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Prediction of progression of glaucomatous optic
neuropathy in patients after complex neuroprotection of
retinal ganglion cells
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'Odessa National Medical University, Odessa, Ukraine
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Abstract

Glaucoma is a progressive chronic eye disease with gradual loss of visual function and remains the leading cause of

blindness in the world.

The aim of the work was to study the effectiveness of complex neuroprotection using laser stimulation of the retina/optic
disc and the recommended vitamin-antioxidant complex of the AREDS2 formula, enhanced with ®-3 polyunsaturated
fatty acids and resveratrol 60 mg in patients with primary open-angle glaucoma.

Increase conductivity in the nerve fibers of the optic nerve, improve visual acuity, increase the light sensitivity of the
visual analyzer; improve volumetric intraocular blood circulation and reduce vascular spasm. Improve the morphometric
parameters of the visual analyzer due to the tendency to thicken the RNFL layer and the GCL+IPL complex. Stabilize

the glaucomatous process for 6 months.

Key words: primary open-angle glaucoma, vitamin-antioxidant complex of the AREDS2, resveratrol.

Introduction

All human labor activity is associated with the mandatory
use of visual functions, and loss of vision because of glaucoma
inevitably leads to a decrease in the quality of life and changes in
a person'’s professional and social life. Glaucoma is a progressive
chronic eye disease with gradual loss of visual function and
remains the leading cause of blindness in the world [1].

Glaucoma mainly affects damaged axons of the optic nerve;
damage also extends to the retinal fibers and occipital cortex.
Triggering factors for the development of optic neuropathy are
an increase in ophthalmic tonus or a decrease in cerebrospinal
fluid pressure in the retro bulbar portion of the optic nerve.
However, even when stable compensation of intraocular
pressure is achieved through medication or surgery, in every
fifth patient the decline in visual function continues. Risk
factors such as arterial hypotension, low perfusion pressure,
vasospastic syndrome, diabetes mellitus, and myopia play an
important role in this. All this makes us take seriously the need for
neuroprotective therapy in order to stabilize the glaucomatous
process and create conditions for preserving the functional
indicators of the visual analyzer. Considering the progressive
nature of the disease, it is necessary to influence not only the
affected, but also the structures that have retained their normal
morphological and functional state. Neurodegeneration occurs
due to increased intraocular pressure and decreased blood
circulation in the optic nerve [2].

Patients with glaucoma experience unstable ocular
perfusion pressure in the optic nerve/retina, leading to ischemic
injury and subsequent reperfusion injury to retinal ganglion
cells, resulting in decreased thickness of the retinal ganglion

4

cell complex and parapapillary nerve fiber layer (RNFL). The
retina is one of the most metabolically active tissues in the
human body. Retinal ganglion cells have high energy and are
vulnerable to bioenergetics depletion. Neurons (especially
retinal ganglion cells, which have fewer supporting glia
than neurons in the brain) exist at a metabolic level that is
energetically dependent on the bioavailability of ATP, NAD, and
other important metabolites and molecules. Author Zabel and
colleagues showed an association between visual field defects,
decreased macular microvascular flow, and thinning of the
GCL+IPL and RNFL layers [4, 5]. Because glaucoma damages
retinal ganglion cells, and approximately 1/3 of these cells are
located in the macula, macular perfusion is theoretically a good
site for detecting glaucoma, assessing disease severity and
time course of change after treatment [6].

There is evidence in the literature of a decrease in the loss
of retinal ganglion cells when taking resveratrol in experimental
glaucoma. Endothelial dysfunction of retinal blood vessels
caused by intraocular pressure persists but does not cause loss
of retinal ganglion cells [7].

To achieve stabilization of the glaucomatous process in
patients with primary open-angle glaucoma, it is important to
carry out pathogenically oriented treatment: reducing intraocular
pressure to an individually tolerable level or “target pressure”,
reducing ischemia in the structures of the eye, correcting
impaired metabolism, using cyto- and neuro protectors. The
authors Li, Bathini showed the effectiveness of laser stimulation
(LS) by improving cell survival, reducing apoptosis, oxidative
stress, suppressing inflammation and restoring mitochondrial
function [8, 9].

2024, TOM 13, bpoii 1



Low-intensity laser radiation has anti-edematous, anti-
inflammatory, desensitizing, immunomodulatory and antioxidant
effects, and also stabilizes the membranes of retinal lysosomes
[10], stimulates neurogenesis and synaptogenesis, reducing
apoptosis and cognitive impairment [10, 11, 12]. These effects
justify the use of drugs in complex neuroprotective therapy in
patients with glaucomatous optic neuropathy [13].

Nutrients and vitamins in combination with laser diode
stimulation of the optic nerve have a promising neuroprotective
effect. The idea to the treatment of glaucoma adding drugs aimed
at reducing intraocular pressure in combination with photo bio
modulation to the treatment of glaucoma is a reasonable choice
in the treatment of the neurodegenerative nature of this disease
[8, 14]. The use of resveratrol for the treatment of ischemic
diseases of renal and cardiovascular failure, restoration of
mitochondrial quality control during myocardial ischemia
through the regulation of autophagy suggests its rational use
in neuroprotection in combination with a vitamin-antioxidant
complex [12, 15, 16].

The recommendations of the 5-th edition of the European
Glaucoma Society state that the goal of therapeutic treatment
of glaucoma is to preserve the patient’s visual field and good
quality of life [17, 18].

Taking into account the pathogenesis validity, the aim of the
work was to study the effectiveness of complex neuroprotection
using laser stimulation of the retina/optic disc and the
recommended vitamin-antioxidant complex of the AREDS2
formula, enhanced with w-3 polyunsaturated fatty acids and
resveratrol 60 mg in patients with primary open-angle glaucoma.

Material and methods

This 12-month study is an open-label, non-interventional
study with follow-up visits at V0 before treatment, V3 at 3 months
and V6 at 6 months. The basis for the work complies with the
Declaration of Helsinki on the Moral Regulation of Medical
Research, the Council of Europe Convention on Human Rights
and Biomedicine, as well as the relevant laws of Ukraine. All
participants at the State Institution «Institute of Eye Diseases
and Tissue Therapy V.P. Filatov NAMN Ukraine» and the Center
for Microsurgery of the Eye, a richly specialized medical center
of the Odessa National Medical University. We examined 137
patients (137 eyes), with a diagnosis of primary open-angle
glaucoma (POAG) at the initial stage (97 eyes) and advanced
(40 eyes). Glaucoma is diagnosed based on a glaucomatous
appearance of the optic disc. Cup-to-disc ratio greater than 0.6
or asymmetry of the intraocular cup-to-disc ratio greater than
or equal to 0.2 and at least one of the following abnormalities:
margin thinning, notching, nerve fiber layer defects, or
parapapillary atrophy) correlated with visual field defects in
two consecutive central 24-2 Humphrey threshold perimeters
programs, according to the diagnostic criteria of the European
Glaucoma Society (EGS).

The condition for inclusion of patients in the study was the
achievement of target IOP by both medication (75 eyes) and
surgery (63 eyes) and the absence of neuroprotective treatment
for 6 months. Exclusion criteria: severe lens opacification,
severe macular degeneration, vascular diseases of the retina
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and optic nerve, diabetic retinopathy, high degree of refractive
error, severe somatic pathology.

All patients were divided into 2 groups: group 1 (main)
included 74 patients and group 2 (control) - 63 patients. Both
groups of patients were representative according to the main
clinical indicators. All patients received a course of drugs - 10
daily sessions were performed on the SM-4.3 device (A = 650
nm, W = 0.4 mW/cm?, t = 4 min - per papillo-macular bundle),
as well as generally accepted traditional therapy (anti-ischemic,
de dystrophic and vascular). Patients of the 1st (main) group
were recommended for an additional 12 months the vitamin-
antioxidant complex of the AREDS2 formula, enhanced with
w-3 polyunsaturated fatty acids and resveratrol 60 mg (2
capsules once a day). The performed clinical and functional
ophthalmological examination included visometry with the best
correction, biomicroscopy, gonioscopy, Goldmann applanation
tonometry, ophthalmoscopy with a 90 D lens, computer static
perimetry (CSP), functional study of the visual analyzer (VA)
- the threshold of electrical sensitivity of the optic nerve was
determined by phosphene (PECHf), rheoophthalmography
(ROG), optical coherence tomography (OCT), fundus photo.

When performing calculations, the application program
STATISTICA 10.0 (Stat Soft Inc.) was used. The normality of
continuous data distribution was tested using the Shapiro-Wilk
test. Results were expressed as number, percentage (%) using
frequency tables; median (Me) and 25% and 75% quartiles (Q
25%-75%). Comparison of predicted and observed frequencies
of occurrence of traits was carried out using the x2 test. When
comparing several independent samples, analysis was used to
compare pairwise two independent samples using the Mann-
Whitney U test, as well as to test the equality of medians of
several samples - the Kruskal-Wallis test. For repeated
within-group comparisons, the Wilcoxon T test (V0-V6) was
used. To analyze the relationship between characteristics, the
nonparametric Spearman rank r-correlation coefficient (rs) was
used. Depending on the value of the correlation coefficient, the
strength of the correlation was interpreted as: r>0.75 - strong,
0.25<r - weak. The critical level of significance when testing
statistical hypotheses was taken equal to p<0.05. The relative
risk and 95% confidence interval were calculated to compare
the prediction of progression of glaucomatous neuropathy in
patients with glaucoma using complex neuroprotection, which
included a course of laser stimulation of the retina/optic disc.
Traditional drug therapy (2-control group) and an additionally
recommended vitamin-antioxidant complex of the formula
AREDS2 enhanced with w-3 PUFA and resveratrol 60 mg (1-
core group).

Multiple regression analysis was used to identify the
significance of treatment effectiveness from input clinical and
laboratory parameters, followed by building a model for its
prediction in a neural network.

Results

The duration of the disease in patients ranged from 1 year to
12 years, the median was 4 (3 - 6) years. Age was 60 (54 - 77)
years, men - 54/137 (39%) (Fig. 1). The clinical characteristics of
the follow-up cohort (137 patients - 137 points) are presented in
Table 1.
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Table 1. Clinical characteristics of the follow-up cohort (137 patients - 137 points).

group=2

Fig. 1. Distribution of patients by age in groups.

Indicators of eye condition 1 group (main) 2 group (control)
before treatment n =74 eyes n =63 eyes P
Age (years) 62.0 (56 - 67) 63 (59 - 66) p=0.02°
Men/women 33 (45%)/41 (55%) 21 (33%)/42 (67%) p=0.18°
Stages of primary open angle glaucoma: 45 eyes (61%)/ 52 eyes (82.5%)/ _
initial developed 29 eyes (39%) 11 eyes (17.5%) p=0.005*
'“"303‘:]';?;33““ 16.5 (16.0 - 19.0) 18 (16.0 - 19.0) p=0.312
Antiglaucoma surgery, yes 37 (50%) 25 (40%) p=0.23°
Duration of glaucoma, year 4.0(3-6) 3.0(2-5) p=0.342
Cataract/ 35 eyes (47.3%)/ 24 eyes (38.1%)/ p=0.28°
Pseudophakia 27 eyes (36.5%) 29 eyes (46%) p=0.26°
Maximum correctable visual acuity 0.65 (0.45 - 0.8) 0.8(0.6-0.8) p=0.212
RNFL, mkm 78 (76 - 87) 76 (74 - 83) p=0.0042
GCC, mkm 76.5 (67 - 84) 80.7 (78 - 90) p=0.0042
RQ, %o 2.1(1.9-25) 25(2.1-25) p=0.162
Cardiovascular pathology, yes 25@2&'}:; ts s Egjtol/(:; ts) p=0.028
Smoking 18 patients (24%) 16 patients (25%) p=0.88°
Hour of watchfulness, days 338 (330 - 353) 330 (325 - 330) p=0.0002

Note: p - level of significance of the difference between indicators: a - according to the Mann - Whitney criterion with
Me (Q 25% - 75%), ¢ - according to Fisher’s exact criterion from n (%); RNFL - thickness of peripapillary nerve fibers;
GCC - thickness of the ganglion nerve fiber layer; RQ - intraocular volumetric circulation.

Arterial hypertension was detected in 45 patients (33%),
coronary heart disease in 14 people (10%).

At the first visit (V0), intraocular pressure was 16.5 (16.0 -
19.0) and 18 (16.0 - 19.0) mmHg. Art. With drug load 1.0 (0 - 1). At
visits V3 and V6 there were no significant differences in intraocular
pressure (p>0.05) and drug antihypertensive load (p>0.05).

The results for the distribution of eyes with best-corrected
visual acuity, as well as the dynamics of this indicator during the
observation period (VO - V6) are presented in Fig. 2.

6

The results of the dynamics of computer perimeters indices
in patients with primary open-angle glaucoma against the
background of complex neuroprotection are presented in Table 2.

Event Analysis reflects the picture of the dynamics of
his visual field existing at the time of the last examination of
the patient and based on identifying statistically significant
differences in light sensitivity at each point of the Pattern
Deviation Plot between successive studies with the construction
of a graph of the probability of progression analysis Probability

2024, TOM 13, bpoii 1



Plot. A significant change in photosensitivity at a particular
test point is indicated on the graph by symbols in the form of
triangles; a half-shaded and fully shaded triangle indicates
statistically significant deterioration at that point in two and three
consecutive studies, respectively. The first visual field study
performed at the beginning of the study revealed an area of
depression in the nasal hemisphere. In subsequent studies, the
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Fig. 2. Dynamics of best-corrected visual acuity during the
observation period (V0-V12).

state of the visual field remained stable in patients of the main
group. In the control group, based on GHT data - “Borderline”,
a slight depression was observed in the nasal half. The patients
were under drug correction of intraocular pressure.

The dynamics of intraocular blood circulation (RQ indicator)
in the observed groups during the observation period (VO - V12)
is presented in Fig. 3.

The dynamics of the parameters of the thickness of the
retinal nerve fiber layer (RNFL, um) and the thickness of the
complex of retinal ganglion cells with the inner plexiform layer
(GCL+IPL, um) in the observed groups over the observation
period are presented in Fig. 4.

In-group 1, after 12 months, 68 (92%) eyes showed an
improvement in the electrical sensitivity threshold for phosphine
by 12% to 78 (66 - 84) pA. At the same time, in the second
group, improvement was recorded in only 20 (32%) eyes (x2 =
53.58, p = 0.000), and overall there was a deterioration in this
indicator in the second by 9% 98 (82 - 100) pA. The dynamics
of the electrical sensitivity threshold for phosphene in the main
and control groups are presented in Fig. 5.

The incidence of systemic hypertension, cardiac arrhythmia,
and smoking history did not differ between the two groups.

Clinical example. Patient R, 55 years old. The diagnosis
of primary open angle glaucoma was made 10 years ago.

Table 2. Dynamics of computer perimeters indicators in the observed groups during the observation period.

1 group (main) (n=74) 2 group (control) (n=63)
Indicator VO | V12 Vo | V12
M. (SD)

MD, dB 42(26-47) | 38(2-45) 39(28-46) | -41(28-47)

P, P, P, P,,=078 P, P,.,=0016

VFI, % 92.0 (90 - 94) 96.0 (94 - 99) 92.0 (90 - 94) 90.0 (90 - 92)

P, P, P, P,,=083 P, P,,,=0.000
PSD, dB 38(27-5.3) 29(16-52) 49 (42-53) 50 (4.1-5.3)

P, P, P, P,,,=0.003 P, P,,,=0.000
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Fig. 3. Dynamics of intraocular blood circulation (RQ indicator, %) during the observation period (VO - V12) in groups 1 and 2.
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group

Fig. 5. Dynamics of the electrical sensitivity threshold for
phosphine in the main and control groups.

Uses Latanoprost, an analogue of prostaglandin F2a, which
is a selective agonist of the prostaglandin receptor F2a, which
reduces intraocular pressure by increasing the flow of aqueous
water. Visual acuity of both eyes is 0.6 not cor. Initially, the field
of view was narrowed on the nasal side by 30 degrees, but over
the past 4 years, it has not changed. Partial atrophy of the optic
nerve, phosphine threshold in both eyes is 100 pA. Fundus
photographs are shown in Fig. 6.

OCT studies are presented in the Fig. 7.

The patients’ adherence to treatment was monitored and
the presence of side effects, the patient's compliance with
the instillation regimen, and changes in the patient's self-
assessment of his condition were clarified.
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A

B

Fig. 6. View of the fundus of the right (A) and left (B) eyes of patient R.

Fig. 7. Clinical data of patient R, 55 years old; A - OCT diagnostics: thickness of the complex of retinal ganglion cells and
the inner plexiform layer (GCL+IPL); B - OCT diagnostics: thickness of peripapillary nerve fibers (RNFL) and morphometric
parameters of the optic disc.

Discussion

Neuroregenerative therapy is now a promising strategy for
the functional restoration of damaged retinal ganglion cells [19].

In our sample, intraocular pressure was compensated
before treatment and at all visits averaged 16.5 (1.61) mmHg in
both groups (n = 82). The index of best-corrected visual acuity
in both groups after a course of laser stimulation increased by
an average of 16% (p <0.05).

After 12 months, a significant (p <0.001) increase in best-
corrected visual acuity was noted in 46 eyes (62%) in-group
1, in 20 eyes (32%) in in the second group 2 (x2 = 12.61, p =
0.001) and in the remaining eyes there was a tendency for this
indicator to decrease. The probability (relative risk - RR) of a
decrease in visual acuity after 12 months in the main group is
2 times lower than in the control group (RR 2.0 [95%Cl 1.33 -
3.02)).

According to Humphrey computer static perimeters, after
6 months (V 6) a significant (p <0.001) increase in MD was
noted in group 1, and in other cases there was a tendency to
decrease this indicator. It was noted that in the group, against
the background of complex treatment, the visual field remained
stable after 12 months.

2024, Vol. 13, Issue 1

Before treatment, in patients with glaucomatous optic
neuropathy, there was a decrease in volumetric intraocular
blood flow according to the ROG data (RQ indicator) to 2.1 (1.9
- 2.45) %0 and 2.47 (2.1 - 2.5) %0 in 1 and 2 groups, respectively
(N =3.2%0). When studying V1, an increase in this indicator was
noted in both groups.

An increase in the electrical sensitivity of the visual analyzer
after a course of laser stimulation was noted due to a decrease
in the threshold of electrical sensitivity for phosphine in both
groups by an average of % and % (P<0.05), respectively,
in groups 1 and 2. Studies after 6 months (V6) against the
background of complex therapy in the main group revealed a
further significant improvement in the studied indicator by %,
and at V12 it remained improved by % (P<0.001). Improvement
in this group was observed in 68 eyes (92%) in-group 2 in 20
eyes (32%) (x2 = 53.58, p = 0.000). In the control group without
additional neuroprotection, the threshold of electrical sensitivity
for phosphine indicator at V12 was 9% higher than the initial
data. It was noted that in the control group after 12 months,
the probability of a decrease in the electrical conductivity of
the optic nerve increases by 3.86 times than in the main group
against the background of complex treatment (RR 3.86 [95%Cl
2.59 - 5.76)).



Retinal ganglion cells selectively die in the early stages
of glaucoma. More than 50% of all retinal ganglion cells are
concentrated and multilayered in the macular region [18].
The authors noted that the thickness of the segmented retinal
plexiform layer was significantly associated with the degree of
glaucoma. The structural-functional relationship between the
thickness of the ganglion cell layer, the inner plexiform layer
and the ganglion cell layer + inner plexiform layer is stronger
than the thickness of the retinal nerve fiber layer, and thinning
of the inner plexiform layer is associated with damage to the
retinal ganglion layer [20]. Analysis of plexiform layer thickness
can complement other imaging parameters for diagnosing and
monitoring glaucoma [5]. Analyzing the review of the literature,
we see that with GON, structural and functional changes in the
retina occur in all layers with early involvement of the macular
region in the pathological process. Therefore, we studied the
dynamics of the thickness parameters of the retinal nerve fiber
layer (RNFL), ganglion cell layer (GCL) + inner plexiform layer
(IPL) in both groups during treatment.

