata
HanuyHocT Ha DQS 1 RBM ce oka3sa 6naronpusitHa v Hanny-
HocTTa Ha DQS Beue ce pasiumpsisa 0T ANOHUS KbM a3naTtckute
CTpaHu B komBuHauus ¢ koHuenumsTa 3a TFOT. MoHacToswem
Ta3u KOHLENLWS BCE OLLE Ce Hyxaae OT AOMbIHUTENTHO MPOYY-
BaHe; ovakBa ce obaye GbaeLoTo npoyysaHe fa 3agbnboyn
pa3bupaHeTo Hu 3a DE.
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PaHHU yHku,UOHaAHU U aHAMOMUYHU pe3yAmamu
npu AeyeHue ¢ Faricimab

M. Nutes, [. MutoBa
OuHa knuHuka ,Ca.MeTka“, BapHa
Tpakuiickn YuusepcuteT, CT. 3aropa

Primary functional and anatomical results
of treatment with Faricimab

M. Litev, D. Mitova
“St. Petka”, Eye Clinic, Varna
Tracian University, St. Zagora

Pe3rome

PeTpocriekTuBeH aHaIM3 W3MEpBA PAaHHUTC 3PUTCIHM W AHATOMHUYHHU PE3Y/ITAaTH CJel NpuiaraHe Ha (apuiumad
MPU CBBbP3aHa C Bh3pacTTa MaKyJHA JIErCHEepaIys U MpHU JHa0CTeH MaKyJICH €JIeM 4pe3 M3CICIBAaHEe Ha MPOMSHATA
B IICHTpaJIHATa AcOeliMHAa HA PEeTHHATA W Hai-I00pe KOpUTHpaHaTa 3pUTelIHa OCTPOoTa. J(OMBIHUTEHA el € Aa ce
chbepar 0CcTarbuHO JJAHHH 33 U3BBPIIBAHE HA KOPEIAIMOHSH aHAIN3 MKy Te3H J1Ba OnoMapkepa. AHATU3UPAHUTE
KJIMHUYHH IAHHU [T0Ka3Bart, 4e 2 Mecella CiIe/l HauaioTo Ha jeueHneTo ctoitnoctute Ha CRT ca 3HAUMTENHO HAMAJICHH
u croriHocTuTe HAa BCVA CHOTBETHO Ce omo0psBart.

KarwuoBu aymu: antu-VEGF, 3putenna octpoTa, leHTpaiHa AcOcinHAa Ha peTHHATa, MUAOCTCH MaKyJICH ClIeM,
BB3PaCTOBOOOYCIIOBEHA MAaKyJlHA JereHepallus, ONTHYHA KOXepeHTHa ToMorpadwus, dapunumad, mopdoorus Ha
pETHHATA, PETPOCIICKTHBEH aHAJIH3.

Abstract

A retrospective analysis measured early visual and anatomical outcomes after faricimab administration in age-related
macular degeneration and in diabetic macular edema by investigating the change in best-corrected visual acuity and
central retinal thickness. An additional goal was to collect enough data to perform a correlation analysis between these
two biomarkers. The analyzed clinical data demonstrated that 2 months after the start of treatment CRT values were
significantly reduced and BCVA values improved accordingly.

Key words: anti-VEGF, visual acuity, central retinal thickness, diabetic macular edema, age related macular
degeneration, optical coherence tomography, faricimab, retinal morphology, retrospective analysis.

BbBepeHue

B npoeegeHus peTpoCneKkTMBEH aHanu3 ce W3mepsar
PaHHWTE 3PUTEMHN N aHATOMUYHWU PE3yNnTaTi Crned npunaraHe
Ha chapuuumab npu MakynHW HeoBacKynmapusauuu npu Bb3-
pactoBoobycrnoeeHa MakynHa pgereHepaums (MACB) w npw
pmabeTeH OTOK, 3acsral LeHTbpa Ha Makynata (OME).
Llen Ha To3n aHanu3 e ga ce wacnensa npoMsHaTta B Hal-
pobpe kopurvpaHata 3putenHa octpota (BCVA) u ueh-
TpanHata pgebemvHa Ha petuHata (CRT) B Hayanoto Ha
neyexne ¢ cpapuummab, KOUTO Ce OnpeaensT CbOTBETHO
KaTo (PYHKLMOHANHW (3PUTENHM) M aHaTOMUYHU pesynTaTy;
JOMbIHATENHA Len Ha wu3cnedBaHeTo € fJa Cce Cbbepat
[0CTaTbYHO [aHHU 3a NPOBEXJaHe Ha KopenauuoHeH aHanu3
MeXay Teau [jBa nokasatens. AHanM3npaHuTe KIMHNYHI SaHHN
[EMOHCTpUpaT, Ye 2 Mecela cref 3ano4BaHe Ha JeYEHUETO
cToHocTuTe Ha CRT ca 3HaUMTENHO HaManeHu, a CTOMHOCTUTE
Ha BCVA - nogobpeHu.

58

Metoau

B To3u aHanm3 ca BKMIOYEHW [OaHHATE HA MaLMEHTH,
NeKyBaHU OT MeTuMa pasfnyHN nekapu no edHa M Ccblya
npoueaypa 3a nevenne ¢ dapuuumab B AMLCMIT ,Ceeta
Metka“ AL cneg 01 asryct 2024. TeHaeHUMUTE B NPOMEHUTE
B BCVA ca usmepenn B aeceTuyHn apobu no Snellen, a B
CRT - B MukpomeTpu (Um) CbC CheKTpan-4OMenH OnThYHa
koxepeHTHa Tomorpadms (SD-OCT/ RTVue XR v.2016.2.0.35).
AHanusupaHu ca faHHuTe Ha 25 oum OT 25 yyacTHWuM ¢
MIOCB n OME, noTBbpaeHn ¢ dhryopecLenHoBa aHrmorpadus
(PAT). Bcuuku 0TroBapsiT Ha OCHOBEH KPUTEPHIA 3a BKIOYBaHE
CRT>250 um npeau HauyanoTo Ha neyveHneTo. MauneHTuTe B
TOBa MpOyYBaHe ca MOMyYMnu ABE 3aLbIKUTENHU MECEYHU
VH)XEKLMK, KaTo pesynTaTute ca CbbpaHu npeam nocTaBsHETO
Ha TpeTaTa MHXeKUus OT HaToBapBalyata 4o3a Cropes npue-
TUTE MPOTOKOMM M PEXMMM 3a WHTPABUTPEarHoO NeyeHue
(IVT). Mpocnepexun ca npomeHute B BCVA (no Snellen) n CRT
(MuHUMYM 30 um Ha CD-OCT) npm exxemeceyHo npocrneasBaqe.

2024, TOM 13, bpoii 2
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Pesyntatu

CpepfHata Bb3pacT Ha y4acTHULMTe, MOMyYuUnIn neveHue ¢
tapuummab e 60.7 £ 10.2 roguHn; AaHHUTE UM ca pasrneaaHn
B [BE Ipynu - naumeHT ¢ HeosackynapHa MIACB u naumneHTy
¢ OME. [poBegeHusT aHanu3 cpaBHsiBa NofoDOpeHueTo B
napameTpute Ha peTWHanHata Mopdonorist W 3puTenHaTta
thyHKums cned egHoouHa IVT (Tabn. 1 v Tabn. 2).

ocTaBa CTaburnHa u He ce npomeHs npu 4 ot 15 mauyneHT
(26.7%) (wr. 1).

B rpynara Ha [JME HamansBaHeTo Ha CRT cnpsimo naxog-
HOTO HMBO cnep MeceyHo IVT wHxekTupaHe Ha hapuuumad
€ npuapyxeHo ot nogobperne B BCVA ¢ eauH peg (0.1 no
Snellen) npu 5 ot 10 nauuent (50%); ¢ gsa pega (0.2 no
Snellen) npu 4 ot 10 naumeHTn (40%); 3puTenHaTa ocTpoTa

Tabn. 1. PaHHM (hyHKUMOHAMHM M @aHAaTOMUYHM pe3ynTaTi cneq npunoxeHne Ha dapuynmad npu MIACB.

