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OYHA ITOBBbPXHOCT/ OCULAR SURFACE

Role of hyperosmolarity in the pathogenesis
of dry eye disease
'Sh. Halil, 2B. Anguelov

'Medical Faculty, Medical University, Sofia, Bulgaria
2Medical Institute, Ministry of Interior, Eye Clinic, Sofia, Bulgaria

Abstract

Hyperosmolarity of the tear film is at the heart of the problem in dry eye disease. Proper osmolarity of the tear film is
valuable for the ocular surface. If changed, it could haves tremendous negative implications, and is common across
all the different forms of dry eye disease syndrome (DES). Tear osmolarity is well-correlated to visual function, and
may also be a key marker of dry eye disease. Hyperosmolarity causes corneal epithelial cell death, inflammation, and
up-regulation of known inflammatory markers, including the pro-inflammatory cytokines and HLA-DR. It also reduces
the ability of mucins to lubricate the ocular surface. This causes friction, which leads to wear, whichsresults in a rough
ocular surface, which causes shortened tear break-up time, and keeps the cycle of inflammation going. Dry eye has
gained recognition as a public health problem given its prevalence, morbidity, and cost implications. Dry eye can have
a variety of symptoms including blurred vision, irritation, and ocular pain. Within dry eye-associated ocular pain, some
patients report transient pain, whereas others complain of chronic pain. In this review, we summarize the evidence that
chronicity is more likely to occur in patients with dysfunction in their ocular sensory apparatus (i.e. neuropathic ocular
pain). Clinical evidence of dysfunction includes the presence of spontaneous dysesthesias, allodynia, hyperalgesia, and
corneal nerve morphologic and functional abnormalities. Both peripheral and central sensitizations likely play a role in
generating the noted clinical characteristics.

Key words: osmolarity of tear film, dry eye, tear break-up time, ocular surface.

Introduction

Osmolarity is a measure of the osmotic pressure exerted by
a solution across a semi-permeable membrane e.g. in cellular
walls of the corneal epithelium defined as the concentration of
solutes (Osml/l). The osmolarity of normal human tear film is
about 300 mOsm/I (isoosmolarity), but it can rise to around 340
mOsm/| (hyperosmolarity) in patients with dry eye disease. The
main cause of tear film hyperosmolarity is an imbalance due to
a reduced tear production and/or increased tear evaporation.
As a consequence, the concentration of solutes increases
leading to hyperosmolarity of the tear film. Recently, tear film
hyperosmolarity has been regarded as the central mechanism

Lacrimal Gland

causing ocular surface inflammation, damage, and symptoms,
triggering the initiation of compensatory events in dry eye
disease [7, 9].

Dry eye is a multifactorial disease of the tears and
ocular surface that results in symptoms of discomfort, visual
disturbance, and tears film instability with potential damage to
the ocular surface. It is accompanied by increased osmolarity of
the tear film and inflammation of the ocular surface [3, 19, 41].

The ocular surface is highly exposed, and efficient tear pro-
duction and turnover is essential for its continued health. The
tear film, lacrimal glands, meibomian glands, gobbled cells,
and all ocular surface corneal, and conjunctival epithelia work

Fig. 1. Normal structure of tear film.
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together as a lacrimal functional unit to maintain the tear film
and protect the cornea and the integrity of ocular surface. Tear
film has complicate structure it is shown below:

Hyperosmolarity of the tear film is recognized as an important
pathogenetic factor in dry eye syndrome. Hyperosmolarity
testing has been hampered in the past by difficulties in tear
collection and analytic procedures that required laboratory
facilities. The Tearlab™ Osmolarity System is a new user-
friendly tool that only needs tiny volumes for analysis and
determines hyperosmolarity semi-automatically [5, 16, 19].
sAuthors measured tear film osmolarity with the Tearlab in 200
healthy individuals and patients with DES. Dry eye diagnosis
was established when = 3 of the following criteria were fulfilled:

= QOcular Surface Disease Index > 15;

= Staining of the cornea in the typical interpalpebral area;

= Staining of the conjunctiva in the typical interpalpebral
area;

= Tear film break-up time < 7's;

= Schirmer test < 7 mm in 5 min;

= The presence of blepharitis or meibomitis. Tear film osmo-
larity, as measured by Tearlab, did not show any correlation with
the 6 clinical signs of dry eye.

Moreover, tearfilm osmolarity testing could not discriminate
between patients with DES (308.9 + 14.0 mosm/l) and the
control group (307.1 £ 11.3 mosml/l). Tear film osmolarity did
not correlate to artificial tear use. Technical problems with the
Tearlab, reflex tearing, or the difficulty in establishing a dry
eye diagnosis with the recommended tests may account for
these results. Further investigations are necessary before
recommending this tool for daily clinical practice [1, 39, 40]. The

NORMAL TEAR

[2,7, 18, 41]. Osmotic pressure is a measure of the tendency of
water to move from one solution into another by osmosis. The
higher the osmotic pressure of a solution, the more water tends
to move into it. Pressure must be exerted on the hypertonic side
of a selectively permeable membrane to prevent diffusion of
water by osmosis from the side containing pure water.
Homeostasis refers to the relatively stable state inside the
body of an animal or a human being. Animal organs and organ
systems constantly adjust to internal and external changes in
order to maintain this steady-state status. Examples of internal
conditions maintained homeostatically are the level of blood
glucose, body temperature, blood calcium level [37]. These
conditions remain stable because of physiologic processes that
result in negative feedback relationships. If the blood glucose
or calcium rises, this sends a signal to organs responsible for
lowering blood glucose or calcium. The signals that restore
the normal levels are examples of negative feedback. When
homeostatic mechanisms fail, the results can be unfavorable
for the animal. Homeostatic mechanisms keep the body in
dynamic equilibrium by constantly adjusting to the changes
that the body’s systems encounter. Even an animal that is
apparently inactive is maintaining this homeostatic equilibrium.
Two examples of factors that are regulated homeostatically are
temperature and water content. The processes that maintain
homeostasis of these two factors are called thermoregulation
and osmoregulation [6]. Hyperosmolarity leads to reduced cell
volume and increased concentration of solutes. This in turn
causes oxidative stress and disruption of DNA repair systems
and thereby causes DNA damage and cell cycle arrest. If the cell
is unable to protect itself, pro-apoptotic signalling is upregulated

HYPEROSMOLARITY TEAR

\ Tears in dry eye with

Healthy tears, elevated concentration
with normal (hyperosmolarity and
concentration

decreased volume)

Fig. 2. Healthy and tear with hyperosmolarity.

Following scheme shows how the healty tears look,d what is t
normal concetration of the tear film and how it is changed in dry
eye disease:

Osmoregulation as a physiological system

Osmoregulation means the physiological processes that
an organism uses to maintain body fluid balance; that is, to
compensate for water loss, avoid excess water gain, and
maintain the proper osmotic concentration (osmolarity) of the
body fluids. Most human bodies contain about 55 to 60 percent
water by weight (45 percent in elderly and obese people and
up to 75 percent in newborn infants). Osmoregulation is
the active regulation of the osmotic pressure of
an organism's body fluids to maintain the homeostasis of
the organism’'s water content; that is, it maintains the fluid
balance and the concentration of electrolytes (salts in solution)
to keep the fluids from becoming too diluted or too concentrated

2017, Vol. 7, Issue 2

and the cell exhibits classical features of apoptosis, including
DNA condensation and mitochondrial dysfunction. Cell volume
decrease is a characteristic early event in apoptosis, evenin cells
not subject to hyperosmotic stress [27, 38]. Cellular processes,
such as metabolism, protein folding, and intracellular transport,
require the cell to maintain a relatively stable osmotic pressure.
This stability may be challenged by the cell's environment:
indeed, life can be seen as “a thing of macromolecular cohesion
in salty water”. This “salty water” may be the ocean (for marine
invertebrates), a salt lake (for the brine shrimp), the extracellular
fluid (for cells of the kidney medulla or brain) or the tears (for
ocular epithelial cells). In many cases, the cell can protect itself
through homeostatic mechanisms [36].