Other studies that examined the effects of glaucoma on
different layers of the retina also found thinner inner plexiform
layer (IPL) in association with horizontal hemisphere visual
field defects [21], and to track the progression of glaucomatous
changes in GCL+IPL thickness parameters in the inferior and
inferotemporal sectors [5, 22].

The authors diagnosed a decrease in blood flow in the
optic disc with glaucomatous neuro degeneration in patients
with primary open-angle glaucoma [23]. Thus, the vascular
hypothesis is based on reduced perfusion pressure, impaired
vascular autoregulation, or loss of neurovascular communication
in glaucoma leading to optic nerve degeneration [24]. And the
strongest correlation was recorded by the authors between a
decrease in the average sensitivity threshold and a loss of micro
vessel density in the superficial choroid plexus of the macular
region [25].

Our observations showed significant differences in the rate
of progression of glaucoma in both groups. According to RNFL
data, by the end of the 6th month, patients in the control group
showed a tendency towards structural loss of the complex
(GCCHIPL). In the main group of patients who received a
course of laser stimulation of the retina/optic disc and the
vitamin-antioxidant complex of the AREDS formula, enhanced
with w-3 PUFAs and resveratrol 60 mg, stabilization with a
tendency to improve the structural and functional indicators of
the visual analyzer. However, according to foreign authors, it is
not enough to judge the progression of glaucoma only because
of data from RNFL and the GCC+IPL complex [26]. In our
study, in addition to improving morphometric data, there was an
improvement in intraocular blood circulation, an improvement
in the photosensitivity of the retina according to computer
perimeters, as well as an increase in electrical sensitivity of the
visual analyzer. These data indicate the effectiveness of the
proposed complex treatment in patients with glaucoma.

Experimental data from researchers showed that photobio-
modulation protects neurons from apoptotic cell death, as well
as axonal regeneration under conditions of oxidative stress [12].
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It has been established that exposure to red light improves
the delivery of neuroprotectors to the mitochondrial membranes
of retinal ganglion cells [27]. These statements are consistent
with the results of our studies on the presence of stabilization
of the process within 6 months in patients with glaucoma using
the complex method and explains its neuroprotective effect,
effectively protecting nervous tissue and retinal ganglion cells
from apoptotic death.

One of the mechanisms of glaucoma progression is
a decrease in ocular blood flow caused by ischemia and
accompanying hemodynamic and microcirculatory changes
[28], and there is convincing evidence that oxidative stress
occurs in glaucoma and contributes to the loss of retinal ganglion
cells [29] and is aggravated with age [30]. The progression of
glaucoma and age-related changes require constant monitoring
of nutritional status, taking nutraceutical supplements, correction
of vascular changes and regular courses of neuroprotective
therapy. Regular courses of neuroprotective therapy should be
considered as part of the standards of care for older ophthalmic
patients with glaucoma [31].

Conclusions

A course of treatment using laser stimulation of the retina/
optic disc and the vitamin-antioxidant complex of the AREDS
formula, enhanced with w-3 polyunsaturated fatty acids with
resveratrol 60 mg for 12 months, prevents the progression of
the glaucomatous process and allows improve the functional
indicators of the visual analyzer:

1) Increase conductivity in the nerve fibers of the optic
nerve, improve visual acuity, increase the light sensitivity of the
visual analyzer; improve volumetric intraocular blood circulation
and reduce vascular spasm;

2) Improve the morphometric parameters of the visual
analyzer due to the tendency to thicken the RNFL layer and the
GCL+IPL complex;

3) Stabilize the glaucomatous process for 6 months.

References:

1. Bourne RR, Jonas JB, Flaxman SR, Keeffe J, Leasher J, Naidoo
K, Parodi MB, Pesudovs K, Price H, White RA, Wong TY, Resnikoff
S, Taylor HR. Prevalence and causes of vision loss in high-income
countries and in Eastern and Central Europe: 1990 - 2010. Br J
Ophthalmol 2014; 98:5, 629-638.

2. Van Hook MJ, Monaco C, Bierlein ER, Smith JC. Neuronal and
synaptic plasticity in the visual thalamus in mouse models of
glaucoma. Front Cell Neurosci 2020; 15:14, 626056.

3. Bata AM, Fondi K, Witkowska KJ, et al. Optic nerve head blood flow
regulation during changes in arterial blood pressure in patients with
primary open-angle glaucoma. Acta Ophthalmol 2019; 97, 36-41.

4. Zabel K, Zabel P, Kaluzna M, Lamkowski A, Jaworski D, et al.
Correlation of retinal sensitivity in microperimetry with vascular
density in optical coherence tomography angiography in primary
open-angle glaucoma. PloS One 2020; 15, 7, e0235571.

5. Aydin R, Barig M, Durmaz-Engin C, Al-Aswad LA, Blumberg DM, et
al. Early localized alterations of the retinal inner plexiform layer in
association with visual field worsening in glaucoma patients. PloS
One 2021; 16, 2, €0247401.

6. Mwanza JC, 2012 Deshpande GA, Gupta R, Bawankule P, Raje
D, Chakraborty M. Evaluation of ganglion cell-inner plexiform layer

2024, TOM 13, bpoii 1



10.

1.

12.

13.

14.

15.

16.

17.

18.

thickness in the diagnosis of preperimetric glaucoma and comparison
to retinal nerve fiber layer. Indian Journal of Ophthalmology 2021; 69,
5, 1113-1119.

Chrysostomou V, Rezania F, Trounce IA, Crowston JG. Oxidative
stress and mitochondrial dysfunction in glaucoma. Curr Opin
Pharmacol 2013; 13, 1, 12-15.

Bathini M, Raghushaker CR, Mahato KK. The molecular mechanisms
of action of photobiomodulation against neurodegenerative diseases:
a systematic review. Cell Mol Neurobiol 2020 Dec 10; doi: 10.1007/
$10571-020-01016-9. Epub ahead of print. PMID: 33301129.

Li K, Liang Z, Zhang J, Zuo X, Sun J, et al. (2020) Attenuation of
the inflammatory response and polarization of macrophages by
photobiomodulation. Lasers Med Sci 2020; 35, 7, 1509-1518.
Salehpour F, Farajdokht F, Erfani M, Sadigh-Eteghad S, Shotorbani
S8, et al. Transcranial near-infrared photobiomodulation attenuates
memory impairment and hippocampal oxidative stress in sleep-
deprived mice. Brain research 2018; 1682, 36-43.

Hamblin MR. (2018) Mechanisms and mitochondrial redox signaling
in photobiomodulation. Photochem Photobiol 2018; 94, 2, 199-212.
Zheng Q, Zhang J, Zuo X, Sun J, Liang Z, et al. Photobiomodulation
promotes neuronal axon regeneration after oxidative stress and
induces a change in polarization from M1 to M2 in macrophages via
stimulation of CCL2 in neurons: relevance to spinal cord injury. J Mol
Neurosci 2021; 71, 6, 1290-1300.

Guzun OV, Khramenko NI, Slobodianyk SB, Ponomarchuk VS,
Peretyagin OA. Efektyvnist kompleksnoi neiroprotektsii hanhlioznykh
klityn sitkivky pry hlaukomnoi optychnoi neiropatii [Efficacy of complex
neuroprotection in glaucomatous optic neuropathy]. J Ophthalmol
(Ukraine) 2018; 5, 32-38.

Chao LL. Effects of home photobiomodulation treatments on
cognitive and behavioral function, cerebral perfusion, and resting-
state functional connectivity in patients with dementia: a pilot trial.
Photobiomodul Photomed Laser Surg 2019; 37, 3, 133-141.

Lan TY, Dun RL, Yao DS, Wu F, Qian YL, Zhou Y, Wang C. Effects of
resveratrol on renal ischemia-reperfusion injury: A systematic review
and meta-analysis. Frontiers in Nutrition 2023; 9, 1064507 .

Khurana S, Venkataraman K, Hollingsworth A, Piche M, Tai TC.
Polyphenols: benefits to the cardiovascular system in health and
in aging. Nutrients 2013 Sep 26; 5, 10:3779-827. doi: 10.3390/
nu5103779. PMID: 24077237; PMCID: PMC3820045.

BMJ Publishing Group Ltd. BMA House, Tavistock Square, London,
WC1H 9JR. Br J Ophthalmol 2021; 105:1-169.

Deshpande GA, Gupta R, Bawankule P, Raje D, Chakraborty M.

2024, Vol. 13, Issue 1

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Evaluation of ganglion cell-inner plexiform layer thickness in the
diagnosis of preperimetric glaucoma and comparison to retinal nerve
fiber layer. Indian Journal of Ophthalmology 2021; 69, 5, 1113-1119.
Tezel G. Multifactorial pathogenic processes of retinal ganglion cell
degeneration in glaucoma towards multi-target strategies for broader
treatment effects. Cells 2021; 6, 1372.

Kim EK, Park HL, Park CK. Segmented inner plexiform layer
thickness as a potential biomarker to evaluate open-angle glaucoma:
Dendritic degeneration of retinal ganglion cell. PLoS One 2017; 12,
€0182404.

Vianna JR, Butty Z, Torres LA, Sharpe GP, Hutchison DM, et al.
Outer retinal layer thickness in patients with glaucoma with horizontal
hemifield visual field defects. Br J Ophthalmol 2019; 103, 1217-1222.
Inuzuka H, Kawase K, Sawada A, Kokuzawa S, Ishida K, et al.
Development of glaucomatous visual field defects in preperimetric
glaucoma patients within 3 years of diagnosis. J Glaucoma 2016; 25,
591-595.

Kiyota N, 2021 Time-course changes in optic nerve head blood
flow and retinal nerve fiber layer thickness in eyes with open-angle
glaucoma Ophthalmology 2021; 128, 5, 663-671.

Ahmad SS. Controversies in the vascular theory of glaucomatous
optic nerve degeneration. Journal of Ophthalmology 2016; 5, 256-
259 https://doi.org/10.1016/j.tj0.2016.05.009.

Zabel K, Zabel P, Kaluzna M, Lamkowski A, Jaworski D, et al.
Correlation of retinal sensitivity in microperimetry with vascular
density in optical coherence tomography angiography in primary
open-angle glaucoma. PloS One 2020; 15, 7, €0235571.

Hood DC, Melchior B, Tsamis E, Liebmann JM, De Moraes CG. Did
the OCT show progression since the last visit? J Glaucoma 2021; 30,
4,134-145.

Osborne NN, Nufez-Alvarez C, Joglar B, Del Olmo-Aguado S.
Glaucoma: focus on mitochondria in relation to pathogenesis and
neuroprotection. Eur J Pharmacol 2016; 787, 127-133.

Orgiil S. Blood flow in glaucoma. British Journal of Ophthalmology
2007; 91, 1, 3-5.

Chrysostomou V, Rezania F, Trounce IA, Crowston JG. Oxidative
stress and mitochondrial dysfunction in glaucoma. Curr Opin
Pharmacol 2013; 13, 1, 12-15.

Tezel G. The immune response in glaucoma: a perspective on the roles
of oxidative stress. Experimental eye research 2011; 93, 2, 178-186.
Lem DW, Gierhart DL, Davey PG. Carotenoids in the management
of glaucoma: a systematic review of the evidence. Nutrients 2021;
13, 6, 1949.

11



Clinical biomarkers for successful management outcome
of ocular surface disorder in Goldenhar's syndrome

'D. Gjukaj, 2M. Dermaku, "*M. Todorova
'Department of Ophthalmology, Cantonal Hospital St. Gallen, St. Gallen, Switzerland
?Medical practice Affoltern - Dokterhuus, General internal Medicine, Zurich, Switzerland
*Department of Ophthalmology, University of Zirich, Switzerland

Abstract

Goldenhar’s syndrome is a rare congenital anomaly characterized by impaired development of the eyes, ears, and facial
structures. This case series presents the clinical management and outcomes of ocular surface disorder in four pediatric
patients with Goldenhar’s syndrome, focusing on the challenges posed by upper eyelid colobomas and epibulbar
dermoids. We examined the impact of these structural anomalies on ocular health and visual outcomes, with a particular
emphasis on identifying clinical biomarkers that could guide management decisions. Through retrospective analysis,
we assessed eight children diagnosed with Goldenhar’s syndrome over a 25-year period, evaluating anatomical and
functional factors influencing treatment outcomes. Our findings suggest that timely surgical intervention, tailored to
the severity of ocular abnormalities, can mitigate the risk of corneal complications and improve visual prognosis. This
series underscores the importance of a multidisciplinary approach in managing Goldenhar’s syndrome, highlighting

the need for individualized treatment strategies to preserve ocular surface health and optimize visual outcomes.
Key words: Goldenhar’s syndrome, ocular surface disorder, coloboma, pediatric ophthalmology.

Introduction

Goldenhar’s syndrome (GS; [1]) is a congenital anomaly
characterized by impaired development of the eyes, ears (with
or without hearing loss), lip, tongue, palate, mandible, maxilla
and deformations of the teeth structures. The syndrome belongs
to the 1st and 2nd branchial arch syndrome, because these
parts of the face derive from branchial arches [2, 3].

Phenotypicocularfeaturesin patients with GS are well known,
with presentation of epibulbar dermoids, lipodermoids, cleft
eyelid, microphtalmia, exophthalmia, anophtalmia, strabismus,
eyes asymmetry/dysmorphy, coloboma dacryocystitis, lacrimal
duct artresia/stenosis [4].

We present a case of monolateral corneal smelting as part
of ocular surface disorder (OSD) in a 12-day-old neonate girl
with Goldenhar’s syndrome, in a setting of a severe upper eyelid
coloboma and a prominent epibulbar dermoid, both preventing
a lid closure. The timely surgical and non-surgical procedures
prevailed corneal perforation, nevertheless with unfavourable
visual outcome.

Further, we performed a retrospective data analysis, studying
the possible clinical biomarkers that may help to improve the
management outcome of associated OSD in children having
cleft eyelid, lid colobomas and epibulbar dermoids as part of
GS, so that to improve their visual outcome.

Case 1

A 12-day-old neonate girl was referred from our paediatric
department for ophthalmic evaluation and surgical management
of a prominent ocular mass and upper lid defect on the right
eye. At presentation, a severe % upper eyelid coloboma and a
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prominent temporal inferior epidermoid obscured about 1/4 of
the lower temporal cornea, preventing a lid closure and a Bell’'s
phenomenon on the right eye, were observed. Anterior segment
findings revealed temporal conjunctival injection, as well as
a noticeable peripheral corneal vascularization. In addition, a
heavily speckled cornea, with central corneal opacification and
an irregular epithelial surface were found (Fig. 1a). No corneo-
palpebral adhesions (CPA) were observed. Due to the lack of
corneal transparency fundoscopy could not be performed. The
contralateral left eye appeared clinically unaffected (Fig. 1d)
and fundoscopy showed no relevant pathology. The intraocular
pressure on palpation was within the normal range and symmet-
ric in both eyes. In addition, a nasal appendage on the left and
periauricular appendage on the right were noticed. Both entities
were suspicious for GS. Assessment of visual acuity and refrac-
tion were impossible to be performed.

Non-surgical procedures were initiated promptly with:
intensive lubrication with Retinol ointment and Carbomer 980
ophthalmic gel, as well as an occlusive dressing so that to
prevent corneal perforation and to prepare the ocular surface
for the next: simultaneous two-step surgical procedure.

Magnetic Resonance Imaging (MRI) conducted the subse-
quent day corroborated the clinical suspicions of Goldenhar’s
syndrome through revealing a superolateral right epibulbar
dermoid (lipodermoid), a nasal skin appendage on the left and
periauricular skin appendage on the right and a noticeable facial
asymmetry with the right side being smaller.

In order to prevent the eye from corneal perforation, within
a week, a simultaneous two-step surgical treatment was
performed with:
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Fig. 1 represents the ophthalmic findings of the neonate girl. Fig. 1 a: at presentation, showing prominent temporal lipodermoid
and an upper eyelid coloboma affecting 2/3 of the eyelid length. Also, note the corneal melting on the edge of dermoid. Fig.1b:
following upper eyelid lateral rotational (switch) flap reconstruction. Fig. 1c: note the slight early wound dehiscence and the central
corneal ulceration with surrounding opacification. Fig. 1d: extensive adhesions to the underlying cornea, which involve up to
three-fourths of the cornea.

1. A total dermoid excision and scar release with covering
of the defect with by amniotic membrane transplantation (the
decision was made in order to improve postoperative reepitheli-
alization, prevent post-operative scarring, and protect the limbal
stem cells) and

2. An upper eyelid reconstruction employing a lateral
rotational (switch) flap (Fig. 1b). Additionally, tear duct probing
through the upper-tear point was performed to rule out an even
rarely associated with GS nasolacrimal duct obstruction.

Unfortunately, the neonate encountered postoperatively a
nasal wound dehiscence, accompanied by mild medial lagoph-
thalmos, which further evolved into exposure keratopathy and
corneal melting (Fig. 1c). The supero-nasal corneal ulceration
reached 7x4 mm, which necessitated a temporary blepharo-
raphy and aggressive local antibiotic regimen with Moxifloxa-
cin eye drops and Ofloxacin ointment each 2 hours. Even the
corneal ulceration resolved continually, the onset of inferona-
sal corneal vascularization became evident and in the ensu-
ing weeks, an upper eyelid symblepharon developed (Fig. 1c).
Following thus, a permanent application of local lubricants with
Retinol ointment was indicated in order to support the consecu-
tive trophic OSD problems.

Since we were not convenient with the results of the surgical
and non-surgical outcome of this neonate girl, we performed
a retrospective data analysis of all children having had a cleft
eyelid, lid colobomas and epibulbar dermoids in a setting of GS.
We studied which possible clinical biomarkers may help us to
improve the management outcome of ocular surface disorder
in a presence of cleft eyelid, lid colobomas and epibulbar
dermoids, so that to improve the visual outcome.

Retrospective data analyses of children fulfiling the diag-
nostic criteria of GS was performed. The anatomical (ocular
surface and eyelid) and functional (vision) factors were studied.

Eight children between 1998 and 2023 were included in
our case series, aged at diagnosis between one-week and 3
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years of age. Three GS children suffered monolateral upper lid
colobomas. Five GS children suffered epibulbar dermoids, in
one of which with bilateral presentation. In two GS children a
simulations presentation of lid coloboma and epibulbar dermoid
could be observed, however with no signs of CPA. In those
two GS children, early surgical intervention was necessitated
due to the presentation of large upper eyelid colobomas and
epibulbar dermoids, both threatening exposure keratopathy and
to prevent visual loss.

Case 2

A 9-monts-old neonate girl was referred from his ophthal-
mologist for surgical management of a prominent-mass in the
epibulbar region and an upper eyelid coloboma on the left eye.
At presentation, a 2/4 upper eyelid coloboma and a prominent
temporal inferior epidermoid covered a 3mm of the cornea on
the left eye, were observed (Fig. 2a). Even preventing the lid
closure the cornea was well protected due to the intact Bell's
phenomenon. Anterior segment findings revealed in addition,
an irregular corneal astigmatism of 4.5 Dpt. Fundoscopy was
obscured due to the prominent dermoid and corneal astigma-
tism. The ultrasound biomicroscopy revealed normal thinning
of the cornea also within the affected area, so that no corneal
patching or transplantation was necessitated. In addition, na-
sal periauricular appendage on the left was documented. The
MRI confirmed no post-septal involvement of the orbit. Based
on the clinical findings the diagnosis of Goldenhar’s syndrome
was stayed. The right eye revealed normal anterior and poste-
rior segment findings. General assessment revealed no further
clinical features associated with GS. A permanent application of
local lubricants was initiated several weeks before the surgery
was initiated. A two-step surgical treatment with a 6-months
interval in-between was attempted. At the age of 10-months a
partial dermoid excision was performed (Figure 2c). Even by
positive Bell's phenomenon, so that to reduce the risk of OSD,
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Fig. 2 represents the ophthalmic findings of the 9-monts-old neonate girl. Fig. 2 a: at presentation, showing prominent temporal
lipodermoid and an upper eyelid coloboma affecting 2/3 of the eyelid length. Also note the corneal delle at the age of dermoid.
Fig. 2b: upper eyelid reconstruction 6 months later performed by direct closure with severing of the upper crus of the lateral
canthal tendon. Fig. 2c: following subtotal dermoid excision, note that the central cornea is not affected.

a supportive intensive lubrication was permanently performed.
The latter allowed epithelisation of the cornea to occur by pri-
mary intention but also to initiate visual rehabilitation. Thus, and
following normalization of orbital pressure the second part of the
surgery was performed within the following 6 months.