I- 11l mecey 1 - 1l mecey 1= 1l mecey Il - 1l mecey .
| rpyna MACE NALMEHTIA | NPOMAHA B BCVA | NPOMAHA B CRT| Mntepsan (grn) pean (k)
VOD=0.4VOD=0.6| 1/0D 0.2 125 30 38
V0=0.1 VOD=0.2 2/0D 0.1 79 8 40
V0S=0.4 VO5=0.4 3/05 0 68 28 40
V05=0.7 VO5=0.8 4/0s 0.1 122 31 32
VOD=0.4 VOD=0.4 5/0D 0 103 n 33
VOD=0.5 VOD=0.6 6/0D 0.1 88 30 32
V05=0.3 VO5=0.5 7/05 0.2 135 28 29
VOD=0.2 VOD=0.2 8/0D 0 100 30 31
VO5=0.4 VO5=0.4 9/0s 0 110 29 33
V05=0.4 VOS=0.6 10/0s 0.2 97 32 35
V05=0.3 VO5=0.5 11/0s 0.2 65 30 31
VO0$=0.4 VOS=0.5 12/05 0.1 79 31 33
VOD=0.4VOD=0.6 | 13/0D 0.2 110 30 29
VOD=0.6VOD=0.8 | 14/0D 0.1 98 25 32
VOD=0.5VOD=0.6 | 15/0D 0.1 102 34 32

Tabn. 2. PaHHM (hyHKLMOHAMHM M @aHAaTOMUYHM Pe3ynTaTi cnep npunoxexne Ha dapuuyymad npu JME.

1- Il mecey 1- 11l mecey 1 - 1l mecey 11 - 11l Mecey
| | rpyna AME MALUMEHTH | NPOMAHA B BCVA | NPOMAHA B CRT | MuTepean (aHu) | MuTepean (aHw)
VOD=0.6 VOD=0.8 1/0D 0.2 1.25 28 32
VOD=0.7 VOD=0.8 2/oD 0.1 1.00 32 36
VO05=0.4 VO5=0.6 3/0s 0.2 0.98 33 30
VOD=0.3 VOD=0.5 4/0D 0.1 1.12 34 31
VOD=0.4 VOD=0.4 s/oD 0 1.44 35 32
VOD=0.0 VOD=0.7 6/0D 0.1 1.30 28 32
V05=0.6 VO5=0.8 7/0s 0.2 1.22 27 35
VOD=0.5 VOD=0.6 8/0D 0.1 1.02 29 33
V0S=0.4 VO5=0.5 9/0s 0.1 0.88 30 31
VO05=0.3 VO5=0.5 10/05 0.2 1.04 30 32

B rpynata Ha MOCB HamansBaHeTo Ha CRT cnpsmo u3-
XOAHOTO HUBO cnef MeceyHo [VT uHxekTupaHe Ha hapuummat
e npuapyxeHo ot nogobpenne B BCVA ¢ eaguH peg (0.1 no
Snellen) npu 6 ot 15 nauuentu (40%); ¢ osa pega (0.2 no
Snellen) npu 5 ot 15 naumenTn (33.3%); 3puTenHaTa ocTpota

DYHKUMOHANHKU PE3YNTaTK Cnef ABYKPaTHO
npunaraHe Ha Papuurmab Npu NAUKUEHTH C
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octaBa CTaburnHa u He ce npomeHs npu 1 ot 10 mauneHT
(10%) (®ur. 2). GyHkumoHANHOTO Bb3CTaHoBsABaHe crned VT
[0 ronsiMa cTeneH creaBa aHaTOMUYHOTO Bb3CTaHOBSIBaHe Ha
oKoTO (Pur. 3, dur. 4).

DYHKUMOHANHW pe3ynTaTh cnea ABYKPaTHO
npunaraHe Ha ®apuumumab npu nauueHTu ¢ AME

2 3 4 5 6 7 B 9 10

® NAUMEHTH
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our. 2.
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MosiBaTa Ha CTpaHWUYHM edeKTU, CBbP3AHM C OunTe, He-
3a06aBHO UNK MO-KbCHO CMef MHTpaBMUTPeanHaTa annukauus,
e CXoOHa BbB BCUYKM TPyNW M CbOTBETCTBA HA OYaKBaHUTE
edekTn npu xopa, NofyyaBaliy MHTPABUTPEAHO feYeHie.
He e ycTaHoBeHa 3HauMTeNHA pasnvka MeEXOy rpynute no
OTHOLUEHMEe Ha 0GOCTPsiHE Ha CUMMTOMMTE Ha CyXO OKO,
KPbBOW3MMB B CTHKMOBUAHOTO TANO, EHAOMTANMMT, OTrenBaHe
Ha peTiHaTa MNK CbOOBOOKMY3MBEH MHLMAEHT B Nepuoda Ha
npocreasBaHe.

O6cbxaaHe

[lereHepaTBHNTE O4YHM CBCTOSHWSA, KaTo CBbp3aHa C
Bb3pacTTa MakynHa AereHepauus n guabetHaTa petuHonaTus,
Ca OCHOBHM (hakTopu, AOMPMHACALLM 3a 3HaYMTenHa 3aryba
Ha 3peHue B rnobaneH nnaH. VskniouuTenHo BapuabumnHm
3abonsBsaHus, Te Tpsibea Aa GbaaT nekyBaHu ¢ NepcoHanmanpaH
noaxod npu Bceku nauueHT [1]. MporpecbT Ha OCT TexHo-
norusiTa AOMPUHECE CHLLECTBEHO 3a Pa3no3HaBaHETO Ha HI0aH-
CUTE W 33 MOHWTOpUHra Ha Te3u 3abonsBaHwsg. OnTuyHaTa
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KOXepeHTHa Tomorpadms CTaBa BCe NO-AOCTbMNEH METoh 3a
ONpefensiHe Ha TEXECTTa Ha 3acsaraHeTo Ha Makynarta u oTro-
BOpa Ha nposexpaHoTo nevene. SD-OCT pgHec e 6bp3a,
necHa 3a u3nbnHenue n 6esbonesHeHa, HeMHBA3WBHA MeETO-
JuKa 3a oueHka Ha febenuHata Ha peTuHaTa (Tonorpacdms u
TOMOrpadus), C KOSTO Ce ONPeAens HaNUYMETO 1 KONMYECTBOTO
TEYHOCT B Hes (dur. 5).

CbBpeMEHHMAT KOHCEHCYC 3a natoreHesata Ha MIOCB
pasnosHaBa TP Tuna MakynHa Heosackynapusauus: MNV
TN | - pasnonoxeHa nog NUrMeHTHUS enuTten (cybenuTenta,
okynTHa); MNV tun |1 - pasnonoxeHa Mexgy nUrMeHTHUS enuTen
1 HeBpoenuTena (knacudecka) u MNV tun Il - nHTpapeTuHanHa
HeoBackynapusaumst (peTWHanHW aHruomatosHu nponude-
pauuv). WHOMKkaums 3a 3anoyBaHe Ha MneyvyeHneTo e BCska
eKkcyaupalla MakynHa HeoBackynapusauus. Kputepun 3a
aktusHocT Ha MNV ce otkpueat ycnewHo ¢ OCT (Hanuuve Ha
cybpeTuHanHa, UHTpapeTUHanHa unu cybenutenHa Te4YHoCT -
SRF, IRF, sub-RPE, petukynapHu apyau, “double layer sign”
W gp.) n ¢ dyHgockonus (ekcypauus cyG/MHTpapeTUHaIHo,

Signal Srengrh index

\ iR e T Y

Chamge Sehection Chamge Ananbysis

Left/ OS

57

opisvue

our. 5. Tonorpadicka u Tomorpadcka kapta Ha Makynata npu JME.
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CybpeTUHaNH 1 MHTpapeTUHanHu xemoparuu). PaHHata guar-
HO3a W HaBPEMEHHOTO CTapTUpaHe Ha NEYEHNETO Ca KMYbT
KbM ABMArOCPOYHOTO 3ana3BaHe Ha 3peHueTo. Cunta ce, ye
MNV ce passuBa 6 go 12 meceua npean MOCTaBSHETO Ha
JuarHosaTa W nmauueHTUTe WABaT MpW CreuuanucTa C Beve
3arybenn 3 §o 5 peaa ot sputenHata Tabnuua. B Tasn Bpb3ka
€ YCTaHOBEHO, Y€ OCHOBHW MPOTHOCTUYHU (hakTopu 3a BOOBP
ABITOCPOYEH TepaneBTUYEH pe3ynTaT Ca BUCOKaTa 3puTenHa
0CTpOTa MpK 3anoyBaHe Ha NEYEHNETO U MaNKUAT pa3mep Ha
HeoBackynapHaTta nesus [2, 3.

OdpranmockonusiTa, HEMHBA3WBHATa OMTUYHA KOXEPEHTHa
ToMorpamss ¥ UBeTHaTa ¢oTorpadpust Ha OYHO [OBHO
(LU®OL, CFP) ca oCHOBHM MeTOAM 3a CKPUHUHT W KOHTPO
Ha nauueHTuTe ¢ auabetHa petuHonatus (OP, DR) n OME.
PaHHaTa gnarHocTiika 1 CBOEBPEMEHHOTO fIeYEHE Ca KITHOHOBY
3a NpeaoTBpaTaBaHe Ha Nporpecusita Ha 3abonseaxeTo [1, 4].
C Hamn-BMCOK puck OT 3aryba Ha 3peHue ca cryyaute ¢ efem
6n130 o LeHTbpa Ha Makynara [5]. Teau, YumTto oum nokassar
[aHHW 3a Makpoucxemus, gokasaHa ¢ ®Al, ce npenopbyBa Aa
BbaaT NoanoxeHN Ha nasepHa dotokoarynaums [6, 7].