Hyperosmolarity in dry eye disease
Hyperosmolarity is recognized to be animportant mechanism
within the spectrum of dry eye disease; however, its relationship

41



to the spectrum of signs and symptoms characteristic of dry eye
disease remains to be fully elucidated. It has been reported,
however, as potentially the key mechanism for induction of the
entire spectrum of ocular surface pathology produced within dry
eye syndrome, principally through inducing inflammation, cell
death, and destabilizing the tear film. Much debate continues
regarding whether hyperosmolarity is a consequence or cause
of the overt clinical signs and symptoms of dry eye [4].

Tear hyperosmolarity arises as a result of water evaporation
from the exposed ocular surface in situations of low aqueous
tear flow, excessive evaporation, or a combination of these
events. Tear osmolarity is believed to be higher in the tear film
itself than in neighboring menisci, perhaps because the ratio
of area to volume is higher in the tear film than the menisci.
Low lacrimal flow can cause tear hyperosmolarity, which
indirectly through activation of inflammatory pathways may
affect the density of filled (periodic acid, alcian blue/Schiff's
reagent, PAS+) goblet cells and/ or goblet cell secretion.
Changes in goblet cell secretion may in turn contribute to tear
film instability and directly alter tear osmolarity [10, 17, 34, 36,
37]. Inflammation, however, can also be present on the ocular
surface due to causes other than dry eye. This potentially can
further contribute to deleteriously affect the functioning goblet
cell, resulting in eventual tear film destabilization [20, 24, 29].
Within this study subjects were characterized using evidence
of increasing levels of clinical inflammation based on an initial
tear osmolarity reading of >308 mOsmol/L along with clinical slit
lamp patterns of composite inflammation and other significant
ocular surface pathology.

Tear hyperosmolarity results from reduced aqueous tear
flow (aqueous-deficient dry eye) and/or increased evaporation
of the aqueous tear phase from the exposed ocular surface
(evaporative dry eye) [35]. Evaporative dry eye predominates
and most cases are a mix of aqueous-deficient and evaporative
dry eye (caused by lipid deficiency or compromised lipid quality).
Patients with DED, with or without tear volume reduction, have
higher evaporation rates than controls, and this results in tear
hypertonicity. In the healthy state, the osmolarity of blood is
285 - 295 mOsmiL, and the osmolarity of the tear film is in
homeostasis with this, with recorded measurements being
296 - 302 mOsm/L. In patients with DED, however, this value
is generally 316 - 360 mOsm/L. Spikes in tear film osmolarity of
800 - 900 mOsm/L are thought to occur over the central cornea,
but not in the meniscus, where samples are collected in clinical
practice. An analysis of data from 16 studies published 1978
- 2004 found substantial overlap between osmolarity values in
,normal” eyes and those of patients with DED (Fig. 3). The utility
of osmolarity in diagnosis is discussed below.

Tear hyperosmolarity, defined by a referent value of 316
mOsmol/L, was superior in overall accuracy to any other single
test for dry eye diagnosis (Lactoplate, Schirmer test, and Rose
Bengal staining), even when the other test measures were
applied to a diagnosis within the sample groups from which
they were derived. For overall accuracy in the diagnosis of
dry eye, the osmolarity test was found to be comparable with
the results of combined (in parallel or series) tests [8, 11].
Hyperosmolarity is recognized to be an important mechanism
within the spectrum of dry eye disease; however, its relationship
to the spectrum of signs and symptoms characteristic of dry eye
disease remains to be fully elucidated. It has been reported,
however, as potentially the key mechanism for induction of the
entire spectrum of ocular surface pathology produced within dry
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Osmolarity
Al Studies 1978-2008

Hormal eyes
Mean = 302.2
S0=9.7

Probability

260 280 a0 320 340 360 280 400
Osmolarity (mDsml)

Fig. 3. Normal distribution of tear osmolarity in normal eyes
and in those from patients with DED. A cutoff value for DED
obtained from the intercept of the curves was defined as 315.6
mOsmol/L. (SD = standard deviation).

eye syndrome, principally through inducing inflammation, cell
death, and destabilizing the tear film. Much debate continues
regarding whether hyperosmolarity is a consequence or cause
of the overt clinical signs and symptoms of dry eye. Tear
hyperosmolarity arises as a result of water evaporation from the
exposed ocular surface in situations of low aqueous tear flow,
excessive evaporation, or a combination of these events. Tear
osmolarity is believed to be higher in the tear film itself than
in neighboring menisci, perhaps because the ratio of area to
volume is higher in the tear film than the menisci. Low lacrimal
flow can cause tear hyperosmolarity, which indirectly through
activation of inflammatory pathways may affect the density of
filled (periodic acid, alcian blue/Schiff's reagent, PAS+) goblet
cells and/ or goblet cell secretion [33]. Changes in goblet cell
secretion may in turn contribute to tear film instability and
directly alter tear osmolarity. Inflammation, however, can also
be present on the ocular surface due to causes other than
dry eye. This potentially can further contribute to deleteriously
affect the functioning goblet cell, resulting in eventual tear film
destabilization. Within this study subjects were characterized
using evidence of increasing levels of clinical inflammation
based on an initial tear osmolarity reading of >308 mOsmol/L
along with clinical slit lamp patterns of composite inflammation
and other significant ocular surface pathology [12].

Tear hyperosmolarity is a principal step in the vicious circle
of DED pathology. In a recent study of patients with a relapsing
type of infectious keratitis, onset of DED was characterized
by hyperosmolarity before changes were evident in clinical
measures such as tear film breakup time [TFBUT] - Tear breakup
time (TBUT) is a clinical test used to assess for evaporative
dry eye disease. To measure TBUT, fluorescein is instilled into
the patient's tear film and the patient is asked not to blink while
the tear film is observed under a broad beam of cobalt blue
illumination. The TBUT is recorded as the number of seconds
that elapse between the last blink and the appearance of the
first dry spot in the tear film, as seen in this progression of these
slit lamps photos over time [31]. A TBUT under 10 seconds
is considered abnormal. These patients also have typically
punctate epithelial erosions (PEE) that stain positively with
fluorescein, another sign of ocular surface dryness, Schirmer
test results, and corneal sensitivity. Tear hyperosmolarity leads
to morphological changes such as apoptosis of cells in both
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conjunctiva and cornea. It is also associated with inflammatory
events, which lead to further cell death and loss of mucin-
secreting goblet cells. Hyperosmolarity will ultimately result
in breakdown of the corneal epithelial barrier function, which
corresponds to fluorescein permeation on examination [15].

To evaluate the use of tear osmolarity in the diagnosis of dry
eye disease, authors examined 314 subjects. Of the 6 tests, tear
osmolarity was found to have superior diagnostic performance.
The most sensitive threshold between normal subjects and
patients with mild or moderate symptoms was found to be
308 mOsms/L, whereas the most specific was found at 315
mOsms/L. At a cutoff of 312 mOsms/L, tear hyperosmolarity
exhibited 73% sensitivity and 92% specificity. By contrast, the
other common tests exhibited either poor sensitivity (corneal
staining, 54%; conjunctival staining, 60%; meibomian gland
grading, 61%) or poor specificity (tear film break-up time, 45%;
Schirmer test, 51%). Tear osmolarity also had the highest area
under the receiver operating characteristic curve (0.89). Thus,
tear osmolarity appears to be the best single metric both to
diagnose and classify dry eye disease. Intereye variability in
tear film osmolarity is a characteristic of dry eye not seen in
normal subjects [34, 37].

The ocular surface requires a complete tear film to maintain
its health and function; adequate production, retention, and
balanced elimination of tears is necessary for this process.
Any imbalance of these components can lead to the condition
of dry eye. A single biophysical measurement that captures the
balance of inputs and outputs from the tear film dynamics is tear
osmolarity. Osmolarity is the end product of variations in tear
dynamics. Normal homeostasis requires regulated tear flow, the
primary driver of which is osmolarity [30].