An upper eyelid reconstruction by direct closure with
severing of the upper crus of the lateral canthal tendon was here
the surgery of choice (Fig. 2b). A supportive intensive lubrication
was continued in order to reduce the risk of OSD. The visual
rehabilitation of the consecutive amblyopia was supported by
spectacles and occlusion therapy.

Case 3

A two-year-old girl was referred to our eye clinic with a
suspicion of bilateral epibulbar dermoids due to GS, which was
subsequently confirmed upon initial examination (Fig. 3a and 3b).

Sonographic examinations revealed a right-side epidermoid
penetrating into the orbit retroseptally and lacking clear
demarcation. In contrast, the left side manifested a well-defined,
superficial dermoid extending to the mid-peripheral corneal area

(Fig. 3b). Further ophthalmological examination highlighted
consequent irregular astigmatism, more pronounced on the
right eye. The epibulbar dermoid was accompanied by a vertical
microstrabismus on the right eye. The presented clinical picture
was in the setting of GS.

On the right eye, considering the unclear penetration depth
extend into the corneal stroma down to Descemet's membrane,
an adopted conservative approach was decided. On the left eye,
the well-delineated borders of the dermoid indicated a surgical
approach by means of total excision (Fig. 3d). The follow up
examination revealed noticeable reduction in her astigmatism,
alongside with improved corneal lubrication.

The presented case exemplifies the depth and the clear-
ness of penetration as well as the refractive error as decision-
making clinical biomarkers in managing bilateral epibulbar der-
moid, especially within the framework of GS. The variable pre-
sentations between the patient’s left and right eyes warranted
differential approaches, underscoring the necessity of tailoring
interventions to individual ocular pathology and broader sys-
temic context.

Fig. 3 represents the ophthalmic findings of the subject 3, a two-year-old girl. Fig. 2 and Fig. 3b: inferior temporal limbal dermoid
before surgery. Fig. 3¢ and Fig 3d: few years after removal of the limbal dermoid on the left eye. Note that the limbal dermoid
on the right eye showed no progression. On the left eye slight perilimbal opalescence might be noted by otherwise reduction of
corneal astigmatism.
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Case 4

A 7-months-old girl was referred to our clinic by her
ophthalmologist for further management, due to an upper eyelid
malformation on the left eye. In the setting of GS, the patient
suffered also a right renal agenesia, a bilateral ear appendage
and a bilateral tubal catarrh causing ventilatory impairment.

Upon our primary evaluation, the patient demonstrated an
upper eyelid coloboma in the left eye (Fig. 4a). Visual acuity,
evaluated by preferential looking test, exhibited an age-
related value of 0.07 in the right eye and 0.11 in the left eye.
The refractive error was +2.00/-0.25/120° on the right eye and

surface disorder (OSD) in decision making regarding surgical
and non-surgical interventions. Based on the data of presented
case series, we highlight the influence of OSD to account on
the complex ophthalmic management in children diagnosed
with GS. The effect of even successful surgery could well be
supported, maintaining the integrity of the ocular surface. The
latter is pivotal in order to prevent secondary complications like
exposure keratopathy or infection, as well as to ensure optimal
visual acuity.

Generally, the decision to undertake surgical intervention is
guided by the severity and location of the ocular abnormalities,

Fig. 4 represents the ophthalmic findings of the subject 4, a 7-months-old girl. Fig. 4a represents the small of the upper eyelid
coloboma on the left side without signs of keratopathy. The defect size could in primary position easily be overrated because of
the unrestricted pull of the orbicularis muscle, which could better be assessed at sleepiness (Fig. 4b). In such case is recommend
a watchful observation, deferring management till the eyelids have grown to a more manageable size when more tissue is
available for reconstruction, particularly in the presence of intact Bell's phenomenon.

+2.00/0/0° on the left eye. Anterior segment findings revealed
unremarkable conjunctiva and cornea, with no signs of corneal
exposure. Photographic documentation to assess to eyelid
closure at sleepiness, revealed nearly complete eyelid closure
with no signs of lagophthalmos or corneal exposure (Fig. 4b).

Considering the patient's tender age and absence of
corneal surface pathology or OSD, a watchful observation was
recommended and the surgical correction of the eyelid was
postponed. A vigilant approach towards the patient’s ocular
health and safety was maintained, emphasizing monitoring and
conservative management.

This case highlights the judicious balancing of the pros and
cons associated with early surgical intervention in managing
eyelid malformations, especially within the context of potential
syndromic implications such as GS. The decision to delay
surgical intervention was underpinned by the absence of
immediate threats to the corneal surface and ocular health, thus
prioritizing a non-invasive management strategy whilst keeping
future surgical options open.

Discussion

The presentation of upper eyelid coloboma and prominent
epibulbar dermoid in patients with GS have been generally
related to impaired development of branchial arches [1 - 3].
What has little been discussed is the participation of the ocular
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the impact on the ocular surface, and the potential visual
outcome improvements [5, 6]. In instances where the dermoids
or eyelid abnormalities severely compromise the ocular surface
or impede visual axis, surgical excision or reconstruction is
imperative [5-7]. However, the timing, type, and extent of surgical
intervention need to be meticulously planned, balancing the
risks and benefits, especially in the paediatric population where
anaesthetic risks and developmental factors are paramount.

For instance, surgical intervention in case 1 involved
simultaneous dermoid excision and eyelid reconstruction to
ameliorate immediate threats to ocular surface health and
visual development. However, the prominence of the epibulbar
dermoid, exaggerated by upper eyelid coloboma, seems to lead
to the transmission of consequently increased orbital pressure
on already trophically exposed cornea. The performed two-
step one-day surgery on such an anatomically compromised
cornea, exaggerated the trophic corneal problems leading
thus, to a corneal melting, ulceration and as a consequence to
symblepharon formation. This seems to be the reason, why the
ocular surface disorder apart from the mechanical disruption
caused by structural abnormalities (e.g., dermoids, eyelid
colobomas) results to exposure and vulnerability of the corneal
surface.

Based on the case series presented here the following clini-
cal biomarkers might be considered to improve the manage-
ment outcome of ocular surface disorder in GS:
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1. In a cause of upper eyelid coloboma associated with
epidermoid care should be taken, if:

a) the dermoid involvement produces a trophic keratopathy
and ulceration,

b) the Bell's phenomenon is absent,

c) the irregularity of the ocular surface leads to OSD,

d) an exophtalmus is present.

If at least one of the above listed signs is presented, a si-
multaneous surgery of dermoid (subtotal or total excision, with
or without corneal/amnion graft transplantation), and an upper
eye lid coloboma (Cutler-Beard procedure, an eyelid rotational
(switch) flap, or a tarsomarginal graft) within the following days
is to be considered, as it was the cause in our case 1[5 - 7].

If the above listed signs are not presented the upper eye-
lid reconstruction surgery should be considered as a second
step, allowing corneal epithelisation to occur by primary inten-
tion. The excision of the dermoid should be considered as a
first-step surgery in order to reduce the intraorbital pressure,
the visual threatening astigmatism, but also to initiate the vi-
sual rehabilitation. As exemplified in our case 2, a continuous
intensive lubrication is supportive in order to reduce the risk of
associated OSD.

2. In a cause of bilateral coloboma or dermoid, care should
be taken, if the most involved eye is to be operated first, or
the one with the better visual prognosis [6, 7]. As exemplified
in our case 3, the depth of penetration and the clearness of
the cornea, as well as the refractive error are decision-making
clinical biomarkers in managing bilateral epibulbar dermoid.

3. In situations where the ocular abnormalities do not
pose an imminent threat to ocular surface health or visual
development, a conservative approach is merited. Case 4
exemplifies the prudent deferral of surgical intervention in the
light of no immediate threat to the corneal surface, prioritizing
vigilant monitoring and management. This includes therapeutic
measures such as lubrication to prevent surface breakdown
in the presence of partial eyelid closure or local treatment
to manage localized surface issues. The approach aims to
preserve the ocular surface health while delaying more invasive
interventions until they are absolutely necessary or until the
child is at a safer age for surgical management, particularly in
the presence of intact Bell's phenomenon. At later age when the
eyelids have grown to a more manageable size, more tissue will
be available for reconstruction [5, 8].

4. Apart from the ophthalmic pathology, children with GS
may share further systemic anomalies of the first and second
branchial arches. This implies a case-specific a comprehensive,
multi-disciplinary management strategy [4].

5. Last, but not at least, in these disable children the rubbing
behaviour in the presence of OCD, could be significantly
reduced applying lubricants.

In conclusion, our case series elucidates the variety clini-
cal biomarkers with possible management strategies in cases
of upper eyelid colobomas and epibulbar dermoids in a setting
of GS, which may help to preserve the ocular surface health and
optimize the visual outcome. The presence of eyelid malforma-
tions and dermoids can lead to irregularity of the corneal sur-
face, obstruction in tear film distribution, localized dryness, and
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thus to surface breakdown and subsequent complications as for
instance: ulceration, scarring, and infection. Therefore, tailored
ophthalmic surgical interventions, considering the consequent
ocular surface disorder, should be taken into consideration in
order to provide satisfactory restoration of anatomy and func-
tionality of the affected eye.

Conclusion

This case series highlights the complex ophthalmic
challenges associated with Goldenhar’s syndrome, particularly
the management of ocular surface disorders in the presence of
upper eyelid colobomas and epibulbar dermoids. The findings
underscore the necessity of early, tailored surgical interventions
when ocular abnormalities pose a threat to corneal integrity and
visual development. Clinical biomarkers such as the severity of
corneal exposure, Bell's phenomenon, and the extent of ocular
surface disorder are pivotal in guiding treatment decisions.

Additionally, the importance of conservative management in
cases where immediate surgical intervention is not warranted is
emphasized, allowing for a safer and more effective outcome. The
study advocates for a comprehensive, multidisciplinary approach
to ensure optimal visual and anatomical results, ultimately
improving the quality of life for children affected by GS.
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Abstract

In recent decades, the incidence of viral etiology of uveitis increased in all age groups. Recent years have been charac-
terized by buildup of specific gravity and frequency of viral uveitis in both children and adults. This occurs not only due
to the widespread increase of the role of human’s viral infections, but also to their improved diagnosis. Viral infection
defeats not only the uveal tract, but also ganglions and axons, caused by the direct influence of both the viral agent,
and the products of its life, which may manifest features of uveal inflammation of herpetic origin, including hemody-
namics. The effectiveness of the immune response should be considered not only in relation to the local mechanisms
of humeral and cellular immunity factors, but including the mechanisms for the delivery of immune agents in the
bloodstream in the area of inflammation. Therefore, the study of the state of blood circulation in the eyes in the various
phases of the pathological process is important for further study of drug correction.

Aim: To examine the state of the eye hemodynamics in patients with uveitis of viral etiology.

Materials and methods: The study included 27 patients (50 eyes) with chronic recurrent uveitis of viral etiology: 12
patients (20 eyes) with recurrent iridocyclitis of viral etiology in the acute stage. Four patients were with chronic irido-
cyclitis (outcome of prolonged recurrence) (8 eyes). In 11 patients (22 eyes) were diagnosed chorioretinites.

Results: The data analysis showed that patients with recurrent uveitis had rheographic coefficient (RQ) to the diseased
eye 4.92 £ 0.31 %o (coefficient of variation 21.1%), which was higher than the (RQ) of fellow eye on 27% (p = 0.05),
which was equal RQ (3.88 + 0.40) %o, (coefficient of variation 28%). It should be noted that the increase in volume of
blood feeling in a diseased eye above normal (RQ = (3.50 £ 0.11) %o) was 40% (p <0.05). There was noticed a tendency
in higher blood filling in the fellow eye comparing with normal. The amplitude of the index RQ (ARQ) between the
patient and the fellow eyes (8 patients) was equal to 1.21 £+ 0.50 %o. It was noted the high variability of the difference
between the paired eyes of blood supply - the coefficient of variation of RQ = 120%, the difference between the bilat-
eral hyperemia ranged from 0.2 to 3.3 %o.. Patients in the recurrence ending period (4 persons, 8 eyes) had rheographic
coefficient (RQ) on the sick eye 3.25 £ 0.28 %o, and in the fellow eye - a tendency to lower rates of 2.9 + 0.47 %o. RQ
of sick eye in this state was less than 33% (p <0.05) than in acute process. Volumetric blood perfusion of the fellow eye
also decreased on 25.3%. In 11 patients in remission rheographic coefficient (RQ) on the sick eye was equal to 2.39 +
0.23 %o (coefficient of variation 33.3%) and in the fellow eye RQ was not significantly different - 2.65 £ 0.5 %o. The
decrease of this index in a quiet period in comparison with the period of recurrence was 52% (p <0.05), and blood sup-
ply decrease of the fellow eye on 31% (p <0.05). The dependence of impaired circulation in the vessels of the ciliary
body and the fluid dynamics of the frequency of recurrence of uveitis and severity of the process practical importance
for the optimal treatment, and control of the period of recurrence, the outcome of recurrence and remission.

Identified impaired circulation in the vessels of the eye and the hemodynamics changes in uveitis help to clarify the
features of the development of various pathological conditions of the eye and identify targeted differentiated therapy
for prevention of recurrence. In a quiet period of uveitis, it was marked decreasing of eye blood filling in average on
30% in comparison with the control group, which remands, probably, trophic medical therapy.

Conclusions: Identified impaired circulation in the vessels of the ciliary body in uveitis helps to clarify the features of
the development of various pathological conditions of the eye and to identify targeted differentiated therapy.

Key words: uveitis, diagnosis, viral etiology, eye hemodynamics.

Introduction
In recent decades, the incidence of uveitis of viral etiol-
ogy has increased in all age groups. Recent years have been

ral infections and the introduction of special research methods
into clinical practice. Uveitis caused by viruses (herpes simplex
viruses, herpes zoster, chickenpox, influenza enteroviruses,

characterized by an increase in the proportion and frequency of
viral uveitis in both children and adults. This is due not only to
the widespread increase in the role of viral infections in human
somatology, but also to the improvement in the diagnosis of vi-
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adenoviruses) are associated with both its direct and toxic-
allergic effects [1].

The proportion of viral uveitis ranges from 3 to 80%. This
is explained by age, genetic, social factors, territorial features,
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as well as diagnostic capabilities. Uveitis due to viral infections
is associated both directly with the action of the virus and with
infectious toxic-allergic reactions.

The herpes simplex virus, less often by the herpes zoster
virus and cytomegalovirus, causes uveitis of viral etiology in
most cases. According to a number of authors, most chronic
and recurrent uveitis have a viral etiology [2, 3, 4]. The nature of
relapse depends on the frequency of exacerbations. Frequently
recurrent uveitis is considered when the frequency of exacerba-
tions is more than 2 times a year, rarely recurrent if the disease
recurs less than 2 times a year. Fever, hypothermia, as well
as herpetic rashes on the skin and mucous membranes of the
face precede the development of herpetic iridocyclitis in many
patients.

In approximately 10% of patients, iridocyclitis develops in
eyes that have previously suffered from dendritic keratitis. Ac-
cording to the nature of the exudate, serous and serous-fibrin-
ous iridocyclitis occurs; the clinical course is acute and sluggish
iridocyclitis. Acute herpetic iridocyclitis is accompanied by pain,
severe injection of the eyeball, hyperemia and swelling of the
iris, exudation into the anterior chamber of the eye and intraocu-
lar hypertension.

Ciliary injection is pronounced, serous exudate may appear
in the anterior chamber, and small precipitates are deposited
on the posterior epithelium (endothelium) of the cornea. Fusion
of the pupillary edge of the iris with the anterior capsule of the
lens quickly occurs in the form of separate pigmented posterior
synechiae; sometimes-anterior synechiae and opacification of the
vitreous body are observed. The outcome is often favorable, but
relapses are possible. As a rule, one eye is affected. The course
of acute iridocyclitis is more benign than sluggish, and in some
cases, recovery occurs with nonspecific therapy [5, 6, 7, 8].

Sluggish iridocyclitis is accompanied by mild pain in the
eye or its absence, mild injection of the eyeball, the presence
of precipitates, changes in the color and pattern of the iris with
focal atrophy. In the area of granulomas, posterior synechiae,
hypertension due to synechial obliteration of the drainage zone,
the formation of planar posterior synechiae, the presence of
complicated cataracts, changes in the structure of the vitreous
body [7, 8].

A characteristic feature of the disease is its protracted
course and tendency to frequent relapses. Sluggish iridocyclitis
in the clinic is similar to tuberculosis, iridocyclitis in sarcoidosis,
and toxic-allergic iridocyclitis of streptococcal etiology. In 18%
of patients, bilateral damage is observed. Sometimes retinal
vasculitis, hemorrhages along the vessels, serous edema of the
optic disc and serous maculitis are found in the fundus. Focal
chorioretinitis is rare [8].

The sensitivity of the cornea is always reduced. Occasionally,
acute retinal necrosis syndrome (Kirisawa uveitis) is observed -
the most serious damage to the eye of a herpes viral nature. It is
characterized by acute peripheral necrotizing retinitis, arteritis,
diffuse uveitis and vitreitis [2, 3, 4, 8]. The basis for etiological
diagnosis may be the detection of influenza virus antigen in
a scraping from the conjunctiva using immunofluorescence,
although the results are not always reliable. It is also important
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to take into account information about high titers of antibodies
to influenza virus’s types A and B in these patients. Herpes
simplex virus types 1 and 2 are the most common cause
of viral uveitis. Herpetic iridocyclitis causes up to 25% of all
inflammatory diseases of the iris and ciliary body. Herpetic
chorioretinitis is often congenital. The syndrome of congenital
herpetic uveitis is similar to that of congenital toxoplasmosis
and cytomegalic. Acquired herpetic uveitis most often occurs
as keratitis and uveitis; according to the nature of the course,
it can be acute, subacute, and sluggish with serous or serous-
fibrinous exudate. Experimental and clinical studies have shown
that the herpes simplex virus in an inactive form is located in the
ciliary, trigeminal ganglia and ganglia of the autonomic nervous
system. Damage not only to the uveal tract, but to ganglia and
axons is caused by the direct influence of both the viral agent
itself and its metabolic products, which can be manifested by
the peculiarities of the course of uveal inflammation of herpetic
origin, including hemodynamics [3, 4, 5]. The effectiveness of
the immune response should be considered not only taking into
account the local mechanisms of the action of humoral and cel-
lular immunity factors, but also the mechanisms that ensure the
delivery of immune agents through the bloodstream to the site
of inflammation. Therefore, studying the state of the blood circu-
lation of the eye in various phases of the pathological process is
important to justify further drug correction.

Aim
To study the state of eye hemodynamics in patients with
uveitis of viral etiology.