Cnen 2006 r., MbpBAYHUAT TepaneBTUYEH MOAXOA 3a
crpaBsHe C YCMoXHeHusita, cebp3anm ¢ MOCB u [OME,
HEOTMEHHO BKMIOYBA MHTPABUTPEarTHO NPUIOXEHWE Ha NeveHne
C @HTaroHUCTY Ha CbA0BOEHAOTENHNS pacTexeH dakTop (anti-
VEGF). MeaukameHTUTE OT Taan rpyna npeacTaBnsBat CUrypeH
Ha4MH 3a MOCTUraHe Ha BWCOKA NOKarHa KOHUEHTpauus Ha
MeMKaMeHT, KaTo CbLUEBPEMEHHO Ce W30ArBaT CUCTEMHUTE
CTpaHu4HM edpekTit. Hama eguHHa LWMPOKO npreTa cxema Ha
[03/paHe, BBLMPEKN Ye naumeHTuTe OBWKHOBEHO Monyyasar
M0-4eCTW WHXEKUMM Mpe3 MbpBaTa roguHa OT NeYeHneTo, U
no-peaKkn WHXEKUMM Npe3 CrneaBalvTe roguHu, LOCTaTbyH
3a nogabpxaqe Ha pemucus. Cref paHOOMU3UPaHN KIMHUYHY
Npoy4BaHwsl, Npe3 NoCneaHUTe roauHM ofobpeHne nomy4mxa
peauLa MeykamMeHTM 3a MHTPaBUTPEAnHO Npunoxexne. Tosa
Mo3BOMSABA Ha KIMHULMCTUTE W MaLMEHTUTE ENEKTUBHOCT Npy
npunaraHe Ha WHOBATMBHO NTEYEHME Ha MO-AOCTHIHA LeHa.
dapuummab e HOBO, XyMaHU3NpaHo, BrcneLmduiHO aHTUTANO,
KOeTo eAHOBpeMeHHO cBbp3Ba Bcuykn VEGF-A usodopmu
W aHrMonoeTuH-2. MeonkamMeHTbT € ofobpeH 3a neyeHue Ha
HeoBackynapHa MIACB u IME oT perynaTtopHu areHuum kaTto
AwvepukaHckaTa agMUHICTPaLMs MO XpaHuTe U NekapcTBaTta
(FDA), PerynatopHaTa areHums Ha OGeAaMHEHOTO KpancTBO
3a nekapctea v 3apasHu npogyktn (MHRA) u Esponeickata
areHums no nekapcteata (EMA). MpenopbysaHata fosa e 6 mg
(0.05 ml pa3tBop), NpUNoxeHa Ype3 MHTPaBUTPEeanHa UHXeKL s
Ha BCEkW 4 cegmmLm (MeceyHo) 3a mbpBuTe 4 103N, [leyeHneTo
Ha cpapuunmab e obellaBalla anTepHaTiBa, OT KOSTO Ce
OvYaKBa [a Hamamu TepaneBTMYHaTa TEXECT 3a MauMeHTn C
T€3N CbCTOSHNSA Ype3 NOCTUraHe Ha CPaBHUMU TepaneBTUYHU
pesynTatu C No-Masnko NoCEeLUEHNs B KIWHMKA [4].

OtnuuutenHuTe  (hapMakomnorMyHW  XapakTepUCTUKU  Ha
thapuummab ca M3SICHEHW Cried PaHAOMM3WNPAHW KITMHUYHU
M3NUTBaHWS, KaKToO U NPOYYBaHNS B peanHus CBAT, KOUTO OLe-
HAIBaT HeroBaTa eheKTMBHOCT W 6e30MacHOCT NpK NeYEHNETO
Ha [AereHepaTuBHM 3abonsBaHus Ha Mmakynata. CbobLieHu
ca obeLlaBally pe3ynTaTii N0 OTHOLUEHWE Ha (YHKLWNOHAMHO
1 aHaTtomnyHo nogobpenmne npu MACB n OME. Cepus aBTo-
PUTETHW TMPOYYBaHWS MOTBbPAWMXA TE3W pe3yntatyn npy
naumeHT ¢ MIACB. Mpe3 2020 r. paHOOMU3MPAHO KIMHUYHO
nanuteaHe STAIRWAY (®asa Il) cbe 76 nauueHTM nocoum,
ye cnep 24 cegmmun He e HabnogaBaHa akTMBHOCT Ha
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3abonsBaHeTo npn 65% OT BCUYKM y4acTHULW, NEKYBaHM C
thapuummab, a nogobpenneto B BCVAe ¢ 11.4 Tabnnynm 3Haka,
6e3 aa ca naeHTUdULMpaHN HeO4aKBaHM UMK HOBW OMAceHNs 3a
BesonacHoctTa. Mpe3 2022 r. 6sixa nybnnkyaHn pesyntature
oT TENAYA/LUCERNE (®a3a ), cnopeg kouto npu 1329
nauneHT oT 271 KIMHUYHY LeHTbpa hapuumab aeMoHCTpupa
He no-marnka eqpekTMBHOCT OT achnnbepcent npu HamansiBaHe
Ha CRT, kato 78% OT naumeHTUTe B ABETE MpOy4BaHWs Cca
NoCTUrHanW WHTepBanu Ha posupaHe B pexum TAE ot 12
cegmuum unv noeeve. MNpe3 2022 r. Rush and Rush npocneauxa
[0 4-ns mecel|, peTpoCneKkTUBHa KOHTpOnMpaHa cepust 0T 55
nauueHT 1 ycTaHoBuxa, ye B 39.3% OT npoyyBaTenHata rpyna
ca nocturHanm CRT nog 300 um ¢ pe3opbuus Ha peTuHanHa
TeuHocT Ha OCT, B cpaBHeHue cbe 7.4% B KOHTpOSHATa rpyna,
KaTo YCTaHOBEHWUTE NPOMOPLM CbBNALAT C TE3N C YBENUYeHne
oT 2 unu noseye peda B BCVA. lMpes 2023 r. Stanga et al.
MpOBEAOXa PETPOCNEKTMBHO 0OCEPBALIMOHHO Npoy4BaHe Ha 9
nauueHTy (11 04n), NPEBKMKOYEHN Ha NeveHue ¢ dapuuumab u
ycTaHoBuxa nogobpeHue B BCVA olle Ha mbpBus Mecel, cneq
annukaumsTta. Mpu cblyata rpyna ot NauMeHTH € YCTaHOBEHO
kopecnoHaupaio HamaneHue Ha CRT ot 256 um o 245 pm
Ha MbpBUS Mecel| Cred NpeMUMHaBaHETO KbM apuuumad, a
npu HenekyBaHu o4 CRT Ha mbpBust Mecel, Hamansea ¢ 364
pm. Makap 1 B Manka Ha 6poit n3cnegaHa rpyna, Stanga et al.
cboblumxa 3a mbiHa pe3opbuus Ha SRF B 75% 0T ounte 1 Ha
IRF B 66.67% 0T ounte [4, 8].

OnTUMUCTNYHN pesynTaTh Ce yCTaHoBSBAT U Npu 0630p Ha
npoyysaHusTa npu naumentn ¢ AME, nexysaHu ¢ hapummab.
Mpe3 2019 r. 6sxa onosecTenm pesyntatute oT BOULEVARD -
®asza Il paHgomuaupaHo npoyyBaHe Ha 229 nauneHTH, 0T KOUTO
168 HenekyBaHu W 61 HenekyBaHW, NPy KOUTO CE€ YCTaHOBM,
Ye W ABeTe NauMeHTCKU rpynu nokaseaT A0303aBUCUMM Ha-
maneHus Ha CRT npu neyexne ¢ hapuummab npu 0TCLCTBUE
Ha CbLLUECTBEHU CTpaHuyHn edektu. Mpes 2022 r. ycnewwHo
npukntounxa YOSEMITE/RHINE - paHooMuaupaHin KnuHUYHW
npoyysanns BbB asa Il ¢ 1891 naumeHTn OT 3anagHOTO W
W3TOYHOTO MOMYKbNBO, NPU KOETO WMaxme Bb3MOXHOCT Aa
[EMOHCTpMpaMe HemH(epuopHoCTTa Ha dapuumumab B cpas-
HeHve ¢ acrmbepcenT (MpunaraHu npes3 0cem CeamuLy) no
OTHOLLEHWe Ha cpepHoTo nogobpenne B BCVA n yectotata
Ha O4HUTe HexenaHun peakumn. OTHoeo Rush and Rush B
CBOE PETPOCNEKTUBHO NpoyyBaHe npe3 2022 r. nokasaxa, 4e
37.5% nauuenTtuTe, nonyuyunn apuuumab ca nocTurHamm
CRT<300 pum npu mbrHa pe3opbums Ha peTuHanHaTa Te4HOCT,
nacnegsaHa ¢ OCT Ha 4-us mecel,. CblwmsT ekun cbobLLaBa,
ye 41.7% OT TexHuTe nauueHTW ca nopobpunu 3putenHa
octpota ¢ noHe 0.2 B cpasHeHue ¢ 11.1% B KOHTponHaTa rpyna
(p=0.01) Ha 4-ua mece [4].