Utility of osmolarity in dry eye disease

Tear film hyperosmolarity is recognized as an important
pathogenetic factor in dry eye syndrome, but difficulties in
its measurement have limited its utility in the recent past.
Evaluating the diagnostic ability of tear osmolarity requires
specifying a value that discriminates a healthy eye from an
eye with DED; this value is known as the threshold value. In
the literature, tear osmolarity threshold values have varied
from 305 mOsm/L8 to 316 mOsm/L. One reported reason
for variability in tear osmolarity threshold values is tear fim
instability, a hallmark characteristic of the disease. Normal, mild/
moderate, and severe dry eyes had average tear osmolarity
values of approximately 302+/-8 mOsmi/L, 315+/-10 mOsm/L
and 336+/022 mOsm/L, respectively. Another study had lower
reported mean values, but the study noted that they included
more patients with mild and moderate DED than severe DED.
It can be seen that the distribution of DED severity in different
populations may explain some of the variability in threshold
values. Studies have demonstrated that tear osmolarity is
most influenced by, and correlated with, disease severity [28].
One study found that using a tear osmolarity threshold of 305
mOsm/L gave a 98.4% positive predictive value.8 Using a tear
osmolarity threshold of 316 mOsm/L to 317 mOsmiL, sensitivity
varied from 59% to 81%, specificity varied from 78% to 94%,
with a positive predictive value of 85%, a negative predictive
value of 74%, and an overall predictive accuracy of 89%. A
meta-analysis that used a 316 mOsm/L threshold noted that tear
osmolarity may be more accurate than lactoplate, Schirmer’s
test, and Rose Bengal testing. Currently, the 316 mOsmi/L

2017, Vol. 7, Issue 2

threshold is believed to better discriminate between mild and
moderate/severe dry eye, while 308 mOsm/L is now considered
to be a widely-accepted threshold. A tear osmolarity threshold
of 308 mOsm/L correctly diagnosed severe dry eye and normal
patients 90.7% and 81.3% of the time, respectively; this value
appeared to be the most sensitive for discriminating between
normal eyes and those presenting with early stages of DED.
Variability in tear osmolarity can also be a diagnostic indicator;
in one study, variability between the two eyes in normal, mild,
or moderate dry eye patients and severe dry eye patients was
6.9£5.9 mOsm/L, 11.7£10.9 mOsm/L, and 26.5£22.7 mOsmlL,
respectively [27]. Variability in inter-eye measurements and
repeat measurements in the same eye appears to increase
with the severity of dry eye. Mild DED may also manifest as
variability with repeat measurement of the same eye or between
the two eyes. Measured osmolarity is low and stable in those
without DED. Tear osmolarity has been shown to have good
repeatability in normal subjects, with no significant difference
in osmolarity values when using up to four readings taken 1
to15 minutes apart. A concern with using osmolarity as a diag-
nostic test is the observed overlap in measured values between
normal and dry eyes; this has been documented as especially
high in two studies. However, in one of these studies, dry
eye patients were being treated with eye drops or systemic
medications, which would be expected to lower osmolarity.
The second study may have suffered from a “selection bias”,
where other diagnostic tests, but not tear osmolarity, were
used to categorize patients into a dry eye and a control group.
This categorization may have skewed the results in favour of
the tests used in the categorization process. Different studies
have suggested that tear osmolarity does not provide a sharp
diagnostic cut-off, but rather can serve as a guide to indicate
disease severity or progression. While tear osmolarity testing is
beneficial at providing a numerical value to the current state of
dry eyes, other complementary diagnostic tests are valuable in
discriminating the ethiology of the disease [13, 23, 31, 40].

Osmolarity Diagnostic Test for Dry Eye

Osmolarity instruments are used to test all kinds of solutions
- blood, serum, plasma, urine, bilirubin, milk, cell culture media,
and many others. In the world of research, tears are almost
among the least of these. Still, three different diagnostic techno-
logies have been used for tear film osmolarity testing [26, 32].

= Freezing point depression. The freezing point depression
method of osmometry (i.e., measuring osmolarity) has been
around for half a century. There are two main advantages of
this method: It requires only a 0.2 pL sample of tears (about
1/250" of a raindrop) and it's highly accurate. The freezing
point depression method gets its name because the sample
is supercooled to its freezing point. Water freezes at 0°C, but
solutions (water + solutes) freeze at lower temperatures. (The
freezing point of the solution is “depressed”). So, the lower a
solution’s freezing point, the higher its osmolarity. To calculate
the osmolarity, the sample’s freezing point measurement is
matched to known standards. The problem with this method, at
least for the average optometrist who wants to test dry eye, is
that it's expensive, technically challenging, and the equipment
is typically used only by research labs. However, because of
its accuracy, freezing point depression is the industry standard
among the different methods of osmolarity testing.

= Vapor pressure. Compared to freezing point depression,

43



vapor pressure osmometry is a relatively simple alternative
method to measure tear osmolarity. This is the method I've been
using for several years now. It operates on the principle that the
vapor pressure of a solution is lower than the vapor pressure
of the pure solvent (i.e., water) at the same temperature and
pressure. In other words, the more particles that are present
in the solution, the longer it takes to evaporate. Measuring
this difference reveals the solution’s osmolarity level. For this
method, a sample is inserted into the instrument, where it is
diffused onto a paper disk inside a small, enclosed chamber. As
the sample evaporates, a sensor (a thermocouple hygrometer)
measures the dew point temperature within the chamber [23].
The difference between the dew point temperature and the
baseline temperature is the dew point temperature depression.
Calculating this difference provides the vapor pressure of the
solution that is, its osmolarity. Although this method is quick
(about 75 seconds) and reliable, it does have a big downside
for measuring the tear film it requires a relatively large sample
(5 L) of tears. That's a lot of tears when one considers that
a normal person has about 7 UL to 10 L of tear volume per
eye, while a dry eye patient most certainly has less than that.
Also, it requires skill to collect the sample without provoking
the tear reflex, which will invalidate an accurate reading. Only
a few research studies have used this method of measuring
osmolarity in dry eye disease. Accordingly, the National Eye
Institute workshop on dry eye suggested that vapor pressure
osmometry should be considered as a secondary dry eye
diagnostic test [25, 29, 31].

= Electricalimpedance. This method takes advantage of the
electrical conductivity of fluids to measure tear film osmolarity.
This is the method employed by the new TearLab osmometer
(TearLab Corporation). Instead of a testing chamber, the
TearLab osmometer uses a so-called “lab on a chip” at the
tip of a handheld sampler. The “lab on a chip” is a single-use
microchip embedded with gold electrodes that measure the
electrical impedance of the tear fluid sample in a tiny channel
in the chip. Electrical impedance osmometer is shown below
in Fig. 4.

Fig. 4. The electrical impedance osmometer takes an
almost microscopic sample, just 50 nanoliters. Courtesy:
TearLab Corp.

To perform the test, the clinician uses the handheld sampler
to collect a very small sample of tear fluid - just 50 nL, an amount
that’s “smaller than the period at the end of this sentence,” as
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the manufacturer describes it. The operator places the tip of the
handheld device adjacent to the inferior lateral meniscus of the
tear film, and then the correct amount of fluid is absorbed onto
the microchip by passive capillary action [14]. The handheld
sampler is then docked into the stationary reader. Inside the
handheld device, the gold-plated microchip measures the
electrical impedance, and then the reader calculates and
displays the osmolarity measurement in just a few seconds.
A recent paper compared the TearLab osmometer against the
freezing point depression method (the industry gold standard)
and determined that the TearLab method correlated well with the
freezing point method [21, 38]. The investigators also described
TearLab to be “effective as a single test for the discrimination of
those with dry eye from those without the condition”. In addition,
they concluded: “The patients with ‘dry eye’ in the present study
were generally in the mild to moderate region of the diagnostic
spectrum. This method has a number of other advantages for
the clinician in everyday practice” [23].

Each of the above methods provides a numeric osmolarity
measurement. The higher the measurement, the “drier” the
eye is. It's measured in milliosmoles per liter (mOsmoliL),
classification of tear film according to the osmolarity is shown
below:

Tabl. 1. Classification of tear film according to osmolarity.

Osmolarity of tear film

mOsmol/L Characteristic of the tear film

> 316 mOsmol/L Hyperosmolarity

Between 290 mOsmol/L
to 316 mOsmol/L

<290 mOsmol/L
and below

Borderline or intermittent dry eye

Healthy and normal

With these numbers as a guide, one of the possibilities in
dry eye treatment could be a repeat osmolarity testing in order
to track improvement in osmolarity scores over time. Although
osmolarity testing is diagnostic for dry eye, the only thing it
reveals is that the patient has dry eye (with an indication to its
severity). It cannot establish the reason why the patient has
dry eye it can't differentiate between aqueous deficient dry eye
or evaporative dry eye. Additional clinical tests and subjective
patient questionnaires are still necessary to enable the clinician
to treat the patient’s condition. Therefore, despite the objectivity
of osmolarity testing, clinical judgment will remain an essential
element in the assessment and treatment of dry eye.