Materials and methods

The study included 27 patients (50 eyes) with chronic
recurrent uveitis of viral etiology. Of these, 12 patients (20
eyes) with recurrent iridocyclitis of viral etiology in the acute
stage were found in all patients to have increased intraocular
pressure, polymorphic precipitates, exudation in the pupil area,
single posterior synechiae, swelling of the iris stroma, opacities
in the vitreous body in the form of strands and disintegration
fibril. Four patients with chronic iridocyclitis (the outcome of a
prolonged relapse) (8 eyes) were clinically characterized by
the presence of fogging of the corneal endothelium, intense
opacities in the vitreous body (fibrosis and preretinal fibrosis),
and keratitis was observed in 2 eyes. In 11 patients (22 eyes)
chorioretinitis (focal and disseminated) was diagnosed in the
stage of unstable remission, foci with symptoms of edema
were observed in the fundus, in 6 eyes, in addition to edema,
fresh hemorrhages were ophthalmoscopes at the foci, the arter-
ies in all patients were tortuous, narrowed, veins tense. In 7
patients, in addition to uveitis, neuralgia of the first branch of the
trigeminal nerve with severe pain was observed. The duration
from the onset of uveitis is 9394490 days. The average age
of the patients was 34.6+3.6 years (from 18 to 40 years). The
control group consisted of patients (11 people, 22 eyes) of a
similar age without concomitant somatic and ophthalmological
pathologies. The patients underwent standard ophthalmological
and laboratory examinations (herpes simplex virus type 1 was
detected in 22 patients, type 2 in 5 patients).
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Along with this, the hemodynamics of the eye were studied
in the dynamics of treatment. All patients underwent rheooph-
thalmography using a standard technique using a Reocom com-
puter rheographic complex. Rheoophthalmography data were
assessed by the rheographic coefficient (RQ%o), which is an
indicator of the volumetric blood filling of the vascular tract, and
the percentage ratio of the duration of anacrotic to the duration
of the cardiac cycle (a/T%) reflecting the state of elasticity and
tonic tension of the vessels [4, 5, 7]. The level of significance
of differences was determined using the paired T-test and the
nonparametric Wilcoxon test.

Results and discussion

Analysis of the presented data showed that in patients with
uveitis in the recurrent stage, the rheographic coefficient (RQ) in
the affected eye was 4.92+0.31%. (variability coefficient 21.1%),
which was 27% higher than in the fellow eye (p = 0.05), where
RQ was equal to (3.88+0.40) %o, (variability coefficient 28%). It
should be noted that the increase in volumetric blood filling in
the affected eye compared to the norm (RQ = (3.50£0.11) %o)
was 40% (p < 0.05).

There was also a trend towards higher blood supply in
the fellow eye. The amplitude of the RQ indicator between
the patient and the fellow eye (8 patients) was 1.212£0.50%o. It
should be noted that there is a high variability in the difference
in blood filling between fellow eyes - the coefficient of variation
RQ =120%, that is, the difference between bilateral blood filling
ranged from 0.2 to 3.3%. The mechanisms that control the
balance between the acute and latent phases during a recurrent
process are not clear enough, and the increase in regional
blood supply corresponds to the phase of inflammation, in which
the vascular system is involved in the pathological process.
In patients in the period of extinction of relapse (4 people, 8
eyes), the rheographic coefficient (RQ) on the affected eye
was 3.25£0.28%, and on the fellow eye it tended to be lower,
2.940.47%0. It should be noted that the RQ indicator on the
affected eye in this state was 33% less (p<0.05) than at the
height of the relapse. Volumetric blood filling of the fellow eye
was also decreased by 25.3%.

In 11 patients in remission, the rheographic coefficient (RQ)
in the affected eye was 2.39+0.23%. (coefficient of variation
33.3%) and in the fellow eye the RQ was not significantly differ-
ent - 2.6520.5%.. The decrease in this indicator in the quiet pe-
riod compared to the relapse period was 52% (p<0.05), and the
blood filling rate of the fellow eye decreased by 31% (p<0.05). In
comparison with the control group, in the quiet period there was
a decrease in blood supply to both the patient and the fellow eye
by an average of 30%.

Thus, the indicator of blood supply to the eyes can serve
as one of the diagnostic criteria for the phases of the uveal
inflammatory process.

Analyzing the literature data on ocular hemodynamics in
uveitis, we noted the paucity and ambiguity of the data obtained.
Thus, in some studies, single studies noted deterioration in blood
supply in the acute period, a slowdown in the linear velocity of
blood flow in the basin of the posterior long ciliary arteries. In
others - an increase in the intensity of blood flow during the
period of relapse in herpetic keratitis and its normalization
during remission in rare relapses, as well as decrease - with
frequent relapses. It can be noted that this aspect requires a
more detailed study, taking into account the etiology, duration
of the disease, severity and characteristics of the process, and
age data. Fig. 1 shows the state of hemodynamics in the patient
and fellow eye during the period of disease relapse, outcome of
relapse and remission

The dependence of circulatory disorders in the vessels
of the ciliary body and hydrodynamics on the frequency of
recurrence of uveitis and the severity of the process has been
established, which is of practical importance in terms of optimal
therapy, as well as monitoring the course of the disease during
the period of relapse, the outcome of relapse, and remission.
Identified circulatory disorders in the vessels of the ciliary
body and changes in hydrodynamics in uveitis help clarify the
features of the development of various pathological conditions
in the eye and determine targeted differentiated therapy to help
prevent relapses [7]. In comparison with the control group, in
the inter-relapse period there was a decrease in blood supply
to both the patient and the fellow eye by an average of 30%.
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Fig. 1. Hemodynamic state of the patient and fellow eyes in patients with uveitis of viral etiology.
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Changes in hydrodynamics in case of uveitis help to identify
the peculiarities of the development of advanced internal eye
pressure in the evaluation and indicate the purpose of direct
differential therapy. Photo of a patient with anterior uveitis of
viral etiology before treatment Fig. 2.

Fig. 2. Anterior uveitis with hypertension of viral etiology. In the
anterior chamber, there is a hypopyon, reactive exudate. The
pupil is filled with posterior synechiae.

Conclusions

1. ldentified circulatory disorders in the vessels of the ciliary
body and changes in hydrodynamics in uveitis help to clarify the
features of the development of various pathological conditions
in the eye and determine targeted differentiated therapy.

2. Indicators of blood supply to the eyes can serve as one of
the diagnostic criteria for the phases of the uveal inflammatory
process.
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3. Reduction of blood supply to both the patient and the
fellow eye by an average of 30% diagnosed in the inter-relapse
period.
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Pe3rome

Hen: la ce mpencrasu HoBuAT anti-VEGF memukament faricimab.

Marepuanu u meroau: M3mon3BaH e qurepatypeH 0030p.

I/I3BO}1H: I/I3BCH€HI/I Ca U3BOJU U NPCTIOPBHKU HA 0asara Ha KIIMHUYHHA Mpoy4BaHUA U JaHHU OT pCaJiHaTa MMpaKTHUKa.

KuarouoBu gymm: faricimab, anti-VEGF, CNV, DME.

Abstract

Purpose: To present the new anti-VEGF treatment - faricimab.

Matherials and Methods: Revue of the literature.

Conclusions: Recommendations are proposed based on clinical studies and real practice.

Key words: faricimab, anti-VEGF, CNV, DME.

BbuBegeHue

[MpUNOXEHNETO Ha MOHOKMOHAMHK aHTUTena B oTanmMo-
norusTa 3ano4Bea ¢ npunoxeHneTo Ha bevacizumab (AVASTIN®,
Genentech, Inc.) npe32005r. [1]. MeankameHTBT € peructpupaH
npes 2004 r. n ogobpeH 3a neyeHne Ha MeTacTasupan Kono-
pekTaneH, oeapwaneH, ApebHokneTbyeH OGenogpobeH kap-
UmHom. [IHec Toi ce w3nonssa off-label B odtanmonorusta.
MenukameHTuTE 00bpeHM 3a ouHa ynotpeba ca aflibercept,
ranibizumab, brolucizumab, faricimab. Te ce pasnuuasat no
MOneKynsapHaTa c1 CTpykTypa u edektuBHOCT. Vanonsat ce
B NeyeHneTo Ha BnaxHa cdopma Ha MACB, OAME, BeHO3HM
OKkny3um, xemodtanm, pybeosa 1 HeoBackyrnapHa rnaykoma.
OCHOBHOTO M JeicTBUe e OrokupaHe Ha pacTexHns akTop
VEGF (vascular endothelial growth factor). [latonoruyHo
noBuwweHn HuBa Ha VEGF ca ycTaHOBEHM MpW BCUYKW CbA0BK
3abonsBaHus Ha OKOTO, KaTo OTKMIOYBAT HEOAHreoreHesa, no-
BMLLEH CbOB NepmeabunuTeT n Bb3naneHue. MpunoxeHeTo
Ha anti-VEGF e naToreHeTM4YHO OpueHTUpaHa Tepanis u Hanara
JOXMBOTHO NMOAAbPKaHe. KpaTkusat nonyxmsoT Ha anti-VEGF
MeaukaMeHTUTe NOCTaBs BbMPOCA 3@ CbTPYAHUYECTBO KbM
TepanusaTa. KnuHuyHaTa npakTika ce Hyxaae OT npenapar
YObIMKEHO 1 MO-MOLLHO AENCTBIE. YeCTO NaLneHTUTE B TeYeHNE
Ha TepanusiTa pa3BuBaT Pe3nCTEHTHOCT. T MOXe [a Ce AbIKK
Ha Taxudmnakcus - pegyumpaHe Opos WM aKTMBHOCTTa Ha
peLenTopuTe 1 n3paboTBaHe Ha aHTUTENa CpeLLy Monekynarta
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Ha mMeaukameHTa. B gpyru cnyvan pesncTeHTHOCTTa KbM Te-
panusita ce ObMKM Ha CbMbTCTBALO Bb3NaneHue, Kakto
HAKOW MOKamHM UM cucTeMHu haktopu. Hammumeto Ha
enupeTnHanHa membpaHa Moxe fa bbae nokaneH gakTop 3a
PE3NCTEHTHOCT KbM fie4eHneTo. AHemusi, 0BCTPYKTUBHA CbHHA
anHes, now rrVKeMUYEH KOHTPOM, Hanmnuue Ha Hedponatus
npu guabeta u Apyru ca CUCTEMHU hakTopu, KOUTO MoraT da
[oBeaat 40 PE3NCTEHTHOCT npu nevenne ¢ anti-VEGF meau-
KaMeHTW.

Faricimab (c Tbproecko ume Vabysmo® 6 mg, 120 mg/mL
WHXXEKLMOHEH pa3TBop) € MbpBOTO HU-CNeumdUIHO aHTUTANO
cpeLuy nsodopmute Ha VEGF-A u cpeliy aHrmonoeTuH-2 (Ang-
2). OnobpeH e ot FDA npes sHyapu 2022 1. 3a neyeHve Ha AME
1 HeosackynapHa MOCB u npes oktomspu 2023 r. 3a neyeHve
Ha BeHo3HM oknyaun (CRVO). Mpes torm 2024 r. e ogobpena
1 npesapegeHa cnpuHyoeka Vabysmo® (faricimab). EMA opo-
BpsBa npenapata npe3 centemspu 2022 1. 1, 2].

lpenopbunTENieH NPOTOKON 33 NPUNOXKEHME - 4 HaToBap-
BalLy [O3uW, NpOTOKON 0 16 ceamuum 1 3a ABETE MHAMKALM.
Mpu CRVO ce npenopbysat 6 HaToBapBaLLy A03N.

Bcuykn  MpeaKknMMHMYHM  NpOyYBaHWs MOKa3BaT OTIIMYEH
npodmn Ha 6e3onacHocT. He e perucTpupaH HUTO eAnH Cryyai
Ha peTWHaneH BacKynuT WM OKNY3WBHU CbOOBW WHLUWAEHTM
(OKnyaus Ha LieHTpanHaTa peTuHanHa BeHal/apTepusi). Yecto-
TaTa Ha WHTpaokynapHuTe Bb3nanenus e 3% cnpsamo 2.3% 3a
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aflibercept. Aututena cpeuy faricimab ce Habrtopasar B egga
9.6% OT TpETMPaHUTE NALMEHTMH.

VEGF e ocHoBeH MeanaTop BbB (hu3nonormyHaTa v naro-
nornyHa aHruoreHesa. Pegnua 3abonsieaHus - MIACB, awa-
OetHa petuHonatus, [IME, BEHO3HW OKMy3un ce CBbP3BaT C
abHopMHa aHrvoreHesa W MoBWLLEHA Cb4OBaA MPOMYCKIMBOCT.
VEGF e 40 kDa gumepeH rIuKONpOTeWH, NpOM3BEXAaH B
pesynataT Ha XMMOKCWYEH MMM WH(namaTopeH CTuMmyn ot
PasnuYHM KNETKM B peTuHaTa (CbfOB €HOOTEN, pPeTUHaneH
nurmeHTeH enuten, Mioneposu kneTkn). B cemeidcTBoTo Ha
VEGF uma ceaem daktopa (A-F u placental growth factor) u
4eTMpK U30hopPMU, KOUTO MIPasT KIKYOBA PONS B YOBELLKOTO
oko: VEGF-121, VEGF-165, VEGF-189 n VEGF-206 [3, 4, 5].

CemeiicTBOTO Ha aHruonoetuHute 1-4 (Ang-1-4) npep-
CTaBfisIBa BaXHa rpyna pacTexHu hakTopu, YMeTo AeicTBue
ce Meguvpa 4pe3 TWMpO3WH KuHasHuTe peuentopu Tiel u
Tie2. JokaTto Ang-1 akTueupa peuentopa Tie2 1 nognomara
OLensiBaHETO Ha KNeTKUTe W CTabWUNHOCTTa Ha KPbBOHOCHWTE
CbJOBE M0 BpeMe Ha passuTueTo, Ang-2 AeicTBa npeauMHo
KaTo aHTaroHucT Ha Ang-1 M YecTo Ce noBWLIaBa npu naTo-
NOTMYHM CbCTOsHMSA. CBbp3aHOTO ¢ Ang-2 MHxubMpaHe Ha
aKkTuBMpaHeTo Ha Tie2 moTeHuupa Aencteueto Ha VEGF,
oTcrabBa LenocTTa Ha EHOOTENHWTE KIEeTbYHW BPBL3KW,
aKTUBMpa WH(namaTopHuTe meguatopu. Ang-2 urpae pons
Hesasucumo ot VEGF B megumpaHeTo Ha CbaoBaTa HecTa-
GunHocT. lpu HopmarnHu (U3MOMOTMYHW YCNOBUS HUBATa
Ha Ang-2 ca Hucku. MoBuileHn cepyMHM HUBaA Ha Ang-2 ca
JOKNagBaHW MpY MHOXECTBO 3ab0NsiBaHMSs, BKIOYUTENHO
paK, BUPYCHM W BakTepuanHu uHdekumu, cencuc u amaber.
Hueata Ha Ang-2 B CTBbKITOBMAHOTO TANO Ca NOBWLLEHU NPH
O4HM CbAoBK 3abonsBaHus (HeosackynapHa MICB, PDR,
CRVO). Ang-2 ce npousBexga rNaBHO OT eHAOTEMNHUTE
KNeTKM MpU NaTOMOTMYHM YCMOBKSI M CriomMara 3a OTroBopa
Ha eHfoTenHata Knetka KbM Bb3nanuTenHu ctumynu. Ang-2
perynupa gudepeHLmManHo aHrvoreHe3ara Ypes curHanuaaums
¢ Tie-2 v nHTErpuH. BucoknTe HMBA Ha rMOKO3a AOMPUHACST
3a [JOMbMHUTENHO YBPEXAaHe Ha CbOoBeTe ype3 COOCTBEHO
perynupaHe oTAensHeTo Ha Ang-2, KOeTo BoaW Ao 3aryba Ha
NepuLMTM B pETUHANHWTE Kanunsapu npu auabet. EHpoTenHuTe
KNeTKM MpW UNca Ha NepULMTYU yBENWYaBaT ekcnpecusTa Ha
Ang-2, kaTo Taka Ce Cb3faBa NONOXuTenHa obpaTtHa Bpb3ka
[3,4,5]

Bb3naneHue

WuxnbupareTo Ha Tie-2 ¢ nomowiTta Ha Ang-2 perynupa
MMYyHHaTa CUrHann3auus, KoeTo Boau f0:

® a[IXe3nsl Ha NEBKOLMTU KbM CTEHWUTE HA KPbBOHOCHMS
Cbf 1 MPEMMHABaHE B OKOITHUTE ThbKaHM!.

e OTZensHe Ha MPOBBL3NANMUTENHN U MPOAHTMOTEHHN LNTO-
KWHU.

® CeHCUbUNM3aLmMs Ha KPbBOHOCHUTE CbAOBE KbM edek-
TUTE Ha LNTOKMHUTE U YCUNBAHe Ha Te3un edDekTu.

HeoBackynapusaums, ekcyaaums, pubposa

Kato 0600weHne Ang-2 moBnusiBa pemMOLeNMPaHETO W
HeCcTaburHOCTTa Ha CbAOBeTe; MOTeHUMpa anonTto3ata Ha
€HOOTENHUTE KNETKW, eKcydauusTa U HeoBackynapusaumsTa
HesaBucumo ot pectemeto Ha VEGF. lMoteHumpa edekta
Ha VEGF v npoBokupa uHbriamaTopHa peakuus B TbKaHWTe.
CartenuteH edhekT e 1 TbkaHHaTa mbpo3a. AHTMMOPOTUYHOTO
pencteue Ha Anti Ang-2 aHTUTenaTa MMa OTHOLLUEHWE KbM
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HamareHaTa TbkaHHa ubpo3a W BTOpUYHA aTpodms npu
neYeHmne ¢ MHTpaBmMTpeanHu Megukamenti npu AME n MACB.

MpomsaHa B neyeHueTo Ha [IME n ekcypaTmBHa
MACB c Faricimab

Kak aBoitHOTO MHxubupaHe Ha Ang-2 n VEGF-A gonpuHacs
3a NleYeHNeTo Ha CbaoBuTe 3abonsBaHus Ha peTuHata? Kakau
JokasaTencrTsa nogkpenst 6bpavte aHaTOMUYHK NOA0BpeHus
¢ faricimab?

YOSEMITE & RHINE ca ¢pasa 3 KnMMHUYHM W3NUTBaHMS
npu nauuentn ¢ OME aHraxwupaly goseata u CMT>325 um
KOWUTO [oKa3BaT eeKTUBHOCT M GesomacHocT Ha faricimab
B cpaBHeHue ¢ aflibercept. BkmtoueHn ca nauyneHtn ¢ BCVA<
20/40. MaumeHTuTe ca nonyunnu 4 HaToBapBaWy [03u, cneq
KOETO MHTEepBanuTE Ha NPUNOXeHWe Ca yabmxaBaHW A0 16
ceamuumn. He ce ycTaHOBSBAT pasnuky npu UKCUpaH pexum
Ha 8 cegmuuum 1 T§E pexum.

Pasrnexpar ce ABa acnekTa Ha e(heKTUBHOCTTa Ha me-
[OUKaMeHTa:

1. MoTeHuuan 3a noATUCKaHe Ha eKCyAauusiTa U Heo-
BacKynapusauumsTa.

Faricimab nokassa He no-now eMekT No OTHOLIEHWE Ha
3puTenHaTta ocTpoTta B cpaBHeHue ¢ aflibercept, HoO no-1ob6bp
aHaTOMWYEH Pe3ynTaT - No-ePeKTUBHO NOACYLLABAHE Ha pe-
TMHaTa, HamansiBaHe Ha CST, HamansBaHe Ha Cepo3HOTO OT-
neneaHe Ha RPE, HamansiBaHe 6post Ha MUKPOAHEEBPU3MUTE
npu OME.