LleHTbpBT, B KONTO B NPOBELEHO HACTOSALLOTO NPOyYBaHe
pabotu ¢ hapuummab no npotokona RHINE ot 2018 r., nopaau
KOETO B pasrmnexgaHata TyK mpoLeaypa ce cnasnxa NaeHTUYHN
KpuTEpWM 1 MpaBuna 3a paboTa ¢ MeaukameHTa 1 nogbopa Ha
nauueHT. Cneq nbpBOHa4yanHa HaToBapBaLla 4o3a ot 3 40 5
EXKEMECEYHUN UHXEKLMN Ce MPEMUHABA KbM HSKOW OT criefHnTe
MPOTOKOMNW: hMKCMpaH pesxum, Mpu peunams (pro re-nata, PRN)
W PEXWM C YAbIKaBaHE Ha TepaneBTUYHWS MHTepBan (treat-
and-extend, TAE). Cnopeg Euretina Clinical Trends Survey
78% OT peTuHanHute cneunanucti npegnouutat TAE unm
xnbpugeH npotokon mexay TAE n PRN u camo 22% uanonasar
dukcpaH pexum Ha uHxektupade. OT gpyra cTpaHa e
HeoOxo4MMO Aa ce HamomHW, Ye neveHneto ¢ aHTu-VEGF
npoMoTMpa pasBUTUETO Ha reorpadcka atpodms. Cnopepn
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NOBEYETO PETUHANHK CneuuanucTi eaHa Heekcyampatia MNV
He BuBa ga ce Tpetupa ¢ aHTU-VEGF MeaukameHTy, Thil kaTo
B KpallHa CMeTKa JompuHacs 3a Tpodukata Ha petuHata w
npeanasea oT pa3BUTMETO Ha aTpodmsTa [2].

[lHec oT pelLaBallo 3HayYeHWe e Aa Ce MpoBedar LOMbi-
HWUTENHW KNWHUYHM NPOYYBAHUS 1 aHanusu, 3a fa ce nomyun
no-3agbnboyeHo pasbupaHe Ha edekTMBHOCTTa W npoduna
Ha OesonacHoOCT Ha (hapuuyumad, ocobeHo Mpu HenekyBaHw
pocera naupeHtn ¢ MACB n OME, kakto M npu nauueHTy,
kouTo mpean ToBa ca Gunu nekysaHu c¢ gpyrn aHTu-VEGF
areHTu (TepaneBTMYHO npeBknouBaHe, switch). Okono 90%
oT yyactHuuute B Euretina Clinical Trends Survey cuuTart, ye
aKo 5 - 6 MHXeKUMN OT JafeH MeaukaMeHT HaMaT edekT npu
[afeH NaumneHT, To e HeobxoanuMo fja ce NPEeBKMYN Ha apyr
npenapart. Tasu rpyna naumeHTy (He-HauBHN) e HeLOoCTaTbyHO
NpeAcTaBeHa B OCHOBHUTE KIMHWYHI M3NUTBAHUS, JOCTUIHANN
®aza lll n ca HeobxooMMM OOMBMHUTENHW U3CMedBaHus, 3a
pa ce pasbepe HaMbHO NOTEHUMANbT Ha (apuuyumab B Tesu
KOHTEKCTW. 3a pa3nvika OT HAKOW Apyri neveHus, hapuummab He
€ CBbP3aH CbC 3HA4NTENHN onaceHus 3a 6e3onacHocTTa, KoeTo
[OMpUHacs 3a HeroBaTa MPWBMEKATENHOCT KaTo anTepHaTiBa
3a nevenve. B fyxa Ha npaBunaTta 3a fobpa KMHUYHa NpakTuka
3a 34paBHUTE CrMeuuanucTi ocTaBa BaXHO Ja Habmiogasar
OTONM30 MauMeHTUTE CU M Aa ynpaBnsBaT e(heKTUBHO BCUYKA
NOTEHLMANHN HexenaHy cbbuTis. Korato B3emar pelueHue 3a
Hal-[obpust Kypc Ha neyeHue, NpakTukyBalmTe Tpsbsa BHU-
MaTerHo Aa npeLeHsT 6anaHca Mexay NoTeHUManH1Te nonan
1 OEMOHCTpMpaHaTa eeKTUBHOCT Ha hapuummad [7].

B Can ®paHuucko, KanudopHus, CALL e npoBeaeH Teope-
TUYEH aHammM3 Ha e(MEKTMBHOCT W CMecTsiBaHe Ha pasxoam,
KOMTO MMa 3a Lien Aa OLeHn pasxoauTe 3a ynoTpeba Ha dapu-
unmab, paHubuaymab v acnnbepcent npes MbpauTe 3 roanHM
OT MbpPBOHAYANHOTO MPUMOXEHNE Ha WHXKekumusTa. [Mpoyuy-
BaHEeTO B3eMa MpeaABWA LieHUTe Ha edpo 3a npugobuBaHe Ha
nekapcTeaTta, nperopbyBaHaTa OT MPOWM3BOAWTENS YecToTa
Ha VHXeKUMUTE Npe3 MbpBuTe 3 rognHM, TPaHCMOPTHUTE pas-
XOOW U BPEMETO, M3pa3xofBaHO 3a MbTyBaHe M Cpelin B
KNWHWKaTa KaKTo 3a NalMeHTa, Taka U 3a MeOULMHCKUS nep-
coHarn. lMpoyyBaHEeTO yCTaHOBW, Y€ NPEe3 MbPBUTE 3 FOAUHN OT
neveHneTo apuunmab e no-eBTUH KakTO OT paHubuaymao,
Taka 1 oT adrmbepcenT, JOpU Korato Ce B3emaT npeasua
pasCTosHMATa 3a MbTyBaHE Ha nauueHTuTe. Pasnukata B Le-
HaTa ce yBenW4yaBa C MO-TONEMU Pa3CTOSHWUA 33 MbTyBaHe,
Hanpumep npu 100 Munu paHnbnsymad n acdnnbepcent cTaat
CbOTBETHO ¢ 41502% 1 7464$ no-ckbnm oT dhapuLmab, koeTo
npasu hapuynmalb Hail-peHTabunHata onuws cpep Tpute
neyeHvs.

B nbpeute roguHun Ha aHTU-VEGF TepanusaTa uenta Ha
NeYeHNeTo e Ja Ce WHXKEKTMpa eXeMeCe4yHO [0 MocTUraHe
Ha MbSIHO MOACYLAaBaHe Ha Makynata, kaTo ce Lienu pesop-
Ouns Ha BCsika TEYHOCT B Hes. B mpakTukaTa ce oka3Ba, Ye
TOBa He Ce noctura nmpu Beuukw nauueHtn. Oka3sa ce, ue
HapeL C peTuHanHata fgebenuHa KaTo BaxeH aHaTOMUYeH
napameTbp, NO-BaXHO € Aa ce npasu pasnuka mexay SRF
n IRF, kaTo BTOpaTa Haxogka MMa No-HeraTMBHO AeiCTBUME
BbpXy 3puTenHata ocTpoTa. ToBa € MOTEHUWarHo orpaHu-
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YeHue B HalETO MpoyyBaHe, ocobeHo B rpynata Ha M[CB,
B koeTo ce otumta CRT, a He CTpykTypaTa Ha oToka. Hesa-
BUCMMO OT Tasu KOHCTaTauWsi, HanpaBeHWUTE M3MEPBaHUS W
3abenssaHuTe 3aBUCUMOCTM MMaT HeobXoaMMMS  MpUHOC.
HamansBallaTta TeYHOCT B peTuWHaTa, iMncata Ha 3aryba Ha
3peHue, Ha yenunyeHne B CRT c noseye ot 100 umu Ha HoBa
HeoBackynapusaLus unu makynHa xemoparvs npu MOCB couvar
BrnaronpusiTHa TEHAEHLMS KbM YObITKaBaHe Ha MHTepBana npy
TepanesTiyeH npotokon TAE.