Conclusion

In conclusion, tear osmolarity plays central role in
pathogenesis of dry eye disease. Osmolarity of the tear film is
valuable for the ocular surface. There are several of methods
to measure the osmolarity in tear film. The majority of the
studies reviewed here, and, more specifically, those rated as of
moderate or high quality, support the use of tear osmolarity as a
tool to diagnose, grade severity, and track therapeutic response
in DED. Hyperosmolarity is recognized to be an important
mechanism within the spectrum of dry eye disease; It seems
that is potentially a key mechanism for induction of the entire
spectrum of ocular surface pathology produced within dry eye
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syndrome, principally through inducing inflammation, cell death,
and destabilizing the tear film. Much debate continues regarding
whether hyperosmolarity is a consequence or cause of the overt
clinical signs and symptoms of dry eye.
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Pesrome

AHanorn NpoCTarIaHAWHOB M TPOCTaMUABI SIBISIOTCS IIperaparaMH II€PBOTO BbIOOpa B JIEUEHHM IIE€PBUYHON
OTKpbITOyTosTbHOH Ti1aykombl (ITOYT). [TomysipHOCTE ATOTO Kilacca MpernapaToB cBs3aHa ¢ 3PGEKTUBHBIM CHIDKEHHUEM
ypoBHs BHyTpuriiazHoro aasienus (BIJ]), y1oOHbIM pexxuMOM JI03UPOBAHUS ¥ MaJIbIM YHCIIOM MECTHBIX i CHCTEMHBIX
1mo6ouHbIX 3¢ pexToB. Bmecte ¢ TeM, NpUHAIICKHOCTh aHAJIOTOB MPOCTAIAHANHOB U IIPOCTAMUJIOB K MEANaTopaM
BOCTIQJICHHSI MOYKET OTPaHIYMBATh MX UCITOIb30BaHue y narueHToB ¢ [IOYT, KoTopsiM 4acTo He0OX0AMMa SKCTPaKIIHS
kaTapakTel. CoueTaHNne IIayKOMbI M KaTapakThl BcTpedaercst B 17 - 76,9% ciaydaeB. Y OOJIBHBIX IIIAyKOMOW crapiie
50 jer KaTapakTa IMarHOCTUPYETCs MOYTH B TPOE YAIllE, UM B TPYIIIE JIUI AaHAJIOTHYHOTO BO3PACTa, HE CTPaJaroIINX
m1aykomoit. [ToaToMy moutn Bce o(TambMONIOrH CTAIKMBAIOTCS C BOIIPOCOM O 0€30MaCHOCTH MCHOJB30BAHHSI aHAIIO-
TOB MPOCTalIaHAMHOB M NPOCTAMHJIOB B MEPUONEPALMOHHOM IEpUOJe XUPYpruu KarapakTel. C 00 CTOPOHHI,
OITyOJIMKOBaH LENbIH PsiJi KIMHUYECKHX HCCIIEJA0BAHUM, B KOTOPBIX ITOKAa3aHO, YTO AHAJOIW MPOCTAINIaHMHOB
U MPOCTaMUJIbl HE BBI3BIBAIOT MPSAMONM CTUMYISLUHN BOCHAIUTENbHOW peakiuu. C Apyroil CTOPOHEL, B JIUTEpaType
OITUCAHBI OCJIOKHEHUsI, KOTOPBIE, BOBMOXKHO CBSI3aHBI C IPUMEHEHNEM ATOTO KJIacCa TMITOTEH3MBHBIX MPENapaToB y
narerToB ¢ [IOYT B mpex- u mocieonepaioHHOM ITepHogax MPpH SKCTPAKINU KaTapakThl. Llens manHoro o63opa
0000IINTE NMEIOIINECS CBEACHUS B OTHOIIIEHUH DTOW TEMBI.

KoroueBble ciioBa: aHajoru NpoCTarIaHAMHOB, (akodMydbcH(UKALUs KaTapakThbl, TIEPBUYHAS OTKPBITOYTIOJIbHAS
IIayKoMa.

Abstract

Prostaglandin analogues are the drugs of first-line in the treatment of primary open angle glaucoma (POAG). The
popularity of this class of drugs is associated with the effectiveness in lowering IOP, convenient dosing, and few
systemic side effects. However, belonging to analogues of prostaglandins and prostamide as a mediator of inflammation
may limit their use in patients with POAG who required cataract extraction. The combination of glaucoma and cataract
occurs in 17 - 76,9% of cases. In patients with glaucoma over the age of 50 cataract is diagnosed almost three more
often than in the group of persons of similar age, not suffering from glaucoma. Therefore, almost all ophthalmologists
are faced with the question about the safe use of analogs of prostaglandins and prostamide in the perioperative period
of cataract surgery. One side, it published a number of clinical studies that have shown that analogues of prostaglandin
and prostamide not cause direct stimulation of the inflammatory response. On the other side, the literature describes the
complications that may be associated with the use of this class of antihypertensive drugs in patients with POAG in the
pre - and postoperative periods cataract surgery. The purpose of this review is to summarize the available information
in regard to this topic.