2. MpoAbMKUTENHOCT Ha AeMCTBUETO Ha MeAUKaMeHTa
M Bb3MOXHOCT 3a yAbMkaBaHe MHTepBaNnuTe Ha Mpuno-
XeHue

Crep 4eTBLPTOTO MHXEKTUpaHe npubnuautenHo 64% ot
HaMBHMTE Ha NeYeHe 04 ca buni Ha = 8 CeaMMYHM MHTEpBanM.
Creg netata gosa noseye ot 80% ca Bunu UHXeKTUpaHu Ha
noseye oT 8 ceaMuuHmM uHTepBanu. Mogobpexne B 3putenHaTa
0CTPOTa € OTYETEHa cneq 6 [103W. 3HAaYMTENHO No-Marbk Bpoi
annukauum B cpaBHeHue ¢ npunoxeHneTo Ha aflibercept. 80%
OT MauueHTUTe ca Ounu cTabunHu nNpu npunoxexue Ha 12
ceamuum m noeeye ot 60% Ha 16 cegmuum. PesynTateT ce
€ 3agbpkan o Kpas Ha BTopata roguHa. 56% Ha naumeHTu
CbC cTabunuaaums Ha 16 cegmuua ca nokasanu noTeHuuan 3a
yAbixaBaHe Ha uHTepeana fo 20 cegmuua. CUMyNTaHTHOTO
WHXWOMpaHe Ha ABa BUOXMMUYHM MBTS MMa NOTeHLMana 3a no-
MbHO GroKMpaHe Ha HeoBacKynmapusauusTa W ekcygauwsTa
¢ nogobpeHa cbpoBa cTabunHocta. B npogbikeHne Ha 2
rognHu faricimab gemoHcTpupa ycTonumea eduKacHOCT W
Obp3n aHaTOMUYHK NOJOBPEHUst C No-Mambk BPoN UHXEKLMM
npu DME [1, 2, 7].

MwKpoaHeBpuaMIUTe CE XapakTepuaupaTt C Nunca Ha ne-
puuuT 1 abepeHTaHTHa nponudepauns Ha EHLOTEMNHH
kneTku. I1py popMUpaHeTo UM UrpasiT pons peamnLa LIMTOKUH
(VEGF, Ang-1, Ang-2, transforming growth factor-B, platelet-
derived growth factor-B). M3BecTHo e uye Hanuuueto Ha
MWKpOaHeBpMamMK B 6n3ocT 40 hoBeonapHata aBackynapHa
30Ha npu naumeHTn JME n3ucksa NpunoxeHne Ha 3HauuTenHo
no-ronsm Opoit MHXekuun. HamaneHata CbAoBa MITBTHOCT
(vascular flow density) B 4bn6okus kanunsipeH nnekcyc, pas-
LwMpeHaTa (poBeonapHa asackynapHa 3oHa (FAZ), kakto u
ronemusT 6poi MUKpOaHeBPU3MU Ce CBBP3BAT C NOLL OTFOBOP
kbM anti-VEGF TepanusiTa [8]. Heobxoaumm ca MeaukameHTy,
kouTo ga ctabwunuaupaT cbhoBaTa CTeHa UM da pedyuwpat
(hOpMMpaHETO Ha HOBKM MUKPOAHEBPW3MU. [TpUNoxeHNeTo Ha
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faricimab nokassa 3HauuTeNHa peayKUmMs Ha CbLeCTBYBaLLUTE
MWUKPOAHEBPU3MK U HamansBaHe Bpost Ha HoBOOBpa3yBaHUTE
B CpaBHEHWe C HeTpeTupaHu koHTpomu. MogobeH pesynTat
Ce yCTaHoBsBa M NpW NpunoxeHue Ha ranibizumab u afliber-
cept, kato Ha 6-Tus Mecel CTeneHTa Ha pepykuusi e 55.3%
npu nauueHTUTE TpeTupaHu exemeceyHo ¢ aflibercept cno-
pen Babiuch et al. u 50.4 £ 21.2% cnopeg Sugimoto et al.
Mpu Tpetupane c faricimab pegykumsita e 59.3 + 18.3%
npu HamaneHa vectoTta Ha annuuupaHe. FARWIDE-DME e
0BcepBaLMOHHO HEKOHTPOMNMPAHO NpyYBaHe B peanHata npek-
tuka B UK. FARETINA-DME e petpocnektveHo B US 3a 12
Meceua. Tean npoy4BaHNs OT pearnHaTta npakTuka nogkpensT
pesynTaTuTe OT KOHTpOnupaHuTe [6].

MopoGHKM ca pesynTaTuTe U NpU NeYeHne Ha HeoBACKY-
napxa MACB

TENAYA & LUCERNE ca tpeTa ¢hasa Ha KIMUHWYHU U3nKT-
BaHusI Npu NaLueHTH ¢ HeoBackynapHa MACB. B nsnuteanusTa
c faricimab 3a nAMD ce w3nonssat kpuTepuu 3a neyeHue
W npocredsiBaHe, OTpa3siBalyM KNMHWYHATa npaktuka: [lpu
nunca Ha ysennyasaHe Ha CST w/unu HamansBaHe Ha BCVA
NN HOB MaKyneH KpbBOM3MMB - yab/XaBaHe C 4 cegMuum Ha
WHTEpBanuTe 3a NpunoxeHue o 16 ceamuum. MNpu Hannume Ha
ropecrnoMeHaTTe KpUTEPUM MHTEpBaNMTE 3a NPUOXKEHNE Ha
MeauKkaMeHTa ce ckbesBaT Ha 4/8 cegmuup.

B TENAYA/LUCERNE faricimab ocurypsisa crabunusaums
Ha 3PEHMETO W CTPOr aHaTOMWYEH KOHTPOM C MO-Manko MH-
Xekuuw B cpaBHenme ¢ aflibercept (dur. 1, 2, 3).

Mpw onpegeneHnTe B NPOTOKONA KpUTEPUM 3a aKTUBHOCT Ha
3abonsBaHeTo, OCHOBaHN Ha VA 1M aHaTOMWUYHO BROLIAaBaHe,
78.0% oT naumeHTUTe ca gosupaHu Ha = Q12W n >50% or
nauueHTuTE, NekyBaHu ¢ faricimab, 0TroBapsT Ha kpuTepuuTe
3a NOTEHUManHN uHTepBanm Ha gosupade Q20W no Bpeme Ha
tasata T&E. Camo 20% ca umanu Hyxga oT annukauus Ha 8
CeaMMLM B pamKnTe Ha npoy4BaHeTo (Pur. 4). Faricimab gaea
no-4oBbp aHaTOMUYEH pesynTaT - No-ronsAmMo HamansBaHe Ha
TeyHocTTa npu OCT 1 no-6bp3o nogcylwasaHe No BpeMme Ha

HaToBapBalLms nepuoA. Mo-ronama pesontoLns Ha Cepo3HOTO
PED n no-manko dmbposa v atpochus [8, 9, 10].

Extension trial AVONELLE-X Ha TENAYA n LUCERNE we
NPeAOoCTaBM AaHHW 3a 4 rofuLLEH NepUos Ha NeYeHwe.

FARETINA-nAMD n FARWIDE-nAMD ca npoy4BaHus OT
pearnHaTta npaktuka. PaHHUST onuUT B peanHust CBAT [LEMOH-
cTpupa 6bp30 nogobpsiBaHe Ha 3PEHMETO W yObiXaBaHe Ha
VHTEPBarna Ha NeyYeHne Npu HanBHN NauueHTU.

TRUCKEE study e MynTULIEHTPOBO PETPOCNEKTMBHO NPOYY-
BBaHe B CALL, koeTo nscnegsa edekTBHOCTTA Ha faricimab
KaKTO NPW HaMBHK, Taka W Ny TPETUPaHW NauneHTK. To BKNouBa
2622 oun oT 0bwo 2212 nmauneHTn, nekyBaHu c faricimab.
Mpwn Gpont uHxekuymm: 11 450, YecToTata Ha MHTPAOKyNapHK-
Te Bb3nanutentn uHunaeHtn (I01) e 0.02%, a yectotata Ha
eHpogTanmuta - 0.04%, KOMTO ca CbnocTaBUMU C TE3U NPU Npu-
noxenue Ha apyru anti-VEGF megukameHTn. lMpeBkniousaHe
Ha faricimab oT gpyra Tepanusi Npu PE3NCTEHTHW MaLMEHTM C
MOCB nokasea 3HauMTENHO aHaTOMWM4HO nogobpeHue olle
cnef mbpBaTta annukauus. launeHtute ce nogobpseat npu
HaTOBapBaLLO NeYeHne W 3aToBa Ce MpenopbyBa MOHEe TPy
HaTOBapBaLLy 4031 NPV NPEBKITOYBAHE UMW NOHe NpugbpXaHe
KbM CTapusi MHTEPBanN Npeay Aa ce yabmkasaTt nepuoauTe Ha
annukaums. B knuHn4HWTE u3nutBaHus faricimab ce noHacs
pobpe 1 nma npogun Ha 6e3onacHoCT, CpaBHUM C TO3M Ha
aflibercept. Huckn HMBa Ha BBLTPEOYHO Bb3naneHue. He ca
PerucTpupanu cryYan Ha BbTPEOYHO Bb3NaneHue 1 peTuHamneH
oknysuBeH BackynuT. lMpodunsT nonsa-puck Ha faricimab
ocTaBa bnaronpusiTeH B peantus ceat [7, 10] (Pur. 5).

BALATON n COMINO studies ca paHmomuaupanu npo-
CMEKTMBHW MPOYYBaHWS BbPXY NPUIOXEHWETO Ha faricimab
Npu NeYeHne Ha OKNy3us Ha LEHTpanHaTta peTuHanHa BeHa
(CRVO) B cpasHeHue c aflibercept. MpotokonbT BknKYBa 6
HaTOBapBalLM JO3M W MOKasBa CbnocTaBMMO NopjobpeHve B
3puTenHata ocTpoTa (+16.9/+17.3 GykBM) KakTo M CbMOCTABUMO
HamaneHue B LieHTpanaHa cybdosenHa aebenuHa. Edektsbt
ce Habntopasa no-6bp3o npw faricimab, kakTo 1 no-u3paseHo
HamaneHue B cbaoBaTa nponycknueocT (leakage) [10].

Mo-ronemun aHaToMMuHK nogoopenus ¢ faricimab cnpamo aflibercept
no Bpeme Ha Head-to-Head ¢hasarta Ha go3upaHe
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B TENAYA/LUCERNE faricimab ocurypsiBa ctabunusauus Ha 3peHueTo U CTpor aHaToMU4eH
KOHTPON C No-Manko WHxekuuu B cpaBHeHue c¢ aflibercept'?
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Our. 5. TENAYA/LUCERNE: yecToTa Ha Bb3nanuTenHnTe UHUMAEHTM Npu NpUnoxeHne Ha faricimab.

Mpenopbku

+ PaHHO 3anoyBaHe Ha NIeYeHNeTo Npu HaUBHM NALMEHTU.

+ CnasBaHe Ha HaTOBapBaLLUS PEXUM.

« [peBKkntOYBaHe MpW Pe3NCTEHTHM Ha [pyra Tepanus na-
LMEHTH.

« Mpu npeBKtoYBaHE Aa Ce NpUNoXaT TPy HaToBapBaLLy
£03u1 unn TSE pesxum KaTo ce 3anoyHe oT 8 cegmuum.

3akntoyeHue

HacToswute anti-VEGF npenapatv edekTMBHO nekysat
HeoBackynapHata ¢opma Ha MIACB HO umaT W3BECTHU
OTpaHNYEHNs:; TBbPAE YECTW annuKaLumM, PesuCTEHTHOCT Npu
HAIKOW MaLMeHTH, HAaCTbNBaHE Ha Taxmdunakcus B pesynTar Ha
n3paboTBaHe Ha aHTUTeNa CpeLLy MoreKyaTa Ha MeAMKaMeHTa.
Hactbneawa ¢mbposa u atpodus kaTo BTOPUYHK edhekTn OT
TeapnusTa, KOMNPOMETUPALLM 3pUTENHUTE PesynTaTu.

Faricimab e mbpBoTO BucneundmyHo aHTMTANO (Ang2,
VEGF), koeTo TapreTvpa cbaoBata M uHdriamaTopHaTa Komrno-
HeHTa npu peTuHanHuTe 3abonssanus. MoTucka anontosata
Ha eHOOTENHUTE KNETKW, HamansBsa 3arybata Ha nepuuuTy,
HamarnsBa Bb3ManeHWeTo, Hamanssa CbhOBOTO MPOTUYaHe,
MOATACKA XOopouganHaTa W peTWHarHa HeoBackynapusauus,
Hamansea ¢ubposata. [JBOMHUAT MbT Ha MHXMOMULMS MOTEH-
LMpa 1 NporoHrupa edekTa Ha TepanusTa Kato AaBa MOLLHO,
NPOSbIKUTENHO, YCTOMYMBO [JedcTBMe. ToBa Aasa  Ha-
Aexnga 3a nogobpeH KOHTPON Ha matonorusta u nogobpeHo
CbTPYOHMYECTBO OT CTPaHa Ha naupeHTa.

Nutepartypa:
FDA US. VABYSMO™ (faricimab-svoa) injection, for intravitreal
use - US prescribing information; https://www.accessdata.fda.gov/
drugsatfda_docs/label/2022/761235s0001bl.pdf.

2. Roche. Vabysmo: product monograph including patient medica-
tion information; 2022. https://www.rochecanada.com/content/dam/
rochexx/roche  calproducts/Consumerinformation/Monographsand
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PublicAdvisories/vabysmo/Vabysmo_PM_E.pdf
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Aa3epHa mpabekyaonaacmuka -
Memogu, pesyaAmamu, Npo2H03a

Lis. Qumutpos, T. 3natkos, U. AumutpoBa, T. Aumutposa, M. Meopruesa
Mbpea YMBAJT ,CB. Woan KpbeTuten®, Cocus

Laser trabeculoplasty - methods, results, prognosis

Tsv. Dimitrov, T. Zlatkov, I. Dimitrova, T. Dimitrova, M. Georgieva
First UMPHAT ,St. Joan Krastitel“, Sofia

Pe3rome

JlazepHara TpaOeKy/IOIUIaCTHKA € HM3Wrpajia 3HAYUTEIHA OISl NMPH JIEYEHHETO Ha OTKPUTOBIBIHA IVIAyKOMa 3a
MOCIIEAHUTE HAKOJIKO JeceTmieTrs. [Iponenypara mbpBOHA4aIHO € U3BBPIICHA C aprOHOB JIa3ep, HO HAKOJIKO JPYTH
J'bJDKUHU Ha BBJIHUTE BeUe ca OMJIM M3IIOJI3BaHU U € JI0Ka3aHo, Ye ca e()eKTUBHH 3a TOBa NpuiiokeHue. Paspaborenu ca
pa3IMuHH TEXHOJIOTHH B OIHT Ja CE MOJIbprKa e(hHMKACHOCTTA Ha JIa3epHara TpaOeKyJIOIUIaCTHKA, KaTO ChIIEBPEMEHHO
ce MUHMMU3HPAT CTPAaHUYHHUTE E(HEKTH.

LenTa e 1a ce cpaBHU aproH Jla3epHaTa TpaOeKyJIOIIIACTHKA, KOSITO € IMH OT METOINTE 3a JIa3ePHO JICUEHHE, N3OI3BAHI
3a HaMaJsIBaHE Ha BBTPEOYHOTO HAJSATAHE NPH MALMEHTH ¢ OTKPUTOBI'bIIHA IIAyKOMa M OYHA XUIIEPTEHCHS, C IPyTH
e(heKTUBHHI METOTU KaTO CeJICKTHBHA JIazepHa Tpadekynorutactika (SLT) n MEKpoITysicoBa Ta3epHa TpabeKyIoIIacTHKa
(MLT). IlpeacraBenu ca moka3aHUATa M MPOTHBOMOKA3aHUATA HA JCUCHUETO C JIa3epHa TPaOEKyIOIIaCTHKA, KAKTO U
e(l)eKTI/ITe UM BbBPXY BLTPCOYHOTO HAJIATaHE B 3aBUCUMOCT OT PAa3JIMYHUTE JIa3€pHU ITapaMETpH.

KirouoBn aymm: JieueHne Ha TilayKoMa, JasepHa TpaOekynomactuka, ALT, SLT, mMukpomysncosa azepHa
Tpabekynoruactuka (MLT).

Summary

Laser trabeculoplasty has played a significant role in the treatment of open-angle glaucoma for the past several decades.
The procedure was originally performed with the argon laser, but several others wavelengths have now been used
and shown to be effective for this application. Recently, different technologies have been developed in an attempt to
maintain laser trabeculoplasty’s efficacy while minimizing its side effects.

This article aims to compare argon laser trabeculoplasty which is one of the types of laser treatment methods used in
managing the intraocular pressure in patients with open-angle glaucoma and ocular hypertension, with other effective
methods such as Selective Laser Trabeculoplasty (SLT) and MicroPuls Laser Trabeculoplasty (MLT). The indications
and contraindications of the laser trabeculoplasty treatment are presented as well as its effects on the intraocular
pressure depending on the different laser parameters.

Key words: glaucoma treatment, laser treatment, laser trabeculoplasty, ALT, SLT, MicroPuls Laser Trabeculoplasty

(MLT).

BbBeaenue

NasepHata Tpabekynonnactuka (LTP) e TepaneBTMyHa Bb3-
MOXHOCT 3a [Ie4eHe Ha raykoma B NPOAbIKeHNe Ha okono 40
roguHu. LTP e npuenekaTernHa, 3aLoto MoXe Aa SOMbAHN Unu
M3MECTU nokanHaTa meauuumHcka Tepanus. LTP obukHoBeHO
€ [obpe nmoHOCMMa M HUCKOPWCKOBA mpouedypa W Moxe Aa
Hamanu BbTPEeOYHOTO HansraHe (BOH) B nmpogbimkeHue Ha
TOLVHN.

AproH nasepHata Tpabekynonnactuka (ALT) e ocHOBHaTa
npoeaypa, cnpsiMo KosTo ce uamepsat apyrv LTP suaose. B
CpaBHEHME C ApYrv MEAULIMHCKM, NA3EPHN U XMPYPTUYHN ONLMM,
ALT nma MHOro npeguMcTBa, HO M HepocTaTbUy. PaspaboTteHm
ca Apyrv anTepHaTMBHU UNW cnomaratenHu LTP Bugose, 3a ga
Ce NPeoonesT Te3un OrpaHNYeHns UK HegocTaTbum [5].
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APFOH Jla3epHa Tpa6ekynonnacmxa

Wise u Witter nemoHCTpupaTt To3u edekTuBeH MeTog 3a
LTP npes 1979 r. OpuruHanHuaT M Knacuyecku W3nonasa
M3TOYHMK Ha eHeprus 3a CbBpemeHHaTa LTP e aproHosusT
nasep C HenpekbcHaTa BbfHa, paboTely B CUHLO-3eMNeHus
CMEKTbP Ha ObMKMHATa Ha BbhHaTa (454 - 529 nm). Mpes
1990 r. lasepHoTo npoyyBaHe Ha rnaykoma (GLT) nokasa, e
nasepHata npouegypa € noHe TOrkoBa edukacHa, KOmkoTo
riokanHata MeguuuHcka Tepanus [2].

ToYHMAT MexaHW3bM, No KoWTo paboTw npouedyparta,
0CTaBa Heu3BeCTeH, HO OBUKHOBEHO Ce CMATa, Ye NnasepHaTta
eHeprus, npunoxeHa KoM TpabekynapHata Mpexa, WHuumpa
CTPYKTYPHU U/vnk h31OMOrYHM NPOMEHM, KOUTO nogobpsBsar
OTTOKa Ha BbTpeoyHa TeyHocT (BOT) [3]. Mukpockoncku u
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MIMYHOXMCTOXMMUYEH aHann3 Ha TpabekynapHaTa Mpexa creg
ALT Hamupat nokanHa oTtokoarynaumus Ha TpetupaHata Tpa-
GekynapHa TbkaH, BoKaTo TpabekynapHUTE KNeTKW, CbCeAHU
Ha TpeTupaHuTe 0bnacTu, ca nokasanu nosuleHa arouuTHa
aKTMBHOCT.