Wolfrum et al. cbobujaBa, Ye cnen npunaraHe Ha dapu-
ummab mo-Bucokata usxogHa BCVA e cBbp3aHa ¢ no-gobpa
BCVA cnep Hero, HO kaTo LSNO 3puTenHaTa OCTpoTa OcTaBa
crabunHa. lpw Hawara rpyna nauuWeHtn ce Habniopasa
(DYHKUMOHANHO MOJODpeHe npu MOBEYETO Y4YacTHULM W
B ABeTe nogrpynu. Mo OTHOLIEHWe Ha OTOKa Ha peTuHarta,
Wolfrum et al. yctaHoBsiBaT, Ye no-Bucokata usxogHa CRT npu
no-ronsam Gpoit npeauwHn aHTU-VEGF 1 kopTuKocTepouaHH
Tepanum ce cBbp3ea C no-ucoka CRT cnep TepanusiTa,
CbOTETHO C Mo-cnab aHatomuyeH pesyntat [3]. CpaBHuxme
Te31 pesynTaTil C HalnTe U yCTaHOBMXME CbLLO, Y€ NPy aHanu3
Ha nporpecusita ¢ OCT aHaTOMU4YHO NMOBNUsIBaHE HACTHNBA NPY
BCWYKW MALMEHTW HE3ABMCUMO OT MeAMULMHCKaTa UM NCTOpUS
(Pwur. 6). HacToswwmaT aHanu3 noTBbpkAaBa NpUEMITMBM HUBA
Ha aHaTOMWYeH UnKM (yHKLMOHaNeH pesynTar creq 3anoysaHe
Ha NneyeHune ¢ apuuumad, KakTo NpW HenekyBaHW nalueHTH,
Taka M npu Takuea, KOWTO Ca MPEBKMOYEHW Ha Tepanus OT
OpYr VHTpaBuTpeaneH MeaukameHT. He ce ycTaHoBSBaT HOBU
HEe3aBWUCUMM PUCKOBM (haKTOpW 3a MO-NOW  TepaneBTHUYEH
pesynTtar. Bbhpeku HAKOM pasnuky B MPEACTaBSHETO Mexay
rpynuTe, aHaTOMUYHUTE W PYHKLMOHANHK Pe3ynTaTi nokassat
CXO[}Ha TEHAEHLMS NPU Pa3NNYHUTE NALMEHTI 1 Ca NOAXOAALLM
3a npoBexaaHe Ha KopenalMoHeH aHanus.

Mpu nogrpyna ot naumeHtu ¢ AME, BCVA moxe pa ce
13ron3Ba He3aBMUCUMO 3a NpocrefsBaHe Ha MporpecusiTa Ha
3abonsiBaHeTo, KaTo NO TO3M HAYMH Ce HamansiBa 3aBMCMMOCTTa
HW oT OCT u3obpaxeHus 3a B3eMaHe Ha KMUHUYHU peLLeHus
[9]. PaHHusT otroBop Ha CRT kbM hapuuumab e BaxeH
nokasaTen u kopenupa ¢ ob6ekTuBHaTa M CybeKTUBHATa KOH-
cTatauus 3a nogobpeHo 3peHue, HO CTOMHOCTTA My Kato
NPOTHOCTUYEH MHOMKATOP 3a CPESHOCPOYEH [0 AbITOCPOYEH
aHaTOMW4eH pesynTaT npu guabeTeH edem Ha Makynarta W
MOCB noanexu Ha cnefgallm uscneasaHus. Tosa npoyysaHe
aHanuaunpa paHHHNTE aHaTOMUYHMW 1 PYHKLIMOHAIHI MPOMEHM,
HO He 1 MPOABIKUTENHOCTTA O3 MHKEKTUPAHE Ha MaLMEHTH.
Kato cnepapatya Len moxe aa ce oopmynupa fa ce uacnegsar
NpuYMHUTEe 3a switch Ha WHTpaBUTpeanHWTe Tepanuu U [fa
“3nesem ce NPeanoxart CUCTEMATU3MPaHN KpUTEPUM 3a CMsHA
Ha TepanusTa.
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3akntoyeHue

PasnuyHu opraHusaumm u obHocT ce obeanHsaT B
CBETOBEH Mallab 3a MHOXECTBO MHWLMATMBK, 3a [a nokaxar
npean3BuKaTeNCcTBaTa Ha XMBOTA C lereHepaTBHO 3abonsBaHe
Ha OYyHaTa Makyna W Ja NpeanoxaT HauMHW 3a CripaBsiHe C
TsX. C HapacTBalLOTO HEpPaBEHCTBO MeXOy TbPCEHETO Ha
OYHM TPUXM N npeanaraHeTo Ha cneuwnanusmpaHa nomoly u
HEepaBHOMEPHOTO pasnpefeneHne Ha OYHUTE CreLmanicTy,
GapuwepnTe npep 04HUTE NMPErmenn BepOsiTHO LU Ce YBeNuyar.
TenemeaumuyMHcKkaTa oOueHka Ha 3abonsBaHeTo Ha peTuHaTa
Ypes ANCTaHLMOHHO M306passiBaHe 1 AMarHOCTHKA MMa NoTeH-
Unarna fja OTroBOPM Ha Te3u HapacTBalW M3MCKBAHUS W BEYe
paboTh yCrelHO B HSAKOM 34paBHW cucTemu. BbeexaaHeTo
Ha YNecHeHU yHKLIMOHAMHN KpUTEPUN W YHUBEPCANTHU METO-
OV 33 MOHWUTOPUHT Ha aHAaTOMWYHOTO CLCTOSHWE Ha peT-
HaTa MMa noTeHuMan Aa nopobpu neyebHWUTe pesynTaTy.
CbTpyBHMYECTBOTO U B3aUMHWS KOHTPONM Mexay 6usHeca,
HaykaTta 1 npakTnyeckarta meaulnHa e eUHCTBEHUA U3MbITHUM
MbT KbM nono6peHo OYHO 3paBe, NpU KOETO Ha MbpBO MACTO
Ce MocTaBs Ka4eCTBOTO Ha NeveHue.
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MpunodkeHue Ha uskycmBeHuss uHmeaekm
B odpmanmono2uama

Lis. Aumutpos, U. Qumutposa, T. 3natkos, T. lummuTposa
Mbpsa YMBAJT ,Cs. Moan KpbeTuten*, Codns

Aplication of artificial intelligence in ophthalmology

Tsv. Dimitrov, . Dimitrova, T. Zlatkov, T. Dimitrova
First UMPHAT ,St. Joan Krastitel*, Sofia

Pesrome

Heun: IlpaBu ce TuTEpaTypeH Nperiea Ha ChBPEMEHHUTE TeHICHIINN TIPU M3II0JI3BaHe Ha W3KyCTBeH nHTEeNeKT (M) B
Od)TaJ'IMOJ'lOFI/IHTa, BKJIIIOUYHUTEIIHO U HEBPOHHUTE MPECKH.

Marepuan u Meroau: Pasrienanu ca pa3inuHu BUIOBE M3KYCTBEH MHTENIEKT. Habens3anu ca OCHOBHUTE 00nacTy,
KBJIETO M3KYyCTBEHMS HMHTEJEKT HaMHupa IPWIOKEHHE B O(PTAIMOJIOTHATA, KaTo 3a0oJisiBaHUSATA Ha PETHHATA,
BKJIFOYHMTEITHO TMa0eTHA PETHHOIATHS, BE3PACTOBO 00YCIIOBEHA MaKyJTHA JIereHepalus, TiiaykoMa, KaTapakTHa XHPYp-
THs, OKYJIOIIACTHKA, OYHA OHKOJIOTHS, odranMorieuarpus, TeIeMEANIIMAA 1 Apyru. Karto gacT oT KOMITIOThpHATa
WHKCHEPHA HayKa € pa3Iiie/laHa U YOBEIIKaTa POJIs IIPY B3MMAHETO Ha pelreHust. Paznienann ca HIKOM €THYHM ChOOpa-
YKEHMsI IIpU u3noa3BaHeTo Ha M.

3akjoueHne: I/I3KyCTBeHI/IHT HUHTECJICKT IpaBU PEBOJIIOIUA B MCANIIMHATA U B YaCTHOCT O(bTaJ'IMOJ'IOFI/IHTa, KbACTO HAaB-
JIM3a BbB BCE ITOBEYE 00JIaCTH, KaTo 3a00JISIBAHUS HA PETHHATA, [VIayKoMa, KaTapakTHA XUPYPrust, OPTaaIMOIeAHaTPHs,
onkosorust v ap. C momornrra Ha M, odranmorno3nTe Morar 3Ha4UTEITHO J1a HOIOOPSAT CBOSITA €)EKTUBHOCT U ANATHOC-
THYHA TOYHOCT, J]a ONTUMH3HPAT PE3YNTAaTUTE OT JICICHUETO, A2 MOAOOPST IPIKUTE 32 MAIMEHTUTE U J]a Halpe HaT
TIPH U3CIICABAHUATA B 00IacTTa Ha O TAIMOJIOTHATA.