Key words: prostaglandin analogs, phacoemulsification, POAG.
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CornacHo yTBEpAMBLUMMCS NOLAXOL4AM, fleYeHne nauueH-
TOB C MEPBUYHOI OTKPbITOYronbHoi rnaykomoi (MOYI) B
BONbLUMHCTBE Cry4YaeB HAYMHAETCS C Ha3HAYEHWS MECTHOW
MeaMKaMEHTO3HOW Tepanuu, HanpaBneHHOW Ha MOHKeHWe
YPOBHSI BHYTpUrnasHoro aasnenus (Brh). B npeactaBneHHbIx
B MocnedHue roAbl pekomeHzauusix Poccuiickoro - EBpo-
MECKoro  rnaykoMHblx 0OLYeCTB, Mnpenapatamu NepBoOro
BbibOpa SBMSKOTCA aHanorm npocTarnaHgyHOB WKW npocTa-
MWZbI, KOTOPbIE LUMPOKO WCMOMb3YKTCS Kak B MOHO- TaK U B
KOMOMHMPOBaHHOM Tepanuu y 60MbHbIX ¢ rmaykomon [1, 2].
Takue npuopnTeTbl CBS3aHbl C BbIPAXEHHbIM TUNOTEH3UBHBIM
appeKTOM, yAOOHLIM PEXIMOM LO3VUPOBAHNS 1 MAbIM YUCTIOM
CMCTeMHbIX MoboyHbIX sBneHuin [3]. Hanbonee pacnpocTpa-
HEHHbIA Ha CErOAHSAHWA [eHb aHanor npocTarnaHauHa
- NataHonpoct 0,005% (KcanataH, Mdpaitzep, CLUA) 6bin
onobpeH AMepUKaHCKON perynupyioLien CTpyKTypoi 3a o6o-
poOTOM MPOAYKTOB U MeaukameHToB (Food and Drug Admin-
istration, FDA) ewe B 1996 rogy. B 2001 rogy nosBunuch
Apyrve npenapatbl U3 3Tol rpynnbl - Bumatonpoct 0,03%
(Jomuran, Anepran, CLUA) n Tpasonpoct 0,004% (TpasaTaH,
AnkoH, CLUA). HakoHeu, B 2012 rogy B ka4yecTBe KOMMepYecku
AOCTYIMHOrO aHanora npocTarnaHauHa 6e3 KOHCEPBaHTOB K HUM
npucoeauHunca Tadnynpoct 0,0015% (TacpnotaH, Santen,
Anonusl). B HacTosILee BpeMst aHanor npocTarnaHanHa nata-
HompocT 0,005% umeeT WMpOKNA psif [KEHEPUKOB, 3aperu-
CTpupoBaHHbIx B Poccum: Mnaynpoct (Pomdapm, PymblHus),
Kcanatamakc (3660T1T Jlabopatopus, CLUA), Tnaymakc
(PapmemnTes, Poceus), NataHomon (Monbtapma, Monblua),
MponataH (Centuce, VHous). Axanorn npocTarnaHauHOB 1
npocTamuabl BXOASAT B COCTaB (PUKCMPOBAHHBIX KOMBUHALMA:
nataronpoct 0,005% u Tumonon 0,5% (Kcanakowm, Mdpansep,
benbrusi) n [Hdyonpoct (Pomdapm, PymblHMS); TpaBonpocT
0,004% wn tumonon 0,5% (Oyotpae, AnkoH, Benbrus); 6uma-
TonpocT 0,03% u Tumonon 0,5% (FaHdopt, Anneprax, CLUA).
lMpenapartbl NpocTarnaHAMHOBOMO PSAa YCUMBALOT YBEOCKITE-
panbHblii W TpabekynsipHblii OTTOK C  HE3HAYNTEMbHBIM
BMMSHMEM Ha (DOPMUPOBAHWE BHYTPUIMA3HOM KUOKOCTW.
MpocTarnaHausbl (M) npepcTaBnstoT coboii rpynny BbICOKO-
aKTUBHbIX  COEAMHEHWA, 0bnajalWmx  LWWPOKMM  Crek-
Tpom 6MOMNOrMYeckoro [eicTBAS B OpraHM3ME YesnioBeka,
BbIMOMHSIOT PerynsTopHyio (YHKUMIO B KMeTkax W TKaHsX
3a c4yeT obpasoBaHus monekyn MM - CTUMyNMPYIOLLEro Wim
TOPMO3ALLErO TWUMA WAM MYTEM M3MEHEHWUS! KOHLEHTpaLum
onHoro u Toro xe I, K npumepy, PGE2 n PGF2a okasbiBatoT
NPOTUBOMOMNOXHOE AENCTBWE Ha rMagkie Mblllbl BPOHXOB
- NepBblit paccnabnser rnagkue Mblllbl GPOHX0B, BTOPON -
BbI3bIBAET WX CMa3M. B HaCTOALLMIA MOMEHT OnucaHbl 9 (AeBATb)
pa3sHbIX NpocTarnaHanHoBbIX pelentopos: PGE-peuentopbl 1-4
(EP1-4), PGD-peuentopsl 1-2 (DP1-2), PGl-peuentopsl, PGF-
peuentopsl (FP) n TxA2-peuentopbl (TP). B rmasHom s6noke
yenoeeka Hanbonee YacTo BcTpeyaeTcs FP-peyenTopsl, KOTO-
pble NOKaNnW3ylTCH B LMAWAPHOM Mbllle, TpabekynspHown
TKaHW, MenaHouuTax pagyXku U 3nUTENuM Kancynbl XpycTa-
nuka [4-6]. NNataHonpocT - acTeputULMPOBaHHbIN NPeaLecT-
BEHHWK npocTarnaHanHa F2a, okasbiBaloLmii BbICOKOCENEK-
TUBHOE [felcTBMe Ha FP-npoctarmaHanHoBble peuenTopbl.
TpaBonpocT - CUHTETUYECKMIr aHanor npocTarnaHaumH F2q,
SBMSIETCA NOMHbIM aroHUcToM FP-peuentopos. JlataHompocT,
KaK 1 TPaBONpoCT SBASIHOTCS NponekapcTsoM (prodrug, € aHrmn.),
MMOpPONU3NPYLWMMCS JO CaMON KUCHOTbl (PEPMEHTOM 3C-
Tepasoi B TKaHsX CKMEpbl M POroBuMLbl B Mpouecce mocTyn-
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NEHNst BO BHYTPUITIA3HYH KUOKOCTb. brmaTonpocT 310 cuHTe-
TUYECKMIA NPOCTaMUA, MO XMMUYECKOM CTPYKTYpE CXOAEH C
npocTarnaHamHoMm F2a. XoTs peuenTopbl K npocTamugam eLle
[0 KOHUA He W3yyeHbl, OfHAKO He Obino nokasaHo, 4TobbI
OumatonpocT peanu3oBan CBO APeKT HesaBUCUMO OT
FP-peuentopos [7, 8]. TpaBonpocT 1 GumatonpocT npubnu-
autenbHo B 10, ot 3 0o 10 pa3 cooTBETCTBEHHO 0bnagatoT
Gonblumm cpopcteoM Kk FP-peuentopam, Yem naTaHOMpoCT
[9]. TadpnynpocT - ¢hTOPUPOBaHHBI aHanor npocTtarnaHanHa
F2a v MOLUHBIA CenekTUBHbIA aroHUCT FP-peLenTopoB yeno-
Beka, obnagatowmin B 12 pa3 Gonee BbICOKUM CPOACTBOM K
FP-peuentopam, Yem nataHonpoct [10]. HecmoTps Ha To, YTO
B HACTOSsILLEE BPEMSI MEXaHM3M [EeNCTBWS aHanoros mpocTa-
TMaHAMHOB M MPOCTaMWAOB O KOHUA BCE €LUe He M3YueH,
CYMTAETCS, YTO OHU OKa3bIBAKT CTUMYMMpYLOLLEe BRMSHWE
Ha OTTOK BHYTPUIMA3HOM >KMOKOCTM NO NepegHemy myTu
(Tpabekyne, cknepanbHOMY CMHYCYy, BOASHbIM BEHam), 4 B
Oonblueit cTeneHn, - MO yBeOCKNEpanbHOMY 3afHeMY MyTy
(BROMb BOMOKOH LMMMAPHOM MbIWLbl B CynpapayBearnbHoe
MPOCTPaHCTBO). AHamnory npocTarnaHaMHOB OMOCPEAOBaHHO,
yepe3 rMagKOMbILLIEYHbIE KNETKW, CTUMYMMPYIOT CeKpeLuto
MeTanmnonpoTenHas (MHTepcTuumMansHon konnareHassl MMP-
1), ctpomenuanHoB 1 1 2 (MMP-3, MMP-10) 1 renatuHasbl
(MMP-2, MMP-9), koTopble pa3pyLiatoT KonnareHoBble ub-
PUNMbI 3KCTPALIENITIONAPHOrO COEAMHNTENBHOTKAHHOTO MaTpuK-
ca (3LM). B pesynbTtaTe NpoucxoauT penakcauns LnmMapHom
MbILLbl, nepecTpoiika  (pemogynaums) SLM,  cHkaeTtcs
rMapaBnM4eckoe CONpOTUBNEHUE TKaHU B 06MaCTH MbILEYHbIX
BOMOKOH W YBENWYMBAETCS OTTOK BHYTPUIMA3HOWM XMOKOCTU
yepes Moy [11-13].