Mpn nasepHaTa Tpabekyrnonnactuka Lenta € MenaHuHa,
koiTo abcopbupa MHoOro fobpe BuaMMAaTa 3efieHa CBETNMHA
C ObKWHA Ha BbnHaTa 532 nm - ocobeHo Ta3u u3nonssaHa
B SLT. AproHoBuTE Na3epu U3TbyBaT CBETNMHA B 3eNeHaTa
CMHbO-3eMeHaTa rama, KosTo cblo ce abcopbupa pobpe ot
MenanuHa. Mpes nocnegHute roauHn asyvectotHnte Nd:YAG
nasepu BaBHO 3aMeHAT TpPagWLMOHHUTE aproHOBW Nasepu 3a
ALT, HO mpuHUMNKUTE Ha npoueaypaTa octaeaT cbluute. MLT
13Mon3ea No-Abnra AbmkKuHa Ha BbnHata o1 810 nm, kosTo ce
reHepupa oT amofeH nasep. Thil KaTo Tasn AbIKMHA HA BbiHATA
He ce abcopbupa TonkoBa e(HeKTUBHO OT MeNaHuHa, KOnKoTo
Mo-KbCUTE BUOMMW LbIKMHW HA BbiHATa Ha CBETNMHATA, TS
0BMKHOBEHO NPOHWKBA B ThKaHUTE MO-AbNBOKO.

Pasmep Ha NeTHOTO

Pa3mepbT Ha neTHoTo e 50 um B ALT, 400 ym B SLT 1 300
pum B MLT. SLT oBukHOBEHO M3MOM3Ba eHeprin OT npubnu-
autenHo 0.6 go 1.2 mJ Ha umnync B cpasHeHue ¢ 40 go 70 mJ
Ha umnync 3a ALT u 0.6 mJ Ha umnync 3a MLT.

KonareHoBuTe BakHa B TpeTupaHaTa TpabekynapHa mpe-
a ce CBMBAT OT TEPMWYHOTO YBpEXAaHe Ha nasepa, KOeTo
BOAM [0 paslUMpsiBaHE W pasTaraHe Ha CbCceaHu obnactv Ha
yBeockrnepanHata tpabekynapHa mpexa. YKenauute pesyn-
TaTu BKMIOYBAT MPOM3BOACTBO HA Mamnku MeXypyeta Mnm
BnaHwwupaHe Ha TpabekynapHata mpexa. 3a okycupaHe
Ha nasepHWs MbY Ce M3MON3Ba roHWOMELLa - Ha rpaHuuaTa
Ha NPegHUst HEMUIMEHTUPaH W 3aAHUS NUTMEHTUPaH pbb Ha
TpabekynapHata Mpexa. OBWKHOBEHO MOMOBWHATA OT Tpa-
BekynapHata Mpexa ce TpeTupa ype3 npunarade Ha 40 - 50
koarynata Bbpxy 180 rpagyca. MMa HsKOM YCIOXHEHUS,
KOMTO MoOraT [a Bb3HMKHAT, aKO JTa3epHWSAT JTbY CE npurara
TBbpLE Ha3ad, kaTo MUrMEHTHa AMCMEPCHs, MPOABITKUTENHO
noeuwasaHe Ha BOH, nepudepHn npegtn cuHexum (PAS)
unu Bb3naneHue. AKO Ce 13Non3Ba efHa Cecus 3a NeyeHne Ha
Bcuyku 360 rpapyca Ha TpabekynapHaTta Mpexa, Ma no-ronsam
WaHC 3a MWK Ha HansraHeTo. Bbnpekn TOBa, cnep kato ce
u3BBPLLN NbpBata cecust ot 180 rpagyca, ako pesynTaTbT OT
BLTPEOYHOTO HansraHe He e 3a0BONUTENEH, AOMbMHUTENHUTE
180 rpagyca Ha TpabekynapHaTa Mpexa CbLLo MoraT ga 6baart
TPETUPaHWN Ha NO-KbCEH eTan.

npo.D,BH)KVITenHOCT Ha ne4vyeHumeTto

Hait-ronsmata pasnuka mexagy ALT, SLT n MLT e Bpe-
MeTo, Mpe3 KOeTO flasepHaTa eHeprust ce mpunara Bbpxy
TpabekynapHata mpexa. pn ALT npogbmxuTENHOCTTA Ha
nmnynca obukHoBeHo e 0.1 cekyHamM cpely 3 HaHOCEKyHaW
npu SLT. 3a MLT TunuyHaTa NpoLbImKATENHOCT Ha MMnynca
e 0.2 cekyHau, pasgeneHa Ha 100-MUKpOCEKYHOHU MMNyncK
npu paboteH Lukbn 0T 15%. Mpu ALT, MenaHuHbT abcopbupa
CBETNWUHHATA EHEeprus U A NpeBpblla B TOMMUHHA, KOETO OT
CBOS CTpaHa Cb3faBa TEPMMYHO YBpEXAaHe C nocregsalla
KoarynauuoHHa Hekposa. Pa3vmepbT Ha yBpeXaaHeTo He ce
OrpaHu4yaBa [0 TpeTMpaHaTa 30Ha, a Ce MpocTpa OTBbA
TpabeKynapHWTE KNETKW, KOUTO CbObpXaT MenaHuH. /3BbH-
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KNeTbYHWTE TbKaHM CbLO NPETbpnsABaT YBpexhaHe npu
ALT [3]. Mpn SLT npogbmkuTenHocTTa Ha nynca e no-kpatka
OT BPEMETO 3a TepMUYHO YBpexaaHe Ha TpabekynapHuTe
KNeTKi, nopagu KoeTo HaMa HarpsiBaHe Ha CbCeAHUTE ThKaHM.
B pesyntat Ha TOBa yBpeXAaHETO HA CbAbPKALLUTE MUIMEHT
TpabekynapHu KNneTku e OrpaHu4YeHo, NUNCBaT CTPYKTYpHUTE
YBpEXaHWs KaKTo ce cryysa no Bpeme Ha ALT.

MLT wn3nonssa 300-MWUKpPOCEKYHOHU NA3epHU UMMYRCK C
HUCKa EHeprus, KOUTO TEOPETUYHO TEPMUYHO Bb3AENCTBAT, HO
He YHULOXaBaT MUIMEHTUPaHUTE KneTkn B TpabekynapHata
Mpexa. LIMKnMYHOTO BKNKOYBaHE W M3KMIOYBaHe Ha nasep-
HaTa eHepris cBexaa A0 MUHUMYM MOBULLIABAHETO Ha Temne-
paTtypaTa B TpeTupaHaTta TbkaH. [10 TO31 HaYMH TbKaHTa € B
CbCTOsHME fa ce ,0xnagu’, B nepuoga ,nay3a“. Ha teopus MLT
reHepupa JOCTaTbYHO TOMMMHHA EHEPris, 3a Ja HapaHu, HO He
1 @ YHULLOXM KNETKUTE.

MexaHu3bM Ha gencTBue

MMa HsKOMKO Teopuy 3a TOYHWUS! MEXaHWN3BM Ha edekTuTe
Ha aproHoBWS nasep Bbpxy TpabekynapHata Mmpexa. EgHa
0T TeopuWTe € MexaHwyHaTta. EnexkTpomarHuTHaTa eHeprus
Ha nasepa ce npeobpasyea B TOMMMHHA eHeprus. Taau Ton-
NMHHa eHeprusi cBMBa TpabekynapHaTa Mpexa, NMpuYnHsBa
CKapudmkaLums Ha TbKaHTa, KOETO BOAM A0 pasTsaraHe Ha
OKOMHWUTE 30HW. TOBA YnecHsBa OTTOKA Ha BbTPEOYHA TEYHOCT
W HamansBa BbTPEOYHOTO HansraHe. Mima u gpyra teopus -
OroxummyHaTa. Tas3u Teopusi npegnonara ocBOOOXaaBaHETO
Ha XUMWYHW MeJmaTopu crief nas3epHoTO TpeTupaHe, KOUTO
yBEnMYaBaT 0TTOKa Ha BbTpeoyHaTa TeqHocT [1].

Crep nasepa BOH usrnexaa Hamansiea nopagu ysenu-
YaBaHe Ha NPOMyCKNMBOCTTa Ha Tpabekynyma 1 npousTn4aLLoTo
OT TOBa NoBMLIaBaHe Ha 0TToKa. Crien nasepHarta Tpabekyno-
nnactuka uMma HesabaBHO 0CBODOXAABaHe Ha LIMTOKMHM, NOC-
neBaHo OT MOHOLWTM, KOETO yrecHsiBa no-ronsmara npo-
MyCcKnMBoCT [2].

KnuHuyHo HabntopaBaHuaT edekT Ha MOHWXaBaHe Ha
BOH e cpaBHMM Mexay pasnnyHUTE TEXHWKW Ha nasepHaTa
Tpabekynonnactuka B KpaTKOCPOYEH NnaH, He3aBuUCKUMO Aanu
Ta3n TEXHWUKA NPUYMHSIBA CTPYKTYPHU YBPEXAAHNS UK He.

MokasaHusATa 3a aproHoBa flasepHa Tpabekynonnactuka
BKIMIOYBAT OTKPUTOBIbITHA [IayKOMa, KOSTO HE Ce KOHTponupa
a[leKkBaTHO MpM MakcUMarHo NOHOCUMa MeaMLMHCKa Tepanus,
OTKPUTOBIbIHA FaykoMa Mpu NauuMeHT! ¢ HeBb3MOXHOCT 3a
ONTUMATHOTO NIeYEHME, KaKTO W rnaykoMa ¢ OTBOPEH bIbil B
CnyyauTe, KOraTo NaLWeHTUTe He XenasT Ja nonydvar mMeau-
LIMHCKO JTEYEHME KaTo HavamnHa Tepanus. Vima Hakou npoTueo-
nokasaHus 3a aproH nasepHata Tpabekynonnactuka. Te
BKIMIOYBAT BCAKAKbB BMA 3aKPUTOBIbITHA [raykoma, BMCOKO
npeaonepaTMBHO BLTPEOYHO HansraHe (noseve ot 30 mmHg),
BbB BPb3ka C HanpeaHano yBpexgaHe Ha 3pUTENHNS Heps,
KakTo W rraykoma, CBbp3aHa C Apyri 3abornssaHus Kkato
TpaBMa, YBEUT, [UCTeHe3a Ha kaMepHus brbn U ap. dpyru
NPOTUBOMOKA3aHMsI Ca [NaykoMa C HWUCKO HansraHe, Marka
WIW NMNCBaLLa MUrMeHTauws Ha Tpabekynyma, aHamHesa 3a
HeycnewwHa ALT B CbLUOTO v ApyroTo oko [1].

VIma npoyyBaHus, KOUTO OLEHSBAT e(hEKTUTE Ha aproHoBaTa
nasepHa TpabekynonnacTtuka ¢ KpaTko MpUIoXeHNe B 041Te Ha
yoBeLLkn Tpynose [4]. B eaHo npoyyBaHe 8 YOBELKN TPYMHM
04M Ca TPEeTMpaHM C aproHoBa NasepHa Tpabekynonmactuka
B pamkuTe Ha 30 vaca cnep cmbpTTa. JlasepHOTO neveHue
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ce npurnara C MomowiTa Ha OrfiedanHa felwa C aproHoBo
3eneH dotokoarynatop (515 nm), HacTpoeH Ha pasnuyHu
HaCTpOIiKM 3a BCEKM KBafpaHT. TbpBUAT KBaZpaHT nonyvasa
TPaAMLMOHHUTE HACTPOWKW 3a aproHoBaTa NasepHa Tpabe-
kynonnactka - mowHoct 750 mW, npogbmxkutenHoct 0.1
s, pasvep 50 pm. Bropuat kBagpaHT nonyyasa mnasepHu
koarynath ¢ no-kpatka MpOABIKUTENHOCT, KOUTO AOCTaBSAT
NpuBIM3MTENHO CblUaTa eHeprus kato TasW, JocTaBeHa npw
CenekTMBHa NasepHa Tpabekynonnactuka (MpOLbmKUTENHOCT
0.01's, pasmep 500 um, mowHocT 150 mW). TpeTust kBagpaHT
camo npogbmkutenHoctta e cbwara (0.01 s), Ho Besko OT
OuMTE MoMyyaBa PasnyHO KomM4yecTBo MoluHocT (300, 450,
600, 750 nnm 900 mW), kakTo 1 pasnuyeH pasmep (50 nnm 500
pm). YeTBLPTUAT KBAPaHT € oCcTaBeH O3 HUKAKBO Na3epHO
neyeHue, KOETO Aa CMyXW KaTo koHTpora. B sakmiouveHusiTa
OT TOBA MpOy4BaHe Ce MOCOYBA, Ye KpaTKocpoyHaTa apro-
HOBa nasepHa TpabekynonnacTika MpUYMHSBA MO-Manko
koarynaTiBHO yBpexaaHe Ha TpabekynapHata Mpexa u pas-
pyLLABaHe Ha TbKaHMTE.

EdmkacHocT

MpoyyBaHusTa 3a la3epHaTa Tepanus Npu rnaykoma ycra-
HOBSIBAT e(MKacHOCTTa Ha flasepHata Tpabekynonnactuka
CrpsIMO MeaWKaMEHTO3HOTO neyeHune. [lBecta cegemaeceT U
€[0/H NaLMEHTYN C HemnekyBaHa npeaun ToBa MbPBUYHA OTKPUTO-
BrbIHa rmaykoma ca paHgomuaupaqu Ha ALT, unn nekapcTeeHa
Tepanus. lNpe3 2-rogulHNa Nepuog Ha NpocneasiBaHe ounTe,
nekyeaHu ¢ ALT, umat no-Hucko cpegHo BOH ot Tesu, neky-
BaHW C nekapcTea, a 25% ot Te3n oy, nekyanu ¢ ALT, He
U3NCKBaT MEAMLMHCKO nevenne. Ha 7 roguun, npu 203 oT
MbpBOHAYanHuTe 271 nauneHTy, ounte, nekysaHu ¢ ALT, umat
cpefHo no-Hucko BOH, no-gobpu 3putenHm noneta v no-gobpa
3putenHa octpora [1].

LLInpoko BL3NPMETOTO TEPANEBTUYHO NOBEAEHWE NPK HanK-
uneto Ha LTP e: MeaukaMeHTO3HO neyeHue - nasepHa Tepanus
- XUPYPryHoO neyeHue [7].

SLT e paspaboteH npe3 90-Te roaWHWM Ha MUHANWS Bek
kaTo anTepHaTea Ha ALT u TpaguuMoHHaTa nasepHa Tpabe-
kynonnactuka. SLT noHmxasa IOP B cpaBHeHue ¢ ALT Ge3
KoarynauuoHHo yBpexpaaHe. [lpe3 mocrnegHoTo geceTuneTie
MHOrOBpOHM CTaTM AEMOHCTpUpaxa edmkacHocTTa u 6e3o-
nacHocTTa Ha SLT. EgHo oT mbpBuUTe nmpoyyBaHMs Ha Latina
et al [6] noka3ga, ye SLT e edmkaceH MeTod Npu MauueHT
Ha MakCuMamnHo MOHOCMMa MEeOMLMHCKA Tepanus, Npy KouTo
npegu TOBa nasepHata Tpabekynmonnactvka e bunma Heyc-
newwHa. Mocneagalute npoyysaHus nokasear, ye SLT e ecu-
kaceH M Npu HenekyBaHu npeayu ToBa naumeHTw. [aHHuTe
noka3BaT CXOZHW HWBa Ha noHwkasaHe Ha |OP mexay SLT u
ALT B npoabixkeHue Ha 1 roauHa.

Mpu Hackopo BbBeaeHaTa TexHomoruss Ha MLT, ce us-
nonasea pasnuyHa ctpaterus ot SLT, 3a ga ce Hamanm Konu-
4eCTBOTO EHeprisi, KOETO Ce [oCTaBs Ha TpabekynapHata
Mpexa. KnuHuyHo mma no-mManko HammyHa uHgopmauus 3a
MLT, otkonkoto SLT wnwn ALT, kaTo BCe oule npeacTou aa ce
[0Ka3BaT TEOPETUYHUTE MPEAMMCTBA Ha NO-MaTbK TOMMHEH
ecext oT ALT, kouto MLT obewyasa.
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Ouckycus

HamansiBaHeto Ha BOH npu ALT u3rnexaa nogobHo Ha
apyrute nasepu. [dudbepeHumpaliute daktopu mexay ALT,
SLT u MLT ca cbmbTcTBaWMTE YBPEXOaHS U YecToTata Ha
CTPaHUYHUTE eheKTU C BCAKA OT U3NOXKEHUTE TeXHUKW. Knu-
HWYHO, HaN-YecTUTE HEXenaHW peakuuu, HabnogasaHu npu
nasepHata Tpabekynonnmactuka, ca pedriekTOpHOTO MOBY-
wasaHe Ha BOH v Bb3nanuTtenHa peakuusi B NpegHWst OYeH
cermeHT. lMocnegHoTo MMa TeHaeHuws ga Obae no-manko
npu SLT, KbaeTo NpoTMBOBBLANANMUTENHU MEAUKAMEHTN HE Ce
“3nonaear crneg Tasu npoueaypa. EAMHCTBEHOTO YCHOXHEHWE,
koeTo ce cbobwasa npu ALT, HO He u npu SLT wunm MLT, e
00pa3syBaHETO Ha nepudgepHn NpeaHn cuHexun. Tasu pasnuka
roBOpM 3a TOMNMHHATa npupoaa Ha ALT B cpaBHeHune ¢ SLT u
MLT. ALT cbluo 1Ma TeHaeHUmMs Aa 6bae no-HenpuBnekaTenHa
Oonums 3a naumeHTuTe oTkonkoTo SLT.

lMpegnonara ce, 4Ye BCWYKW TOMIMHHM €GDEKTM, KOUTO ce
NpOCTUPaT OTBbA KNETBYHOTO HUBO, Ca HEXENMaHM 1 MoraT [fa
[0BedaT 4o HamarneHa KivHuYHa 6esonacHocT nog gopmata
Ha nukoBe Ha BOH, obpasysaHe Ha nepudepHu MpegHN
CUHEXWW 1 Bb3narneHne. YectotaTa Ha TOBa YCIIOXHEHNE € no-
Hucka npwu SLT, oTkonkoto npu ALT.

Bbnpekn ye M3non3BaHETO Ha NpegonepaTuBHU Meau-
KaMeHTW 3a HamansiBaHe Ha YecToTaTta Ha nukoseTe Ha BOH
€ eheKTUBHO NMpM pasnn4HNUTE TpabekynonnacTuku, NPOLEHTLT
Ha HenekyBaHuTe nukoBe Ha IOP e no-Hucwbk npu SLT v MLT B
cpaBHeHue ¢ ALT. MpoyyBaHusita cbobiasart 3a 30% yectoTa
Ha noBuwasaHe Ha |OP no-ronsama ot 5 mmHg c ALT, 10% cbe
SLT, n camo eHo oko ¢ nuk Ha BOH npn npoyusaHeTo MLT.