KarouoBu x1ymu: n3KyCTBEH UHTENEKT, O()TAIMOJIOTHSI, pETHHA, TJIayKOMa, 3pUTENICH HEPB, KaTapaKkTHa XUPYPTHsL.

Abstract

Purpose: The article provides a literature review of the current trends in the use of artificial intelligence (Al) in
ophthalmology, including neural networks.

Material and methods: The different types of artificial intelligence are considered. Targeted are the main areas where
artificial intelligence is used in ophthalmology, such as retinal diseases, including diabetic retinopathy, age-related
macular degeneration, glaucoma, cataract surgery, oculoplasty, eye oncology, ophthalmopediatrics, telemedicine
and others. As part of computer engineering, the human role in decision-making is also considered. Some ethical
considerations in the use of Al are addressed.

Conclusion: Artificial intelligence has revolutionized medicine and ophthalmology in particular, where it is covering
more and more areas, such as retinal diseases, glaucoma, cataract surgery, ophthalmopediatrics, oncology, etc. It
is pointed out that with the help of Al, ophthalmologists can significantly improve their efficiency and diagnostic
accuracy, optimize treatment outcomes, improve patient care and advance research in the field of ophthalmology.
Key words: artificial intelligence, ophthalmology, retina, glaucoma, optic nerve, cataract surgery.

BbBeneHue HWe, pa3Mepy UK KOHTYp Ha nesusiTa) Bb3 0CHOBA Ha 0beKTuB-

VakyctBeHusT nHtenekt (M) e TepmuH, KOWTO Ce OTHacs
[0 codhTyep, KOUTO MOXe fa UMUTUPA KOTHUTUBHM PYHKLMK,
KaTo y4eHe 1 pelaBaHe Ha npobnemu [1]. ToBa AaBa Bb3MOX-
HOCT Ha MaLL/HWTE [a Ce y4aT OT onuTa M ga ce nprucnocobs-
BaT KbM HOBW U3WUCKBaHMS.

Wma HsIKonKo BUAA U3KYCTBEH MHTENEKT

[Mpn NpocTus aBTOMaTM3MpaH LEeTeKTop, cucTemara ce 3a-
XpaHBa C anropuTbM, KOWTO MAEHTUULMPE HAMMYMETO Mnu
OTCbCTBMETO Ha XapaKTEepWUCTWKM (HanpuMep MecTomonoxe-
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HW KpuTepuu. To3n anroputbM, 6asupaH Ha Npasuna, oLeHsIBa
XapaKTePUCTUKUTE U B KpalHa CMeTka [aBa pesyntar (Hanpu-
Mep AnarHo3a) Bb3 0CHOBA Ha MAEHTUdMLMpaHnTe Mogenu [3].

lMpaBunata 0BWKHOBEHO Ce MULWAT OT MPOrpammcTi WU
eKCnepTy, KaTo ce M3noNn3sat (hyHKLMK, KOUTO Npeau ToBa ca
Onpeaenunmn Kato BaXHM.

Mo-HanpegHana ¢opma Ha UM e mawwmHHOTO oByyeHue.
BxoabT B MawwmHHOTO 0ByyeHre e Habop OT AaHHM 3a 0byye-
HWe (M300paxeHust), a He NpeaBapuUTENHO AednHUpaHN anro-
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PUTMW, HAaNMCaHu OT COITYEepHU MHxXeHepH [4]. MaLLnHHOTO 06-
yyeHne moxe fa 6bae JOMbAHUTENHO KnacuduumpaHo, kato
00yuyeHne 6e3 Haa3op (HEKOHTPONMPaHO), KbAETO MallnHaTa
TpsibBa Aa ,Hayuu" cama KnacoBeTe BXOOHM JaHHU Bb3 OCHOBA
Ha npefcTaBeHns Habop OT JaHHM.

OcHoBaTa 3a KOHTPONMpaHo 0byyeHne ca Habop OT AaHHN
1 anropuTMu, NpeaoCTaBeHM OT ekcrnepTy B obnactra [4].

XnbpuabT OT HEKOHTPONMPaHO 00y4EeHNE U KOHTPONMPAHO
eKkcnepTHO 0by4YeHne ce Hapuya Nomny-KOHTPOnMpaHo obyye-
Hue [4].

TeXHUKK 3a MaLMHHO 0byYeHue

VA3non3eaHe Ha HEBPOHHM MPEXH B MALLMHHOTO 0BYyYeHME.

/W e cucTema, npy KOSITO Ce U3NOM3BaT U3KYCTBEHI HEBPOH-
Hu Mpexm (MHM), pasrnexaa ce kaTo YacT Ha MaLMHHOTO 0Byye-
Hue. Taan cucTema Moxe Aa Ce 13nonaea KakTo B KOHTPONMPaHo,
MOMYKOHTPOIMPAHO, Taka 1 B HEKOHTporMpaHo obyyermne. MHM
CE CbCTON OT HAKOMKO CIOSt: BXOAEH CIOWA, KbeTO Ce BbBeXaaT
Pa3NNYHN XapaKTEPUCTIKM (HANpUMEP AMArHOCTUYHM), KOWUTO ca
onpezaernexu npeaBapuTenHo OT NPOrpaMUCTH 1 eKCEPTH N0 Te-
MaTa. [lJaHHUTE Ce HacouBaT KbM MEXAMHHM CIOEBE HA HEBPOH-
HUTE MPEXM KbM KpaeH U3XOZEH CIOWA, KOITO NonyyaBsa aHanu-
3a OT MEXAWHHUTE CIOEBE 1 Onpedens pesyntara (Hanpumep
AvarHo3a) [3, 4]. Beeku cnovi ce CbCToM OT MHOXECTBO HEBPOHHM
BPB3KI, KOUTO U3BBLPLUBAT aHanMTU4Ha 0bpaboTka, kaTo noapa-
aHwe Ha HEBPOHHIUTE (DYHKLIMM HA MO3bKA.

Bbanute, KOUTO ca 4acT OT HEBPOHHMS CIOW, MonyvaBar
MHOpMALMS OT MHOXECTBOTO BXOZOBE, KaTo Ce U3BbpLUBA MO-
CrOXeH aHanua. Pe3yntaTsT oT paboTata Ha BCEKM Bb3€N B €fMH
Croi crief TOBa Ce Npenpeaasa Ha MHOXECTBO Bb3r B CrieaBa-
LUMS CION, KbETO Ce U3BBbPLLBA [OMbIHNTENHA 0bpaboTka. Ha
W3XOHMWS CMOiA B HEBPOHHATa MpeXa, ce CTUra 10 BEPOSITHUS
pesynTat unu knacudmkaups. Besiko n3obpaxeHue unv faHHU
0BMKHOBEHO Ce aHanM3MpaT HAKOMKO MbTH, 3a a Ce MakCUMU3u-
pa eheKTMBHOCTTA Ha NPOrHO31TE Ha Mogena.

[bnboko oby4eHne

B npocTata HeBpOHHa Mpexa OnpocTeHO MMa camo [Ba
CMOst: BXOZEH W U3XOAEH croit. AnroputmuTe 3a Abnboko obyye-
Hue obaye ca HEBPOHHM MPEXM C pasLLUMpeH Bpoi KOMyHWKaLW-
OHHY CIIOEBE MEXIY BXOQHWUTE M U3XOJHWUTE CMOEBE: OT AECETKM
[0 CTOTULM, KaToO MMa MpeaBapuTenHO 3afdafieHn eKCrepTHM
AvarHoan.

Bceku BXof Ha HEBpOHHaTa Mpexa BOAW [0 M3X0f, KOUTO
CNyXW KaTo BXOA 3a cneapalius crnon B cepusita. pu Bpb3-
KWTe Mexay CrioeBeTe Ce pasnpocTpaHsiBa nokanHa WHGOop-
Maumsi, CMoAEnsHa Mexay BCUYKW BB3MW Ha CMOS, KaTo Taka
Ce OrpaHW4aBa ApacTU4YHO MPOCTPAHCTBOTO U CMOXHOCTTA Ha
napameTpuTe Ha 0by4eHNeTo Ha Mogena. AHanmM3bT OT BCEKM
Crov ce NpeAaBa Npe3 Mpexata, JoKaTo KpaHWAT Croi He Jo-
Bede Ao pesyntata [4].