LLnpokie KNMHWUYECKe UCCnefoBaHNe, MOCBSLLEHHbIE U3y-
YEHWIO TUMOTEH3MBHOM adhdekTneHOCTM nataHonpocta 0,005%
nokasanu, YTO ero OAHOKPAaTHOE WCMOMb30BaHWE MU MOHO-
Tepanun CHKaeT CPeaHee 3HaYeHne CyTouHoro ypoBHs Bl Ha
6,2 - 11,1 mm p1.CT. (nn Ha 27 - 39%). TpasonpocTt 0,004% u
Tadpnynpoct 0,0015% noHwkaroT odTanbMoToHyC Ha 31 - 35%
OT MICXOAHOTO YPOBHS (CpeaHee 3HaveHnm - 29%), 6umatonpocr -
Ha 25 - 30% [2, 14-17]. B nuTepaTtype [OCTAaTOMHO NPEeACTaBMEHD
MHOTOYMCIIEHHbIE WCCMIEAOBaHWs, B KOTOPbIX MPOBOANUMMCH
CpaBHEHWS TUMOTEH3NBHOM  3tHHEKTUBHOCTM NaTaHoOMpoCTa,
TpaBonpocTa 1 GumaronpocTa. OfHako, Aaxe B 3TOM BOMpOCe
HeT e41HOTO MHeHWS!. Tak, Mo AaHHbIM psifa aBTOpOB, TPABOMPOCT
3(ppeKTMBHEE NATAHOMPOCTa CHWKAET OTanNbMOTOHYC, OCO-
BEeHHO y MauueHTOB HerpouaHowm packl. 10 AaHHbIM ApyrX
uccnenoBaTenen, TMNOTEH3VBHOE [AeincTBue BumatonpocTa
fonee BbIPaXEHO MO CPaBHEHMO C NATaHOMPOCTOM W TPaBo-
npoctoM. B TO e Bpems, peTpoCneKTMBHbIA aHanu3 pes-
YNbTaTOB JIeYEHUS aHanoramu MpocTarnaHanHOB nokasarn
fonee BbIpaXeHHbIi TUMOTEH3NBHBLIA 3PMEKT M NyyLyto
nepeHOCMMOCTb naTaHonpocTa. BmecTe ¢ Tem, umeetcs 6onb-
Loe Yucno paboTt, B KOTOPbIX OTMEYEHA NOEHTUYHOCTb CHUXKE-
HWs ypoBHs BI'[l nog BNnsiHWeM nataHonpocTa u TpaBonpocTa,
nataHonpocTa 1 61MaTonpocTa, a Takke Bcex Tpex npenaparos
npocTarnaHanHosoro psga [18]. Wccneposanus 24-4acoBon
3 heKTUBHOCTI aHanoroB NpocTarfiaHAMHOB W MPOCTaMULoB
TaKKe nokasanu WX COMocTaBUMYK 3PAEKTUBHOCTL MEXDY
cob0i. XOTS HEKOTOpble AaHHbIE CBMAETENbCTBYOT O TOM,
4TO TPaBOMPOCT W BumatonpocT moryT obecneynBat Gonee
cTabunbHoe CHukeHue ypoBHst BI[ B Teuene 24-4acoBoro
nepuoga. B uacTtHocTw, TpaBompocT 1 GumatonpocT, Kak
Obino nokasaHo, CHWxaloT ypoeeHb Bl B HOYHOe Bpems
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Oonee crabunbHo, Yem nataHonpoct [19]. ViccneposaHus,
kacaroLecs: NepeHoCUMOCTU aHaroroB MpoCTarnaHaMHOB
npocTamuaos Bonee eanHoayLWwHbI. Bce nccnegosatenu otme-
YalT NyYLyl NepeHOCMMOCTb nataHonpocTa. [JoCTOBEPHO
fonee Hu3kas BbIPAXXEHHOCTb KOHBIOHKTMBANBHON rUnepemMum
Mpu 1CNonb3oBaHWM NaTaHOMpPoCTa MO CpaBHEHUO ¢ Buma-
TOMPOCTOM WAM TpaBonpocToM 6Obina 3adukcupoBaHa U B
1ccrenoBaHMM Ha 300poBbIX Aobposonblax [20]. deicteu-
TENbHO, Hanbonee YacTbiMM NOBOYHBIMK dekTamu, cBs3a-
HHbIMW C NPYMEHEHNEM aHaMoroB MPOCTarnaHaNHOB W MpocTa-
MWAOB SBNSKOTCS: TUNEPEMIS KOHBIOHKTUBGI, U3MEHEHMe Arn-
Hbl 11 LBETA PECHUL|, YCUMEHUE MUTMEHTALMMN PAAYKKMA U KOXKMN
BOKpYr pecHu, [21, 22].

WmetoTcst coobLueHnst 0 Tom, YTO npenapaTtbl mpocTa-
rMaHAMHOBOTO psiAa MOTYT CMpPOBOLMPOBATH pasBuTie neped-
Hero yBeuta [23-27]. ECTb faHHble O peakTuBauuu repnetu-
YEecKoro W LMTOMEranoBMPYCHOTO KepaTUTOB Y MaLWEHTOB,
NPUMEHSKOLLMX aHanorm npocTtarnaHgnHoB. OpHako Takue
OCIMOXHEHWS1 BO3HWKAIOT Y UMMYHOKOMMETEHTHBIX N, Nnbo
Ha (boHe yxe nepeHeceHHoro kepatuta B aHamHese [28-30].
Pa3BuTMe [aHHbIX HexenaTenbHbIX 3((eKTOB CBA3LIBAKT C
MPUHAANEXHOCTb aHaroroB MpocTarnaHanMHa v NpocTaMuaoB
K Meguatopam BOCManeHusi, KOTopble MOryT YCUIMBATb 3KCCY-
JaT/BHble MPOLIECChI, BbI3blBaTb MMMEPEMMIO 1 MOBLILIATH
NpoHULL@eMocTb  rematoodTanbmuyeckoro  Gapbepa  [31].
B TO e Bpemsi, B MHCTPYKUMSIX MO MPUMEHEHMIO aHaNoroB
npocTarnaHaMHOB €CTb JWLIb YKasaHWe Ha OCTOPOXHOE WX
NPMMEHeHMs Y NauMeHToB C adhakueit, ncesaoadakmen ¢ pas-
PbIBOM 3afHEN Kancynbl XpycTanuka, NPy Hamuymm OCTPOro
“puTa 1 yBenTa.

B nocnegHue rogbl B npodeccuoHanbHoM nuTepatype
pa3BepHynach LMpoKast ANUCKyccust O LienecoobpasHocTu npu-
MEHEHMS NpenapaTtoB NPOCTarnaHaMHOBOTO psifa Y NauueHToB
C rnaykoMoi, rOTOBSALLMXCA K 0pTanbMONOMYeCckoin onepauum.
9370 0bycnoBneHo GonbluMM MOTOKOM NALWMEHTOB, KOTOPbIE
NOCTYMatT Ha ONepaTUBHOE NEYEHNE KaTapakTbl, U NpU 3TOM
elle 6onelT rnaykoMom, U [SINTENbHOE BPEMS MOMyyatoT
MECTHYK MNOTEH3VBHYKD aHTWUIMayKOMHYl0 Tepanuto, B COC-
TaBe KOTOPO/ MPMCYTCTBYKOT aHanorM npocTarnaHLyHOB.
[encTBuTeNbHO, rnaykoMa W Katapakta HOCAT COYETaHHbIN
xapaktep B 17 - 76,9% crnyyaes. Y 60MbHbIX raykoMon CTapLue
50 neT kaTapakTa AUarHOCTUPYeTCs NOYTU B TPOE yalle, Yem
B rpynne NWL aHanornyHoro BO3pacTa, He CTpajatoLnx
rnaykomoit (4,0 n 1,4%, cooTBeTCTBEHHO). [Py 3TOM KaTapakTa
nporpeccupyert BbicTpee: B TeyeHne 1 - 2 NeT kaTapakTa nepe-
XOAWT U3 HaYanbHON CTagum B 3penyto B cpeaHem y 25% 6orb-
HbIX rnaykoMow, 1 Tonbko y 11% nnL, ¢ BO3pacTHO KaTapaKToil
[32]. KaTapakTa Ha rnaykOMHbIX rnasax passuBaeTtcs Ha hoHe
HapYyLLEHWI TMAPO- W TEMOLMHAMMKN, MAKPOLMPKYNSLWK, anc-
TPOHUYECKNX U MMMYHONOMMYECKNX M3MEHEHWIA OpraHa 3pe-
HUWS, NPUCYLLMX rnaykoMHomMy npoLieccy [33].