3aknyeHune

lMopagn oobpute pes3yntat OT MPUOKEHUETO Ha pas-
NMYHUTE BUOOBE NasepHa TpabekynonnacTuka, Ten MeToau ce
W13Mon3BaT BCe NO-YECTO NPU NIEYEHWETO Ha OTKPUTOBIbHATA
rnaykoma, kato SLT 0CHOBHO ce npenopbyBa kaTo MbpBaa INHUS
Ha n360p npu TepanusaTa Ha pasnuyHuTe dopmm Ha MOBT.
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Mapaguzmama SUHGPOM Ha beAume nemHa

M. Ilutes, O1. MutoBa
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Tpakuitckn YHusepcutet, CT. 3aropa

The white dot paradigm

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

Pesrome

Cunnpomute Ha 6enmre netHa (WDS) 1mie momrygasar Bce Mo-rofisiMo BHUMaHHE ¢ TOZ00pSIBaHETO HA AUATHOCTHIHHUTE
BB3MOXHOCTH B o Tanmornorusata. Hammamero Ha 6e1v eTHa 10 peTHHATa BEYe HE € I0CTaThbuHa HaXo/Ka 33 OCTaBsHE
Ha KOMIUIeKcHaTa quarno3a WDS. Heobxonumo € na ce TbpcAT CBbP3aHU CUMIITOMH, OCOOEHO IPU HOBOIOSIBHIIO C€
3aboisiBaHe OT crnekTbpa Ha WDS, a chIIio Taka v IpH aTUIHYHHUTE CITyYaH.

KaroyoBu aymm: XopuopeTHHONATHH, TU(EepeHHalHa IMarHo3a, MyJITHMO/aIHa JUAarHOCTUKA, IIbPBUYCH €(]EKT,
acoLUUpaHa CUMITOMATHKA.

Abstract

White dot syndromes (WDS) will be subjected to mounting attention as our diagnostic capabilities improve. The
presence of retinal white spots is no longer a sufficient finding and viable cause to make the complex diagnosis of
WDS. It is quite necessary to look for related symptoms. Upon diagnosing a new-onset disease out of WDS spectrum,
investigation for an infectious etiology is mandatory, especially in atypical cases.

Key words: chorioretinopathies, differential diagnosis, multimodal diagnosis, primary effect, associated symptoms.

BuBegeHue

B ncTopuyecku nnaH, cuHgpomuTe Ha 6enute netHa (WDS)
nNpeAcTaBnsBaT rpyna Peoku Bb3NarUTENHU XOPUOPETUHO-
natuu, npu kouto obliata onpegensila KIMHUYHA XapakTe-
pUCTWKA € HanMuMeTo Ha MHOXECTBO AWCKPETHW, brean ne-
311, pasnornoxeHu B No-gbnbokuTe HWBA Ha peTuHaTa W B
xopvongesTa. Knacuyecku npusHatute cuHOpomu Ha Genwte
TOYKM BKIIOYBAT: CUHAPOM Ha MHOXECTBEHU MUMONETHU 6enu
Toukn (MEWDS), petuHoxopougonatus Tvn ,TU4M caymm’
(birdshot), mynTudokaneH xopougut ¢ naHyeeut (MCP/
MFC), ToukoBupeH BbTpelueH xopouput (PIC), octpa 3ag-
Ha MynTMdOKanHa nnakougHa MUIMEHTHA enuTenuonaTns
(APMPPE), cepniurnHo3eH 1 amnurnHo3eH xopouaut (SC), octpa
NUrMeHTHa enuTenuonatns Ha petuHata (ARPE, Gonect Ha
Krill), ocTpa 3oHanHa okynTHa BbHLWHA peTuHonatus (AZOOR).

Bce ole HAMa yHMBEpPCANEH KOHCEHCYC Kak fa ce Knacu-
cuumpat WDS, kaTo JOCKOPO Ha TO3M (hakT He ce oTAaBalle
AoCTaTbyHa 3HaUMMOCT. KoHcTaTaumsTa, Ye Tesn 3abonsisaHus
BEPOSTHO OCTABaT XMNOAUArHOCTULIMPAHI 1 MMaT HeJooLeHeHa
4ecToTa B eXeAHeBHaTa npakTiKa, U31CKBa TO3M BbNPOC Aa ce
npepasrneaa. WDS ce npeacTassT C Ne3iu, KOUTO He Ca TOYHO
Benu, nnu mbk BLOBLLE HE Ca METHUCTH, @ U UMaT pasHopoaHa
€TVONOrus - aBTOMMYHHA, WHEKUMO3Ha unn BupycHa. Mpu
e0HM OT TAX Ce 3acdra Camo 3afeH O4YeH CerMeHT, JOKaTo
ApyT4 ca C kapTuHa Ha naHyBewT. porHosata uMm Bapupa
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0T camoorpaH1yaBaHe A0 NOTeHuuanHa cnenota. fBHO e,
ye cOOpHUAT TEPMUH CUHOPOM Ha benuTe neTHa BCe oLe ce
3Mor3Ba 3a 03HaYaBaHe Ha eHa TBbPAE XeTeporeHHa rpyna ot
CbCTOSHMSA, KOUTO Ce pasnuyaBat o CBOsiTa Natouanonorus,
mMop¢honorvs 1 NPorHo3a. fluncata Ha BanuaHa knacudmkams
orpaHnyaBa u3paboTBaHETO Ha AeWMHWUTMBEH MPOTOKON 3a
neyeHne Ha Te3n CUHOPOMW. TEXHOMOrWYHWSAT MPOrpec W
obocobsBaHeTo Ha nogxod KbM MyRTUMOZAnHa AuarHocTuka
(MMA) nocteneHHo nNpoMeHsT ToBa OBCTOATENCTBO a@ KaTo
pesynTat - u napagurmata 3a WDS. Cnopepn Haii-HoBUTE
npeactasn White Dot/White Spot cuHgpomute ca xopuo-
KanunsaponaTuy, KOUTO €a Ha MbT Aa NPeTbpnsaT HoBa Kna-
cuukaums B yBeuTHaTa pamka Kato CamOCTOSITENHW HO30-
NOTMYHM eauHULMW. ToBa Ce OCHOBaBa Ha Bb3MOXHOCTWTE Ha
MM, c kosTo Ce uHTepnpeTupa MOPGONOrMYHOTO HUBO Ha
MbPBUYHUS ediekT - 0T xopouges 4o PIE u BbHWHA peTuHa
[1, 3, 5, 6]. KaTo orpaHuyeHus B Tasu Hacoka ce pasrnexgart
pasmepbT Ha ckaHupaHata nnow, ¢ OCT, audepeHuMpaHeTo
Ha MbpPBUYHM (KNACKYECKW) 1 BTOPUYHM MPOSIBIEHUS, KaKTO W
pasno3HaBaHETO Ha HEPeaKUTE aTUinYHKU Cryyan [2].

EdektBHOTO gudepeHLmpaHe, NporHo3a W NeyeHne Ha
WDS u3ucksa npeLusHoTO UM pasno3HaBaHe, KaTto HepsaKo
MAL Hu no3BonsiBa KOHCTPYKTMBHO fa NpeoLeHum paboTHuTe
CW OMarHo3W W da 3aKkmioynM, Ye Ca Hanmuue CUMNTOMU Ha
CbBCEM Apyro 3abonsBaxe.
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MEWDS

YecroTaTa Ha ToBa 3abonsiBaHe JOMWHMPA MPK KEHCKWS
non - xeHute 6onegyBaT TpW MbTU MO-YECTO OT MBXETE, KaTo
cnyyanTe 3acarat nvMua B NpOZyKTUBHA Bb3pacT mMexay 15 u
50 roguHu. Hait-4ecto ce otunTa BUpYycHa eTuonorus - 0o 50%
OT CnyyaunTe ca C foka3aHa TakaBa, KaTo B HOBWTE CbODLLEHMS
CbLUECTBEHA ENMAEMMOIIOTYHA pons ce oTAaBa M Ha COVID-19
[7]. Matomopdonormynnte nposiBnenms Ha MEWDS ce
13pa3siBaT B 3acsraHe Ha hOTOpeLenTopuTE Nopaan NpexoaHa
HEeOECTPYKTUBHA NMUIMEHTHA enuTenuonatus. Ts npeamsBukea
KIMWHUYHM CUMMTOMM Ha BHE3anHO €HOCTPaHHO HamaneHue
Ha 3peHneTo, ckoTomu u dotoncum. Mo-psigko 3abonsiBaHeTo
“Ma ABYCTpaHHO 3acsiraHe, KaTto JOpU TOraBa € acMETPUYHO
nposiBeHo. OBeKTMBHWTE HaxoaKu MoraT Aa Bkmoysat Tyndall
B MpeaHa kamepa, BUTPUT, CbOOBM MaHLLOHN 1 oTOK Ha M3H.
Kato naTorHomoHW4Ha ce npuema pyHAOCKONCKaTa opaHxesa
rpaHynupaHocT Ha HuBo PTIE B 3ageH nontoc 13BbH osesTa
- MNOCKK, C1BO-6enu, MynTudokanHm nesun ¢ pasmep o 200
M. KIMHUYHKAT X0 NOKa3Ba CKITOHHOCT KbM PELMANBM, KOUTO
HAKOM aBTOpu 0003HavaBaT kato epi-MEWDS 1 cBbpseat ¢
peTuHaneH KOMopBUANTET KaTo aHrMOWAHM CTPUM 1 XOpouaHa
HeoBackynapusaums (CNV) [1].

AKUEHT Bbpxy pasnosHaBaHeto Ha MEWDS noctaesat
WHBA3WBHUTE KOHTPACcTHW MeToau Ha uacnegsaxe. lNpu ICG
Ce BW3yanuaupaT XMMOLMAHECLEHTHW MeTHa, uYuuTo 6poii
Hagxebpns Buaumute Ha yHgockonms. Mpu GAl B paHHM
a3 NaToOrHOMOHWYHWTE Ne3nM Ce BW3yanuaupaTr KaTo
XunepayopecLeHTeH ,BeHel nepuctoBeonapHo, a B KbCHM
a3 ce Habniopasa leakage/staining B cblwata obnacr,
BEPOSTHO MOpagu [AunatupaHa MWKPOLMpKynaTopHa Cuc-
Tema Ha cpefHus unu gbnbok kanunspeH nnekcyc. Obpas-
HWUTE KOHTpacTHW W3credBaHMs ca MeTog Ha um3bop 3a
pudepeHumanHa auarHosa (O4) ¢ APMPPE. Crnopen noc-
nepHWTe Ooknagu, dynaycosata asTodnyopecueHums (FAF)
€ [0CTaTbYyHO YyBCTBMTENEH W MpaKTUYEH JOMbIHUTENEH
TECT, MPK KOWTO X1NepaBTOdyOPEeCLEHTHNTE 30HM Kopenupar
¢ cyHpockonckute nesun. Ponata Ha OCT npu MEWDS e
HepoCTaTbyHa, Thbil KaTo M3CNeaBaHETO MOXE Aa € HEraTVBHO
[2]. Bce nak ca onucaHu xapakTepHn uameHenust u Ha OCT -
B ocTpa (pasa: npekbcBaHns BbB IS/OS (BbTpeLleH/BBHLILEH
CErMEHT Ha (hOTOpELIENTOPUTE) N HamaneHa peneKTUBHOCT Ha
OLM, a npu peunamsu; n3tbHsBaHe Ha ONL. OyHKUMOHANHUAT
Tect KAl e nokasan cnyyan C pasLUMpeHo Chsmo neTHo, a
ERG u EOG - camo HecneundmnyHn Haxoaku. LombiHUTENHN
nacneasanus npu MEWDS skntousat KK ¢ KK, CYE, 6uo-
xumus, CRP, ceponorus 3a TBC (QuantiFERON wnn T-SPOT.
TB), ceponorus 3a Tr.pallidum (6bp3 nnasmeH pearuH TecT -
RPR titer, Wassermann, VDRL), cvotHoweHune IL10/IL6 (3a
W3KIMHOYBAHE Ha MbPBUYEH BLTPEOYEH TMMEOM nimnu yBeuT).

MHoro 4ecto, AmarHoctTuumpaHust TouHo MEWDS ce
ocTaBs 6e3 neveHue, nopaay NPOMWHEHTHA TEHAEHUMA Oa ce
CamoorpaH1yaBa 1 a 3anassa OTNM4YHa 3puUTenHa nporHoaa.

ARPE
BonectTa Ha Krill 3acara nuua Ha Bb3pact 15 - 50 roguHu,
KaTo JeHU 1 MbXe CTpajaT C efHakBa 4ectota. BupycHarta
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€Tuonorusi e NoTBbpaeHa B easa 17% ot cnyyanTe. [TbpBUYHOTO
MSICTO Ha Bb3nafieHe Ce Hamupa B MHTEpAUrMTaLMOHHaTa
30Ha - KOHTaKTBLT Mexay toTopeventopu u RPE. KnuHuyHaTa
KapTMHa Cce pa3BuWBa C OCTpa €OHOCTpaHHa, Mo-psako ABy-
CTpaHHa, 6e3bonesHeHa 3aryba Ha 3peHue Wnu LieHTpaneH
CKOTOM. WpaeHTucbmumpaT ce Marnku, KpbImu, TbMHOCKBM
neTHa BbB (poBesiTa, 3a06MKONIEHN OT LEenUrMEHTMPaH Opeon.
MyntumopanHaTa guarHocTuka u3Tbkea Haxogkata Ha OCT -
XapakTepHa kynonoobpasHa xuneppednekT1BHa Neauns B Crost
Ha OS, HapylwaBalla enuncougHaTa u MHTepAUrTaLmMoHHaTa
30Ha. Haxogkute Ha QAl ca mManko no-OCKbOHW, HO Xunep-
tbnyopecuieHUmMs BbB (poBESATa NPWU NPO3opedeH AedekT ce
Habnogaea B 83% ot cnyvaute. FAF cblwo Moxe fa 6bae
HeratueHa npu ARPE, a KA, ERG un EOG - ga nokaxar
HecneuudnyHn naMeHeHns. lporHosata M NeyeHneTo npy
ARPE ca kato nmpu CamoOrpaHuyaBalio Ce Bb3nanuTenHo
3abonsiBaHe - 6 80 12 cegMuUM [O HOPManHO WKW NOYTU
HOpMarnHo 3peHue [8].

APMPPE

Hapen ¢ aMnurMHo3HuAT (relentless, OT aHr. HEOTCTLNYYB)
U CepNUMMHO3HMAT (naT. mbn3su) xopouant, APMPPE nonaga
B CMeKTbpa Ha nnakougHute enutenvonatui. 3abonssaqusTa
OT TO34 CMEKTbP MMaT MpUMoKpUBaLLa ce naTtouanonormyHa
1 NaTomoponorMyHa XapakTepucTuka, Npu KoSTo ce Habnto-
JaBa 0DbpasyBaHeTO Ha mnakoup B xopuwokanunapuca u PTIE,
KOWTO OT CBOS CTpaHa MpeaW3BWKBA NpEXOLHA OKNy3us W
xopouganHa uexemusi, yepexgaia PMNE u BbHIWHATA peTuHa.
Pasnuumnsata mexay Te3n CbCTOsIHUA Ca B CTEMEHTa Ha NposiBa
Ha KNWHUYHUTE CUMNTOMU W B TEXECTTa Ha nporHosata. Mopob-
PSIBAGHETO Ha AMArHOCTUYHUTE BBH3MOXHOCTW MO3BONSABA KaKTO
pasno3HaBaHETO Ha MbPBUYHMS eEKT, Taka 1 NpuobLLaBaHe Ha
APy MAMONAaTUYHN CHCTOSHUS KbM TO3M CreKTHbP [2].

APMPPE 3acsra ¢ egHakBa 4ectoTa v [ABarta rnona, kato
W NMpu TOBa CLCTOSHWE MpaBW BrevaTnieHue mno-ronsmara
yecToTa B NpoaykTMBHaTa Bb3pacT mexay 20 u 50 r. Cnopen
W3TOYHMLMTE, Hali-BEPOSTHA CbLIO € BMpyCcHaTa ETWOMOTKS.
KnuHnyHata kapTuHa e Ha ABYCTPaHHO, PSAKO eOHOCTPaHHO,
3aMbITIEHO 3PEHME C LIEHTPAIHW UMW NapaLeHTPasHN CKOTOMY,
pa3BKBALLO Ce Hal-4ecTo cred rpunonogobeH npogpom W
rnaBobonue. EQMHNYHM naumeHTn cbobujasat 3a cotoncum
u meTamopdoncun. ObekTnBHaTa DyHOOCKONCKA Haxopka
BKMKOYBA KPEMABO-XbITU UNU CUBO-6ENM NnakougHu nesum
Ha HMBOTO Ha RPE B 3agHusa nontoc. Metog Ha m3bop 3a
anarHoctuumpaHeTo Ha APMPPE e KOHTpaCTHOTO M3cneaBaHe
- OAl pgokymeHTMpa XunodoryopecueHTHU nesun nopagu
nnakougeH Gnokax B paHHa asa, KOeTo e nocneaBaHa OT
KbCHa xunepdnyopecueHums nopagu staining. OCT moxe fga
JOMpuUHece 3a AauarHo3ata ¢ pasno3HaBaHe Ha OTrnenBaHe Ha
HeBpoenutena B Makynata, xuneppednektuseH ONL, Aus-
pynuuu Ha enuncoupa u rpaHynaums Ha PIE. OCT-A e ¢
noTeHuMan fa cTaHe CpeACTBO Ha W3bop 3a BM3yamm3auus
Ha aHoManuu B XOPWOKANWMapHUs TOK, HACTBMBALLM Mopaan
HamarneHa nepdysus npu ocTpu nesun. pyu CbMHEHME 3a
APMPPE e Heobxoanumo aa ce uacneaa KK ¢ KK, CYE,
Buoxumus, CRP; ACE u pentreHorpacms/KT Ha 6sn gpob 3a
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O[O cbe capkonposa, cvotHoweHuwe IL10/IL6; ceponorus 3a
TBC, Naitmcka 6onect, Tr.pallidum, HSV/HZV. Tpsbsa ga ce
uva npeasug AMP Ha rnaBa ¢ KOHTPACT 3a W3KMYBaHE Ha
acouuupaH LepebpaneH BacKynur.

Hsma KoHCeHcyc 3a nporHosata u neyHneto Ha APMPPE.
lMo3HaTh ca criyyaun Ha camoorpaHuyaBaHe, a Cblo Taka no-
PeKu Ha XPOHUYHO peLMaMBUpaLL Xof C No-noLlia nporHosa [1].
3a yckopsiBaHe Ha 3pUTENHOTO Bb3CTAHOBSBAHE Ca npunaraHu
kopTuKocTepouan, 0cobeHo B cnyyaum Ha peskns komopbuaeH
LepebpaneH BacKynur.