Ol'paHVI'-leHVIFI Ha U3KYCTBEHWUA UHTEJEeKT
MMpn W, TouHOCTTa Ha pesynTaTuTe € CUIHO 3aBucuma OT
kayeCTBOTO Ha BxofoBeTe [6]. ToBa e onucaHo kaTo eHome-
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Ha ,00KIyK BbTPe, DOKNYK BbH®, ako MbpBOHAYamNHUST Habop
OT [aHHW, NpefCcTaBeH Ha MaluuHaTa, € HeafekBaTeH, Torasa
NpOrHo3uTE, reHepupaHu oT uHcTpymeHTa UW, we 6bpat He-
TOYHM. CbLUO, NOHSKOra NpenopbkuTe 3a u3xog Ha MW morat
pa Obat HenpaBunHK, M TOBa f1a JOBEAE [0 MPELUHM A1arHo3u
Mpu HeJoCTaTbyHO 0byYeHNe W BanMavpaHe Ha anropuTMuTe
[5, 26, 27].

[MorpelwHuTe NPOrHo3W Ha anroputMute Ha VW nosgurat
BBMPOCA 3a OTFOBOPHOCTTA Ha NekapuTe. BCbLWHOCT nekapute
ca CTUMYNMUpaHK Aa U3nonseat NporHoaute Ha MW, ako noteb-
pXnaeaT ChbllecTByBallaTa KMHUYHA NpakTUKa W noaxoxaat
KPUTUYHO KbM NpoLieca Ha B3UMaHe Ha peLueHns [7].

W yBenuyaBa pabotata Ha nekapwTe, Kato CryXw Kato
[MarHOCTUYEH WHCTPYMEHT, reHepupally NporHosu, KOUTo mMorat
[a NOBMUSST NONOXUTENHO MPU NeYEeHNeTo Ha nauueHTute [3].
Hanpumep, nHTerpupata ¢ MW nnatdopma 3a TenemeguumHa,
npegHa3HaveHa 3a CKPUHWHT 1 HAcOYBaHe Ha MaLueHTH ¢ kaTa-
pakTa, nokassa guarHocTyHa edektuaHocT ot Hag 90%. Tasu
nnatopma nogobpsiea eeKTMBHOCTTA Ha NekapuTe, kato UM
no3BonsBa Aa OLEHsBAT JeceT MbTU NOBeYe NaLUneHTH roguLLHO
[8]. KaTo pesynTaT 3HauMTENHO Ce NoBuLLIaBa eDEKTUBHOCTTA Ha
JuarHocTuumpaHe, KOeTo Boau 40 nopobpsisaHe Ha rpykuTe 3a
nauweHTa.

WU3KyCcTBEHUAT MHTENEKT B NpaKTUKaTa Ha odp-

TanmMmosno3unte

Al 6bp3o ce BKNtoYBa B 061acTTa Ha 0pTanmMonormsTa u K-
HW4HaTa npakTuka [2]. B pesynTat, ToBa BOAW [0 MOBMLLABaHE
NPOW3BOANTENHOCTTA 1 NOAOBPSIBaHE Ha KOMyHWKaLmsiTa C na-
umentute [9, 10].

Bce oule, mHoro nnatcopmn 3a MW obave ca B excrnepu-
MeHTanHa chasa v 04akBaT BbBEXOAHE B KIMHUYHATA NPaKTUKa,
KOETO LLie NOANOMOrHe NpocneasBaHeTo Ha 3abonsasaHeTo, au-
arHocTukata v neyexueTo [17].

naykoma

MHOXeCTBO mporpamn 3a Abboko obyyeHre ca nokasanm
BMCOKa YyBCTBUTENHOCT W CMELMUYHOCT NpK pasno3HaBaHETo
Ha rmaykoMHU NPOMeHU B 3puTenHns Heps [12, 13]. Hanpumep,
aHanua Ha 3aputenHus Heps: VI cuctemuTe morat 4a aHanuaupar
1300paxeHNsl Ha Jucka Ha 3pWUTENHWS HEpB, 3a Aa OTKpUSAT
NpW3HaLWM Ha rnaykoma 1 OMTUYHM HeBponaTuu. Ypes oLieHka Ha
napameTpu KaTo CbOTHOLLEHME Yalua/anck 1 aebenmHa Ha GCC,
anroputMuTe Ha MW mMorat Aa noMorHaT 3a paHHOTO OTKpUBaHe
11 NeyeHre Ha 3abonseaHeTo.

Tean nokasaHus Ha MW ce ocHoBaBaT Ha AWMarHOCTUYHM
XapaKTepucTHKiA, KOUTO MHaYe 0BKMKHOBEHO Ce OLieHsBAT OT 4o-
BELUKM eKcnepT, BknounTenHo koHctatauunm ot OCT u ugeTHa
dyHaycHa choTorpadousi, pesyntaTti oT 06LLM TECTOBE U M3MEp-
BaHWs Ha BbTPEOYHOTO HansraHe 1 aebennHaTa Ha porosuLa-
Ta. B nombnHeHune kbM Te3n W cuctemu, konto nposepsisat
3a Hannum“eTo UNK OTCHCTBUETO Ha rmaykoma, UMa paspaboTeH
anropuTbM 3a 4bnboko 0By4yeHne, KOMTO TOYHO MAeHTUdMLMPa
CYCMEKTHUTE 3a rmaykoma, KoeTo no3BonsBa No-HaBpeMEHHO
nevenve [13].
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ur. 1 a. HopmaneH 3puteneH Heps (3H).

Katapakra

PaspaboTeHn ca nporpamu 3a MalUMHHO 0Dy4eHue 3a OT-
KpuBaHe 1 knacudukaLms Ha katapakrtarta [14, 15, 16]. HanuuHu
ca nporpam, 3a uLeHTUdULUMpaHe Ha BTOpUYHa katapakta [17].
[oknaaganm ca v anroputmn 3a abnboko obyveHme 3a oLeHka
Ha BpofeHa katapakTa [1, 16]. HannyHa e BanuaupaHa cucte-
Ma, KOSTO AEMOHCTPMPA BMCOKa TOYHOCT 3a WAEHTU(MLMpPaHe
Ha 30HaTa, NITbTHOCTTA U CTeNeHTa Ha BpogeHoTo 0bpasyBaHe
Ha kaTapakTa Bb3 OCHOBA Ha CHUMKW OT Guomukpockon [16].
CuctemuTe 3a MaLUMHHO 0ByyeHWe 3a KaTapakTa ca nokasanu,
ye moraT afeKkBaTHO fa NnaHupaT XvpypriyHaTa MHTEPBEHLMS,
KaKTo M Aa NpeaBukaaT BepOsTHOCTTa OT pa3BUTUE Ha NocTomne-
paTUBHO 3aAHO KancymnHo nombTHsABaHe [1, 17]. U3uncnssareTo
Ha QMONTbpa Ha BbTPeoYHaTa nella Moxe Aa Ce M3BBbPLLM Ypes
MeTOAM 3a MaLLMHHO 0byyeHwe [11]. Eaun 3abenexuteneH npu-
mep e dopmynata Hill-RBF, kosTo aHanuavpa cnegHuTe BbBe-
[EHN JaHHW: aKcarnHa ObMmkuHa, AebennHa Ha LieHTpanHaTa po-
roBuLa, AbnboumMHa Ha npeaHata kamepa, AebenvHa Ha nellara,
M3vMepBaHe Ha AMaMeTbpa Ha poroBuLiaTa U kepatometpusita [12).

ur. 2. Katapakra.

[etcka opTanmonorus

B negmatpuyHata nonynauusi HaBpemeHHaTa OyHa auar-
HOCTVKa € OT peLlaBallo 3Ha4eHWe 3a 3arnasBaHeTo Ha 3peHu-
€T70. BkntouaHeTo Ha MW B NpaKTUKMTE 3@ CKPUHUHT 1 NeYeHne
MOXe 1a MOMOTHe 3a MOCTUraHe Ha OnTMarHa ogTanMomnony-
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®ur. 1 6. 3H ¢ rnaykomHa ekckaBauus.

Ha rpwxa npu feyata. Paspabotenu ca anroputmm 3a abnboko
00y4eHue 3a OLieHKa Ha CTpabuabM, OHKO3aboNsABaHMS Ha OKOTO,
eKcLiecvBHa Muonus, ambnmonus, BpofeHa katapakTta u aere-
HepaLun Ha peTuHaTa 1 pedpakTueHn aHomanum [18, 19, 20].

Our. 3. CTpabuabM (KpUBOrNEACTBO) Ha MSBOTO OKO.

PeTuHa

OntuyHata koxepeHTHa Tomorpadgms (OCT) e obuwa Tex-
HWKa 3a u3obpassBaHe, M3Non3BaHa B odTanmMonorusTa 3a
BM3yanuanpaHe Ha CrioeBeTe Ha peTuHaTa 1 anarHocTuumMpaqe
Ha O4HUTe 3abonsBanusi. MW anroputmute MoraT Aa aHanu-
supat OCT n3obpaxeHus, 3a fa OTKPUST aHOManuu, aa npoc-
nepsT nporpecusita Ha 3abonsiBaHETO M a NOAMNOMOrHart nna-
HWpaHeTO Ha NeyeHneTo npu anabeTHa peTMHONATWS, peTu-
HoOMaTWsl Ha HEQOHOCEHOTO W CBbP3aHa C Bb3pacTTa MakysHa
JereHepauys. Mima npunoxerusi, ogobpeHn 3a nonasaxe, kato
TOBA 3a OLeHKa W knacudukaums Ha gnabeTHata peTHonatus
1 Ha anabeTHNs mMakyneH oTok [21].