PaHee 6bi1 onybnmkoBaH Lienblid psg paboT, KoTopble in vi-
tro nokasanu, 4To NaTaHONPOCT, TPABOMPOCT U GUMATONPOCT He
BbI3bIBAIOT NPSIMON CTUMYTSILM BOCMANMUTENBHOM peakLuu, a ux
TOKCMYHOCTb NEPBUYHO CBS3aHA C COAEepKaH1eM KOHCepBaHTa
OeH3ankoHust xnopuaa [34, 35]. Kpome Toro, nataHonpocT u
TpaBoNpoCT obecneynBani 3aLnTHbIA APMEKT OT TOKCUYECKO-
ro BO3AENCTBMS Ha KOHBIOHKTMBY GEH3ANKOHWS Xopuaa, KOTo-
Pblit aBTOPbI CBA3LIBAIOT C UX AHTMOKCUAAHTHBIMM CBOACTBAMM
[36]. laHHbIe KNMHUYECKIX MCCIEA0BaHUI Takke NOATBEPANIHN
OTCYTCTBUE KOPPEnsALMN Mexay YPOBHEM MpoCcTarnaHanHOB U1
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MPOCTaMWZO0B B CIE3HO MIEHKE U KMMHUYECKMMM NPU3HAKaMN
BOCManeHusi, He Habnganoch akTMBaLMM CUCTEMbI KOMMIE-
MEHTa 1 paHHWX MeNaTopoB BOCManUTENbHOrO OTBETa Mpw
npuMeHeHnn npoctarnaniguHos [37, 38]. TMpu atom, cumnTo-
Mbl BOCNaneHust npeobnagani y nauueHTOB MCMOMb3YHLNX
rnasHble Kaniam C KOHCepBaHTaMW, MPUYEM BbIPAKEHHOCTb
CMMNTOMOB BO3pacTana C MoBbILIEHNEM X KOHLEeHTpaLmm [39,
40]. B 10 Xe Bpemsi, ecTb COODLLEHNE O pa3BUTUN MaKyISPHOTO
OTeka Ha (POHe IeyeHUs naTaHoOMpOCTOM Yy nauueHTa ¢
apTudakven. KucTo3HbI MaKynspHbIA OTeK COXpaHancs 1
nocne nepesoja nauWeHTa Ha TPaBOMPOCT, He COAepXKallui
OeHsankoHust xnopua [41]. VHTepecHoe 3KcnepuMeHTanbHoe
nccnefoBaHne ObiNo BbIMOMHEHO Y MALUMEHTOB C BTOPUYHON
MOCTyBEANbHON MayKOMOW AN ONpefeneHnst BIINSHUS aHa-
MOroB  MpOCTarnaHaMHa Ha 9KCMpeccuto MapkepoB Bocha-
NEHNs KOHBIOHKTMBBI. [launeHTbl Obinu pasgeneHsl Ha 4
rpynMbl B 3aBUCUMOCTH OT NMPUMEHSAEMON MECTHON Tepanuu: B
MepBoVi rpynne WCMomnb30BaNMMUCh aHanori npocTarnaHanHoB,
BO BTOPOW - TOMbKO KOPTUKOCTEPOUAbI, B TPETHEN - aHaNom
npoCTarnaHaMHOB 1 KOPTUKOCTEPOWAbI, B YETBEPTOM Tpym-
ne MecTHas MeauKaMeHTO3Has Tepanus He MpUMEHsNach.
KneTku KOHBIOHKTVBBI OLIEHWBAMN C MOMOLLbIO LIMTONMOMMKM Ha
HanuuMe BOCManUTENbHbIX MapKepoB, CME3HYID XWOKOCTb
nccrefoBani Ha Hanuume BOCMANMTENbHBLIX LMTOKMHOB. Bo
BCeX rpynnax Obino NpoLeMOHCTPUPOBAHO yBENMYEHWe Map-
KepOB BOCMamneHWs KOHBIOHKTUBBI, HO MpWU 3TOM He 6bino
HUKaKMX CYLYECTBEHHbIX Pa3nuiuii B YPOBHSAX Kakux-nubo
BOCNANMTENbHBIX MapKEPOB MEXIY YeTbIpbMs rpynnamu [42].