SC

CepnuruHo3HNAT XopouauT 3acdra ABata rnorna efHakBo
4ecTo, KaTo CryyauTe ca Ham-4ecto Ha Bb3pacT 20 - 60 .
[onycka ce, HO He € [oka3aHa BUpYCHA €TMONOMUS, KOATO
Npean3BuKBa MyHHa peakumsi. CbCTOSHUETO € YacT OT Crek-
Tbpa Ha NMNIakoWgHUTE enuTenuonaTuu, Mpu KOWUTO HacTbnea
xopouaanHa ucxemus, yspexpgawa PIE » BbHWHaTa pe-
THa. KnuHWyHata KkapTwHa ce w3passBa C €AHOCTPaHHO
HaMmareHo 3peHne ¢ MeTamopdocnuM W LIEHTpareH CKOTOM.
OyHhockonusaTa paskpuea ABYCTPAHHO aCUMETPUYHO 3acsraHe
CbC CMBO-KbNTEHWNKABY CyOpETUHANHN MHAUITPATM B PA3NnyHK
CTaZyv Ha PasBUTME, KOUTO ,TBII3AT" LEHTPODEXHO OT Nanunarta
1 nokaseaT BofeLy, pb0, JOKaTo ca akTUBHM. 3a3gpaBsBar yupes
aTpodms Ha PIE v xopuokanunapuca, kato nocnegoBaTtenHuTe
peLMauBA MPUYMHABAT MO-HATaTblUHA aTpochusi, OCTaBSIKN
XWMO- ¥ XUNEepPUTMEHTUPaHM Ne3nn, KOUTO Ce Pa3npocTpaHsBaT
HEepaBHOMEPHO B 3afHaTa 4acT Ha dyHgyca. Peumansute
“MaT MPOMEHNMBM VWHTEPBanM, KOMTO Bapupat OT Meceup
[0 roguHn. Meton Ha OokasBaHe Ha cbeTosiHMETO € QAT ¢
KOWTO Ce MOEHTU(MLMPa XapakTEPHUS BMZ Ha XopuouaanHa
MCXEMMS C paHHa XMModyopecLeHLs ¢ nakonaeH brnokax Ha
nognexatyata (pnyopecLeHLms 1 KbCHa XunepgnyopecLieHLms
(leakage). OCT-A cbLio moxe aa 6bae nonesHa B KOHCTeNaumsTa
Ha MM[, DoKyMeHTUpaiku xopouaanHa UCXemmus 1 oTnensaHe
Ha HE B Makynata, xuneppednektuseH ONL, amspynums
Ha enuncouga W rpaHynaums Ha PIE. FAF crtaBa Bce no-
noneseH MMHUMANHO MHBa3MBEH METOZ 3a NMpOCneasBaHe Ha
nporpecusita Ha 3abonsBaHeTo. AKTUBHWTE Ne3uu nokassat
XvnepaBTOhITyOPECLIEHTEH OPEON OKOMO Kpauwarta Ha Xuno-
aBTOCIyOPECLEHTHA NIe3nsi, a TUXWUTE HEeaKTWBHW ne3nn ca
TbMHU 1 PaBHOMEPHO XxunoasTodrnyopecueHTHU. OCBEH TOBA,
BaXHa AMArHOCTMYHA CTOMHOCT MMa U (bakTa, Ye 3acerHatute
NaLuMeHTW nokassaT MOBMLLEHA YECTOTa Ha acouuauus Ha
cberosHneTo ¢ HLA-B7 u petuHaneH S-aHtureH. C orneq
CX0JHaTa KIMHUYHA KapTuHa € Heobxoaumo fa ce u3sbpLun [
¢ TbK-acoummnpaH SC 4pe3 nocoueHNTE AOCTBLMHU CEPONIOTUYHM
TecToBe. JIEYEHNETO Ha CEPNUMMHO3HUAT XOPUOUAWT e arpe-
CMBHO - C KOPTMKOCTEPOMAN M MIMYHOCYNpecopy. [ibnrocpoyHaTa
MpOrHO3a € NPeaM3BMKaTENCTBO Npu ToBa 3abonseaxe, 35% ot
cnyyaute passusat CNV, cbobLueHunTe pesyntati covar, ve 4o
25% ot ounTe umart kpaitHa sputenHa octpota nog 0.1 (Snellen)
[2, 5]

Birdshot
PeTuHoxopomponaTtvsta tun ATYM caumu® 3acara no-
4eCTO XEeHM, OTKOMKOTO MbXe, kaTo 3abonenute ca Ha Bb3-
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pact ot 30 go 70 r. W npn TasM HO30MOrMyHa eguHMLa ce
npegnornara aBTOMMyHHa TeHe3a, a KIWHWYHATa nposiBa €
BapuabunHa u TpyaHO npeackasyema. Mopdonorusta Ha
3abonsBaHeTo Ce pasBuBa kaTo Bb3MArNeHWe - XOPOUaNT C
nbpeUYEH edDeKT B xopuoganHata ctpoma. Cumntomute ce
NoO3MTUBMPAT eAHOCTPaHHO, HO € Bb3MOXHO M [BYCTPaHHO
ACUMETPUYHO 3acsraHe, NOHSKOra C peakLus B npeaHa kamepa
(Tyndall +/-). PaseuBa ce nporpecupaw, CME c Butput, a Ha
(PYHOYCKOMMS CE OTKPMBAT XKBbITEHWKABU NE3NN HA3amHo M
CbJOBW MaHLLOHW (BackynuT). [lnarHo3ata ce NOTBbpXaaBa C
OAT, Ha KosATO ce OTKpKBa 3abaBeHa peTUHamHa LMpKynaums,
CME, otok Ha [M3H, abHopMHa cbaoBa MPOHMLIAEMOCT U neT-
HUCTa xunepdnyopeclieHuus (staining). Ha ICG nesuute ca
xunoynanecueHTHU. OCT e ynobeH MeToA 3a naeHTUdMUmMpaHe
u npocnepsBaHe Ha CME. BaxHa pons B [1[] uma cepornoriyHTa
npoba 3a acoummpaHocTt ¢ HLA-A29, KoiTO e Mo3uTUBEH NpU
Tasn peTuHoxopougonatusi. JleyeHneTo e arpecuBHO - C Kop-
TUKOCTEPOMAN, UMYHOCYNpPEecopu, MHxmbuTopu Ha TNF [5, 9].

MFC/MCP

MynTuchoKanHUAT XOPOMAUT C MaHYBEWT 3acsra MHOro
Mo-4eCTO KEHW, OTKONMKOTO MbXe, kaTo 3abonenute ca B
pabotocnocobHaTta Bb3pact 20 - 60 r. Mopdonorusra Ha
U3MEHeHUsTa Bapupa croper akTWBHOCTTA Ha 3abonsBaHeTo,
KaTo TOBa CbLLO MMa NaTOTHOMOHWYEH XapakTep - Habnoaasar
Ce MbPBUYHI NE3NN € BUA HA aTUNKUYHK, ,NCEBAONONUMOPEHN"
HOZYNW, pacTawm oT xopuokanunapuca kbm ONL, a B no-
KbCHUTE (Da3n - 3aTUXBaWM C XOPUOPETUHANHa aTpodms,
npuaaealla ,nepcopupan” BuL Ha nesusTa. PassuBat ce
kaTo HeoBackynapusauus tvn Il (okyntHa CNV) n ce cuuTa,
4e Mo-ronemus pasmep Ha MbpBUYHATA Ne3ns € nokasateneH
3a no-eposATHa CNV. KnuHuyHata kapTuHa e Ha [BYCTpaHeH
Texbk BuTpuT ¢ CME. OCT e nogxogsl, MeToA 3a OueHKa
Ha aKTMBHOCTTA W CTagupaHe Ha HOofynuTe - aKTUBHWUTE ca
XuneppednekTUBHN W HagUrHaTh, @ HeaKTUBHUTE - Xunoped-
NEKTUBHW TMIIOCKM WM MUKPOEKCKaBMPaHH, ,nepdopupanm’,
OAl ocTaBa HeobOXOOWM OWarHOCTUYEH METOA, KaTo OTHOBO
Haxofkata nokasea MONMMOPGM3bM, CBBbP3aH C  aKTWB-
HOCTTa Ha NesuuTe - paHHa XunodyopecLeHUMs M KbCHa
xunepdnyopecueHums (leakage) npu aktueHuTe 1 staining Ha
HeakTuBHWUTE. HeoOxogumo e Aa ce M3nonsBaTt [OCTbMHUTE
nabopaTopHu MeTOAM 3a [LOMbIHUTENHO OudepeHunpaHe
Ha MFC ot TBK, capkougosa, ocTpa cuUnUTYHA BBHLLHA
petuHonatus [11]. MbnHaTa nabopaTopHa KOHCTenauust npu
mynTucokaneH xopougut Bkrtousa cbilo MKK ¢ AKK, ANA un
ANCA; ceponorus 3a Jlaimcka Gonect, nn3osuMm, Kapauo-
NMNUHOBK aHTUocdonunnaHm aHtutena IgG, IgM nivnm IgA,
C KOUTO Ce AudepeHLmMpaT aBTOMMYHHU 3abonssaHns. Jleve-
HWETO € C KOPTUKOCTEPOMAM W MMYyHOCynpecopy. MporHosata
€ 3a MPOrpecmBEH X0 C Henpeackasyemu peumuamem, kato 40%
oT cnyyaunTe passusaT CNV [5, 6].

PIC

ToukoBMAEH BBTPELLEH XOPOUANT CbLLO Ce Habntoaasa no-
4ecTO MNpU XXEHW, OTKOMKOTO MpU MbXe, KaTo Mo-CrneLnduyHo
3a ToBa 3abonsiBaHe e no-mnagaTa BvapacT o1 20 - 40 1. u
cbrbTcBawlaTta ro muonus. CbBpeMeHHaTa KOHLEMUMS Bb3-
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npuema MFC u PIC kato ,m30copMK* - BBNPEKU ACHUTE
PasnukK B KNWUHUYHOTO MPOTUYAHE W U3XOLa, BEPOSITHO € Te
Aa npeacTaBnsBaT ABe NposiBU Ha eHO U Cblyo 3abonsBaHe
[5]. 3a ToBa Ce Cbau NO CXOAHUTE XanmoTUMHU acoumaLm Ha
uutokuHute IL-10 n TNF-a.

Mopdhonorusita Ha yBpeaata npu PIC Hanogobsisa Tasw
npu MFC - 3aBWCK OT aKTMBHOCTTa Ha HOAYNWUTE OT XOpUO-
kanunapuca (®ur. 1 n our. 2). KnuHukata e Ha ABYCTpaHHO

ne3unTe OT NepunanunepHo KbM nepudepHa petuHa. Metogm
kato KAl u ERG obektuBusmnpar ¢yHKLMOHanHaTa yBpeaa, Ho
NaToOrHOMOHMYEH BUA HW faea FAF - Tpu3oHanHoCT Ha nesusTa
C [AeMapKaLMOHHa NWHWS - HOpMarHa aBTo(yopecLieHUmMs B
30HaTa U3BbH HeAA(30Ha 1), NETHUCTa XMnepaBToITyopeCLEHL s
B 30Ha 2 M xunoasTodryopecLeHuns npu atpous Ha PIIE
u xopougesTa (3oHa 3). TpusoHaneH Bua MOXe Aa ce BUan U
Ha OCT - HopmareH curHan u3BbH AeMapkaluoHHaTa NMHUS

Our. 1. Cnyyait Ha PIC - egHocTpaHHo 3acsrane; FAF - atpodms Ha RPE; QAT - leakage” npu CNV; OCT-A - nporpecupatya CNV.

BHE3anHO HamarneHue Ha 3pEHWETO, CbYeTaHo C (hoTonCUM.
ObpasHaTa AuarHocTka AaBa kapTuHa, nogobHa Ha onuca-
HaTa - aKTMBHW XUneppednekTUBHA HaaUrHaTh U HeaKTUBHU
XunopedrekTUBHU NOCKM MMM MUKPOEKCKaBMpaHu ,nepdo-
puvpaHu® nesuu, KaTo MbpBUTE Ce MPeAcTaBsT C leakage, a
BTOPUTE CbC staining.

OcseH nocoueHnte npu MFC TecToBe, 3a NOTBLPXAABAHE
Ha KnWHWYHaTa kapTuHa Ha PIC ce npenopbyBa fga ce us-
cnefBa koarynawuoHeH cTatyc, ceponorus 3a HSV/HZV, EBV
u CMV; HIV; Tokconnasmosa. lpu OTKnoHeHus B u3cned-
BaHWSITa € HeobXoauMm WHTEPAMCLMNIMHAPEH NOAXoh C no-
MOLLTa Ha XemaTonor Unu WHQEKLUMoHUCT. Mpu oTXBbpRsHE
Ha [pyra eTuonorus, neyeHueTo Ha PIC e HecneundmyHo - ¢
KOPTMKOCTEPOMAN U UMYHOCYNPEecopu, KaTo peuugusute ca
Henpeackadyemu, Ho CNV ce pa3suBa no-psako [6].

AZOOR

3abonsiBaHETO 3acsira EeHW Mo-4eCTO OT MBXE B CbOTHO-
LweHue 3:1, KaTo Ce OTKPUBA B NOYTM BCUYKM B3PACTOBY rpynu
- o1 15 10 60 r. NoBeyeTo 3acerHaTv ca MMOMM.

Mopdponorusita Ha mbpBuYHaTa Ne3us ce passuBa C paH-
HW OWUCKPETHU MPOMEHW B Komnnekca cotopelentopu-PriE,
Cned KOETO KIMHWYHATa Nposiea Bapupa, HO eBomoupa [0
KbCHA MWIMEHTHU MMrpaumMum W CbOOBW MaHLIOHW. Cybek-
TUBHUTE MPOSIBU Ca Ha [BYCTPAHHU CKOTOMM, MPUOPYKEHM
oT choToncun, a 0DEKTUBHO CE OMWCBA Pa3npPOCTpPaHEHWe Ha
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Our. 2. OCT npu cblyms naumneHT. EBontoums Ha
XvuneppednekT1BeH Hogyn 3a nepuog oT 13 meceua.
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(3oHa 1); mynTucokaneH matepuan B CybpeTUHaNHOTO Mpoc-
TpaHCTBO (30Ha 2); atpocms Ha potopeuentopute, PIIE
n xopougesta (3oHa 3). lNporHosata 3a 3abonsBaHeTo e C
XPOHUYHO peLMamBpupaLL Xof, AedeKTuTe B 3pUTENHOTO none
00uKHOBEHO ca HeobpaTtumu. JleueHneTo e HeedmkacHo, 6e3
ICEH KOHCeHcyc. HabntogaBaHa e v cnoHTaHHa pemucns [5).
3abonsaBaHusTa 0T Knacudeckus cnektsp Ha WDS Tpsbea
Aa Obgat pasnuuaBanm (Tabn. 1). Kakto Te, Taka u TexHuTe
atunnynmu opmm Tpsibea Aa Gbaat audepeHumpanm ¢ apyru
CX0AHM xopuopeTuHonaTn. Taka Hanpumep Vogt-Koyanagi-

XopowuaarHaTta cTpoMa; 04HOTO 3acsiraHe NPy capkouao3a Moxe
Aa 6be pa3no3HaTo B KOHTEKCTA Ha HEMHATa MyNTTUCUCTEMHOCT
M upe3 wu3cnedBaHe Ha cepymHute HuBa Ha ACE;
MeaMLMHCKaTa MCTOpUS 3a onepauus WiaW criyyaiiHa TpaBma
Ha eJHOTO OKO MMa CbLUECTBEHO 3HAYEHME 3a W3KIoYBaHe
Ha ophthalmia sympatica; cuHOpOMBT Ha npepnonaraemarta
O4Ha xuctonnasmo3a (POHS) uma xapakTepHa aHruorpadcka
kapTuHa ¢ u3TyaHe Ha dnyopecuienH npu CNV [4, 10].
KnacudmkaumsTa Ha 3abonsiBaHusTa B yBeuTHaTa pamka
€ HenocpeacTBeHa HeobXoAMMOCT B YCMOBMSATA Ha NPOTOKOMNM
3a peumbypcuBHa TEpanust M HABMM3AHETO Ha W3KYCTBEHWS

Harada uma xapaktepHa Mopdornorusi Ha rpaHynomMu B MHTENeEKT B 3apaBeona3BaHeTo (ur. 3).
Tabn. 1. Kputepum 3a gucbeperumamus Ha WDS.
MbpeuyeH edekt MKB TEIELTE S 5 CNV | iBycTpaHHOCT LR Mportosa MM DD FAG Jleyenne
norus CUMNTOMM
MEWDS ®otopeLientopu EpHoctpaHHo, | ®otoncuu, epi-MEWDS | OCT/-/ Hypoflu camoorpa-
psiako Tyndall +/- HM4aBa ce
BYCTPaHHO ’ o
L ButpuT, cbaosu Mpu ICa! Al
YENTIEDT aHrMonaHm nepuco-
CTpUM 1 BEONapHo
Ortok Ha M3H CNV
I'paHynapeH BuA Ha
HuBo PIE
Birdshot | xopvopjanHa xoponant EnutenongHn EpHoctpanHo | CME, BuTpuT, ICG TBK 3abaseHa | KC,1C,
cTpoma KNeTKi OKoro unu HasanHo nesuu hypocy- petuHanHa | TNFi
HLA-A29 + CTPOManHu ABYCTPaHHO C/I0BM MaHLLIOHH anescent Lpkyna-
MenaHouuT! acvMeTpu4HoO ums
MFC/ Hoaynm ot ,V130-chopmu”, 40% | ABycTpaHHO Butput, CME Henpega- ocT Sarcoi- | akTUBHM: KC
Xopuokanunapuc AKTVBHY XTEp- cKasyemn 3aaktue- | 90Sis, PaHHu
MCP HanowmKs okynTHa | Crexrpp Ha pedhneKTVBHI PELMANB, | yoct n nyec | hypofiu, nc
CNV KNUHUYHE HaJurHaTh vs. CNV cTaanpaHe e
Mo-ronsm oGem Ha | nposisa HeaKkTBHM Xuno- Ha Hoply- leakage
MbpBUYHATa Neauns pecriekTUBHY nuTe HeakTueHU:
=> 110-BEPOSTHO NMOCKM UMK MUKPO- staining
CNV €eKcKaBuMpaHm
PIC 30% chotoncum TBK
AKTUBHM Xvnep-
pecnexkTUBHI
HagurHaTy vs.
HeakTusHu xuno-
penexkTMBHI
NAOCKM UMK MUKPO-
eKckaBypaHi
APMPPE | Mnakoun B CnekTbp Ha | XopuonaHa He [lBycTpaHHo, OrnensaHe Ha Mo-yecto OCT ®Al | Backy- | xunodcpnyo-
Xopuokanunapuc/ | KHUYHa nexemus, psako HE B makynata, ce camo- ICG T B PECLIHTHM
PIME npeau3euksa | nposiea - yBpexaaLya €[HOCTPaHHO xuneppednekT1eeH | orpaHuyaBsa LIHC nesum B
npexoaHa oknyaus | BepostHo ¢ | PIIE 1 BbHWHA ONL, anspynuus Ha paHHa
relentlessu | petuHa enuncouaa, rpaHy- (asa
serpiginous nauws Ha PTE
SC nnakous B [lBycTpaHHo Men3awa XpoHuuHo | FAF TBK PaHHo ArpecuBHo
Xopuokanunapuc/ nepunanunepta MA | peuu- 6nokupane, | KC, UC
PMNE [AvBpUpaLL KbCHa
X0 xunediryo-
pecLieHLms
(staining)
AZOOR KomnnexkcHa ABYCTPaHHO cotoncuu XpoHuyHo | FAF KC
3acara nepuM3H u | PEUMAVBI-
nepucepHo I
[lemapkauuoHHa
TMHNS
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Knacuyecku heHoTMN
(MEWDS, APMPPE)

bes nab.mnscn.

EctecTBeH xoqHa
3abonABaHeTo

-/

‘ MpoBepkasa CNV

HecneuuncpuyeH
theHoTMN

EnngemuonornyHa
ELEL R

Mopobpenue (Bnolwasaxe)
peunaue

EtvonorunyHo
nevyeHue

Our. 3. briok-cxema Ha TepaneBTuyeH noaxog npw npeanonaraem WDS.

3aKnoyeHune
WDS octaBat AuarHo3u Ha U3Kni4BaHeTo, HO O4EBMAHO e

nory4aBaT BCE MOBeYe KNMMHMYHO BHUMaHWe C NoAobpsiBaHETO
Ha [OMArHOCTUYHUTE HW BbH3MOXHOCTW. Hamuumeto Ha Genu
neTHa B peTMHaTa Beye He e J0CTaTbyHa Haxogka, 3a fa nocTa-
BWM KomnnekcHaTa guardosa WDS. [la ce Tbpcy acouumpaHa
cuMNTOMaTVKa CTaBa HeobxoaumocT Ha [JobpaTta KnuHUYHA
npaKTuKa.

I'IpM AnarHoctmumpaHe Ha HOBOBb3HWKHANo 3abonsBaHe ot

cnektbpa Ha WDS e Heo6x0aumo Aa ce U3BbpLLAT U3cneaBaHus
3a MH(heKLMOo3Ha ETUONOrMSI, 0COOEHO NPU aTUMMYHK CryYau.
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