Mpu 3abonsiBaHust Ha peTuHata VI anroputmute morat
Ja CermeHTupaT u3obpaxeHusiTa Ha peTuHata B pasfnyHu
aHaTOMWUYHM CTPYKTYPU, KaTO Makyna, OMTUYHWS ONCK 1 KPbBO-
HOCHM CbAOBe. Ta3u CermeHTauus nomara npy aHanusa Ha
3abonsBaHusTa Ha peTuHaTa 1 ynecHsiBa NpocneasBaHeTo Ha
nporpecusita Ha 3abonsiBaHETO ¢ TeYeHWe Ha BpemeTo. Teau
aBTOMATW3MpaHM NpoLEecH Ha knacuduympaHe nomarar aa ce
Jafie NPUOPUTET Ha MaUMEHTUTE 3a fleYeHe U npocneasBaHe
Bb3 OCHOBA Ha HWBOTO 1 TEXECTTa Ha 3ab0NsBaHETO.
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®ur. 4 a. O4HO ABHO NpM fereHepauus Ha
Makyrarta cBbp3aHa C Bb3pacTTa.

Lpyrv npunoxexns Ha A

OO6yyeHue BbLB BUpTyanHa peanHocTt

CvmynaumvTe Ha BUpTyanHa peanHocT, cbagasaru ot AN,
ce 13non3ear 3a 06y4eHne Ha OpTaNMOX1PypP3UTE B PasnnyHU
obracTi, kaTo Onepauusi Ha KaTapakTa U MHTEPBEHLWM Ha
peTuHaTa. Teau cuMynaLmu ocurypsisaT peanucTyHa U uHTe-
paKTMBHA yyebHa cpepa 3a mogfobpsiBaHe Ha XUPYpruuHUTE
YMEHHs 1 pesynTaTy.

MporHo3eH aHanu3

PaspabotBart ce N Mogenu 3a nporHo3mpaHe Ha pucka ot
pasBUTWE Ha onpedeneHn O4HM 3abonsiBaHMS Bb3 OCHOBA Ha
[aHHW 32 MaUMEHTUTE, TeHETUYHN (PAKTOPK, HABULM Ha XUBOT U
thakTopu Ha OKomnHaTa cpefda. Tesun NpOrHO3HM aHanmuan morat
Aa MoMorHaT 3a WAEHTUPULMPAHETO Ha BUCOKOPUCKOBM NnLA
3a paHHa Hameca ¥ NpeBaHTUBHW Mepku [32].

CKpPVHUMHT Ha naumeHTyn 1 rpadimk 3a HasHavyaBaHe

[MnaTchopmuTe, 3aaBukBaHu ot U, morat aa nomorHat npu
CKPUHWHIa Ha NauneHT1Te, KaTo aHanuanpat CUMNToMUTE, Meau-
LMHCKaTa 1CTOpUst W AaHHUTe 3a u3obpaxeHus, 3a ga Aapat
MPUOPUTET Ha Ha3HaYeHWSTa 3a CNELHW Crydaun. Tean cuctemu
nomarat 3a pauuoHanuaupaHe Ha rpuxuTe 3a nauueHTuTe U
ONTUMU3MPaHe Ha paboTHUTE MPOLECK B KIMHMKATA.

YnpaBneHue Ha AaHHW U eNEKTPOHHM 3apaBHU O0-
cueTta

TexHonoruute ¢ VI ce n3nonaear 3a 13BNMYaHE Ha CbOT-
BeTHaTa MHOPMaLMs OT eNeKTPOHHW 34paBHM AocueTa, 13o-
OpaxeHust ¥ OUarHOCTUYHM AOKNadW, 3a Aa ce MoAnoMorHaT
ohTanmorno3nTe Npu B3EMaHETO Ha PeLLeHus], NNaH1pPaHETo Ha
neYeHneTo W n3cnensanuaTa [23, 24, 31).

JuncTtaHUMOHHO HabnoaeHve Ha 3abonsBaHus Ha
peTuHata (TenemeguumHa)

Anroputmute ¢ VI moraT ga aHanuaupat n3obpaxeHns Ha
peTuHaTa, 3acHetv o1 OCT vnm gaxe OT NPeHOCHMM YCTPONCTBA
IV NPUCTaBKM 3a CMapPT(HOHM, 3a Aa ce Habntopasa nporpecusTa
Ha 3abonsiBaHWs Ha peTWHaTa, Kato AuabeTHa peTMHONaTMs U
CBbP3aHa C Bb3pacTTa MakysHa AereHepaLys B OTAANEYEHN UK
HEeJoCTaTbYHO OOCMYXBaHW paroHW. Ta3n TEXHOMOrMs No3Bo-
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NsiBa PaHHO OTKPUBaHe W HaBPEMEHHa HaMeca, 10U B PETMOHN
C OrpaHNyeH JOCTBN 40 0hTanMOoNoryH rpvxim [28, 29].

I'Iepcouanuaupal-lo nnaHupaHe Ha fie4eHneTo

Anroputmute ¢ WA moraT ga aHanuaupaT gaHHuTe 3a na-
LMEHTUTE, BKITIOYMTENHO FeHETUYHA WHAOPMALWS, MeauuUmMHCKa
WCTOPWS, Pe3ynTaTit OT U300paKeHUs 1 OTTOBOPM Ha NEYEHNETO,
3a Aa nepcoHanuanpaT NnaHoBETe 3a IEYEHNE HA ChCTOSHMS
KaTo [ereHepaunst Ha Makynara, rmaykoma u 3abonsBaHus Ha
peTuHaTa. Ype3s npucnocobsiBaHe Ha MHTEPBEHLMMTE KbM UHAW-
BUOyanHuTe npocuny Ha nauueHTUTe, oTanmMonosnTe morat
[a ONTMW3MpaT pesynTatuTe 1 ga cBedaT 4O MUHUMYM CTpa-
HUYHUTE edrexTy [30].

XvpypruyHa KoHCynTauus B peanHo Bpeme

Cucremute ¢ U moraT aa NpefocTaBsaT HacokK B pearHo
BpeMe Ha ohTanMoxupypanuTe no Bpeme Ha MpoLeaypn Kato
onepauMs Ha KaTapakTa, TpaHCMMaHTauuu Ha porosuuaTa,
BUTPEOPETMHANHM onepauui, okyrnonnactika. Ypes aHanman-
paHe Ha XVpYPrudHUTE AaHHW, NPOCneasBaHe Ha ABUKEHNATa
Ha MHCTPYMEHTUTe W MpefocTaBsHe Ha obpaTHa Bpb3ka 3a
XUPYpPriYHUTE TeXHUKN, MM TexHomormsaTa ¢ NomoLLTa Ha Tene-
MeduLMHaTa Nomara Ha XMpypauTe fa nocTUrHaT onTMMarnHm
pesynTaTi 1 Aa cBedaT A0 MAHUMYM YCroXHeH!sTa [8].

ETnyHM cobpaxeHus Ha UU

IV Bopasw ¢ ronemmu MacvBu OT JaHHW, YECTO BKITHOYBALLM
4yBCTBUTENHA MHCOPMALMS 3@ MALMEHTUTE, KaTO MeAMULMHCKA
UCTOPUS, ONarHOCTAYHM M30BPaXEHMS W 3anncy 3a NneyeHne.
YCTaHOBSIBAHETO M CMa3BaHETO Ha ETWYHWTE NpaBuna rapa-
TMpa, Ye VW B odTanmonornsta nogabpxa Han-BUCOKUTE
CTaHZapTV Ha eTUYHO NoBeAeHue [22, 24, 25].

3akntoyeHue

Wanonagarnkn cunata Ha WM B pasnuuun obnacti, kato
3abornsBaHus Ha peTwHa, rmaykoma, katapakTa, odpranmone-
AUaTpysi, OHKOMOMVS, OKyrnonnactuka v gpyru, opTanmMonosunte
MoraT 3HauMTenHO ga nopobpsT cBosTa eqPEKTMBHOCT W gwar-
HOCTUYHA TOYHOCT, ja ONTUMK3NPAT PE3yNTaTUTE OT NEYEHNETO,
Ja NopobpsT rpukuTe 3a NaLMeHTUTe W Aa HanpeaHat B Hayd-
HUTE 13cneaBaHus B obnactta Ha odpranmonorvsTa.
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