Haubonee npoTuBOpEYMBbLIM OCTAeTCs BOMPOC O TOM,
4TO SIBASIOTCA N aHanor¥ npocTarfaHAMHOB 1 NpOCTamMuabl
MPUYMHON Pa3BUTWSI KUCTOBMOHOTO MaKymnsIpHOrO OTeka CeT-
vatkn (KMO) nocne dhakoamynbcudmkaumm katapaktsl. C
OLHOW CTOPOHbI, Mpenapatbl NpOCTarnaHAMHOBOTO  psaa
BMMSKOT Ha MPOHWLAEMOCTb remaTosHuedanuyeckoro 6a-
pbepa, 4YTO MOXeT nposoumpoBaTh passutne KMO, oco-
OeHHO B paHHEM NOCNeonepaLuoHHOM Mepuoge Xvpypruu
KaTapakTbl, C APYroi - WX KOHLEHTpauus B 3agHem OTAene
rmasHoro sbrmoka ChMWKOM Mana, 4Tobbl OkasblBaTb K-
HWYECKN 3HAYMMOE BO3[enCcTBME Ha ceTvyatky [43-45]). Ony-
BnnKkoBaHO [OCTAaTOYHOE KONMWYEeCTBO paboT, MOCBALLEH-
Hbix passutio KMO nocne dpakoamynbcudukaLmm kata-
paKTbl Ha (POHE MPUMEHEHWS aHanoroB MpocTarnaHauHa W
npocTammaoB. B opHux uccnepoBaHusx 6Gbina obHapyxeHa
BpPEMEHHas CBSi3b MEXOy HayanoM MPUMEHEHUs aHanoroB
npocTarnaHanHo 1 BosHukHoBeHnem KMO, a Taioke mexay
OTMeHoW npenapatoB W paspelweHnem KMO. OpHako B
9TUX Ccrnyyasx Habnioganuch COMYTCTBYHOLIME COCTOSHUS,
HapyLatLwye remMaTopeTuHanbHbIN Gapbep [46]. HekoTopble
[aHHble NpogeMOoHCTpupoBanu paspeluedne KMO u ynyu-
LUeHWe OCTPOTbI 3pEHUs MOCre MPeKpalleHns Tepanuu aHa-
fioraMmm MpOCTarnaHAMHOB U Ha3Ha4eHWeM CTEPOMAHbIX W
HECTEPOMAHbLIX MPOTUBOBOCMANUTENbHBIX NpenapaToB  [45,
47-49]. Tak, Hanpumep, u3 134 nauueHTOB, KOTOpble Mpu-
MEHSIMM aHamnory MpocTarnaHaMHOB, Y YETBEPbLIX PasBuIICs
KMO. Bo Bcex cnyyasx KMO paspelmncs mocne OTMEHb
npenapata ¥ Ha3Ha4YeHUs MHCTUNNAUMA  HECTEPOWAHbIX
npoTueoBoCnanuTenbHbIX npenapatos (HBIMC). B Tex cnyyasx
(8 naumeHTOB), Korga nataHonpocT 6bin OTMEHeH 3a 1 Hegenio
£o onepauun, KMO BbisiBnieHo He 6bino [47]. MpescTaBneHbl
OTAeNbHbIE KIMHUYECKME CMyYan pasBUTUS MaKymsPHOTO OTeka
Ha (poHe NeyeHus aHanoramu nNpocTarnaHanHa 1 npocTaMmmuaoB
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nocne HEOCNOXHEHHON (hakoaMymnbCurKaLMm - KaTapakTbl.
Mocrne OTMeHbl MpenapaToB AaHHOW TPynMbl W MPUMEHEHUS
creponaHbix 1 HBIMC makynspHbii oTek pesopbuposarncs [50-
54]. K npumepy, eCTb COOBLLEHNE O Pa3BUTUN aHr1orpacuyeckm
NOATBEPKAEHHOTO MaKyNsPHOro 0Teka npu CMeHe npenapaTos
naTaHonpoCT Ha BUMATONPOCT Y NauMeHTa C HU3KUM PUCKOM
pa3ssutust KMO [55]. B apyrom uccnemoanum 6bino nokasaHo,
4TO MECTHOE MOCeonepaLoHHoe NprMeHeHne BrimatonpocTa
He BbI3bIBAET CTPYKTYPHbIX M KITMHUYECKIA U3MEHEHUI B MaKyse
[56]. Ans oueHkn HaKTOPOB puUCKa, MPOAOIMKUTENBHOCTU 1
ncxoga KMO nocne akcTpakuuu kaTapakTbl OblnM npoaHa-
nu3npoBaHbl pes3ynbTathl 1659 onepauwit. Yactota BO3HWK-
HoBeHust mocneonepauuonHbix KMO coctasuna 2,35% (Bce-
ro 39 cnyyaeB). Ha OCHOBaHWM [AHHOTO WCCMEfOBaHNS,
aBTOPbI OTHECNW NpeSonepaLMOHHOE MPUMEHEHUS aHaNoroB
npoCTarnaHaMHOB M MPOCTaMWabl K NpeaukTopam passuTus
nocneonepauuonHoro KMO [48]. B gpyrux uccrnenoBaHusx
OblN0 NPOJEMOHCTPUPOBAHO, YTO MOCNEONepaLyoHHbIA Ma-
KyNsipHbIA OTEK pa3BMBAETCH B CMy4yasix OCMOXHEHHOW XU-
pypruM katapaktbl. Tak, Hanpumep, u3 185 obcnegyembix
c apTudpakuein n adakven KMO passuncs y 4 nauweHToB
(2,16%). Y Tpoux u3 HUX WMencs pa3pbiB 3adHen Kancynbl
XpycTanuka, 4to noTpeboBano BbINONMHEHWE NEpefHen BUT-
paktomuu. Ewe B ogHom cryyae yxe 6bin anusog KMO 3a tpu
roga 0o Hayana Tepanuu nataHonpoctom [57]. Mo gaHHbIM
apyroro uccneposanus, KMO passuncs Ha 2 (1,2%) u3 163
rnas. B ogHom cnyyae Takke UMencs paspbls 3agHen kancynbi
W UMMNaHTauMs nepegHeKamepHON WHTPAOKYNSPHOM NWH3bI
(OI), BO BTOPOM - aKTWBHbIN yBEUT 3a 1 Mecal Lo Havana
npuMeHeHns nataHonpocta [58]. poBeagHHble KIMHUYECK1e
nccnefoBaHNs NO3BONUMN BbIAENNTbL TPYNMy BbICOKOTO puUcka
pasBUTUS MakynlsipHOrO OTeka MOCre yhaneHus katapakTbl,
B KOTOPYIO BKITHOYEHbI MALMEHTbI C OKKMKO3MEN BEH CETHaTKy,
AnabeTnyeckon peTuHonaTuen, YBEUTOM, BUTPEOMaKYNSPHOM
Tpakumeil, anupeTUHansHo MembpaHoi, adakvert, notepen
CTEKMOBIMAHOTO Temna, OTCYTCTBMEM 3afHel kancynbl (mocne
KancynoTOMWUW v B pesynbTaTe MHTPaonepaLyioHHOro OCMOX-
HeHusl) [45]. OgHako aaxe B 3TOV rpynne pa3suThe nocneonepa-
LIMOHHOIO KMWUHUYECKM 3HAYMMOrO MaKynspHOrO OTeka kak npa-
Buro Hwxe 5% [59]. MpoTuBoNONOXHbIE pesynbTaTbl NPUBOAAT
ppyrve wccnegoeatenn. B HUX NpoOeMOHCTPUPOBAHO, YTO
WHCTUANALAWN aHaroroB MpocTarfaHAMHOB M MpOCTaMWAO0B
He YCWNMBAKT BbIPAXEHHOCTW MOCHEONEPaLMOHHOr0 BoCna-
NEHNsT N He MOBbIWAKT YacToTy BO3HWKHOBeHWs KMO B
nocneonepayuoHHoM nepuoae akoamynbcudukaymm kata-
pakTbl ¢ umnnanTaumein MOJT y bonbHbix ¢ MOYT [44, 60-63).
Tak, Te4eHWe nocrneonepaLyroHHoro nepuoaa y nalueHToB B
rpynmne, NofyyaBLUMX aHarnon npoctarnaHanHoB (36 rnas), n B
rpynne, nonyvaslwnx GeTa-agpeHobnoKaTopbl W/Mn MECTHbIE
MHMMGMTOPLI KapboaHruapasbl (36 rnas) He ObINO OTMEYEHO
cnyyaes pa3suTus yBeuta unn KMO [62]. B opyrom nccnefosa-
Hum npuaHakoB KMO Takke He Habntoaanock HY B OAHOM 13 142
Ccnyyaes, B KOTOPbIX B NPef- U NOCNeonepaLMoHHOM nepuoaax
OblnKn HasHauYeHbI aHANOM NPOCTarnaHANHOB, MPOCTaMUAbI UK
X KOMBWHALMM C APYTUMM TUMOTEH3MBHBLIMU NpenapaTtamu [61].
lpeAcTaBneHb! UCCNenoBaHus, B KOTOPbIX OLEHNBAMM TOMLMHY
ceTyaTkm no [aHHbIM OMTUYECKO KOTEPEHTHOM Tomorpadum
[0 ¥ nocne akoaMynbCuUMKkaLmm katapaktbl Ha hoHe
NPUMEHEHNS aHANOroB NpoCTarnaHAMHOB y navueHTos ¢ MOYT.
MonyyeHHble AaHHbIE YCTAHOBWIM, YTO MHCTUINNSLMM aHamNOroB
npocTarnaHaMHOB B Mped- W MOCneonepaLmMoHHOM nepuogax
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He MOBLILLAIT YacToTy BO3HMKHOBEHNS KMO y GonbHbIX, ne-
peHecLumnx  akoamynbcudukaumo [64-66]. Hakoweu, eule
0fHO MacwTabHoe uccnenoBaHne Bbino BbINOMHEHO TPYNMON
aBTOPOB, KOTOPbIE ONPeAenunn hakTopsl pucka passutiig KMO
nocne Xupypriv kKaTapakTbl. bbin NpoBesieH PETPOCNEKTUBHbIN
aHanmu3 6asbl JaHHbIX SMEKTPOHHBLIX MEAMLMHCKMX 3anucel. B
obuen cnoxHocti uccnepoanm 81 984 rnas, nepeHeclmx
onepauui MO yAaneHuo katapaktbl. M3 HWX npuMeHeHwe
aHanoroB npocTarnaHguMHa W NpocTamMuioB kak  (hakTopa
pucka pa3sutiss KMO ouenmBanock Ha 3394 rnasax. B pam-
kax JaHHOTO aHanu3a He GbiNo BbISBNEHO YBENUYEHUS pucKka
pa3suTuss KMO Ha dhoHe MpuMeHeHWs npenapaToB npocTa-
rnaHanHOBOrO psga [67].

3akntoyeHue

be3 comHeHus, npenapaTtbl MPOCTarnaH4MHOBOrO psaa
3aHWMAlOT OfIHO M3 MEpBbIX MECT B JEYEHWUM MALMEHTOB C
rnaykoMow. BbIpaeHHbI TMNOTEH3NBHbIA 3PdEKT, No3Bo-
NSoWNA KOHTponMpoBaTh ypoBeHb B[, xopolas nepeHo-
CUMOCTb U HE3HAYUTENBHOE YNCNO MOBOYHBIX SBAEHUIA, 00b-
SICHAKOT JXenaHne ogTanbMOMOroB COXpaHUTb MMMOTEH3NBHYHO
Tepanuio aHanoramy NpoCTarnaHauHOB W mpocTamuaamm y
rNaykoOMHbIX MaLXEeHTOB, FOTOBALMXCS K ONepaTUBHOMY Jeye-
HWIO MO NoBOAY kaTapakTbl. OfHAKO NPUHAANEXHOCTb AaHHOM
rpynnbl NpenapaToB K MeAMaToOpOM BOCMamneHus, KoTopble
MOryT yCUnMBaTh SKCCyAATWUBHbIE MPOLECChI, MPOBOLMPOBATL
pasBuUTWE MOCMEONEPaALMOHHBIX BOCMANUTENbHBIX pPeakuuii B
TOM YUCNE KUCTOBMAHOTO MakynsipHOro OTeka, orpaHuyMBaeT
WX MPUMEHEHNs B Mped- W NOCNeonepaLmoHHOM nepropax.
HecMoTpsi Ha MHOMOYMCIIEHHOE KOMMYECTBO OMyBNMKOBAHHBIX
paboT, B HacToslluee BpeMs He CyLIECTBYEeT KIMHUYECKNX
VCcCrefoBaHni, kotopble Obl Ha BbLICOKOM [0Ka3aTeNlbHOM
YPOBHE [AEMOHCTPUPOBanN HebnaronpusiTHble NOCHEenCTBuS
OT MpUMEHEHUs npenapaToB MPOCTArnaHAMHOBOTrO psaa B
npea- ¥ nocneonepawloHHOM nepuoge hakoamynbcudmkaLmm
kaTapakTbl y nauneHToB ¢ MOYT. [JaHHble CBWAETENbCTBYHT
0 TOM, YTO HeobXOAUM [eTanbHblil aHanu3 (akTopoB pucka
ONsl KaOOro KOHKPETHOrO MauWeHTa, roTOBSALLErocs K Xu-
PYPIMYECKOMY NTEYEHMIO KaTapaKTbl W UCMONb3YHOLLErO aHanom
npocTarnaHanHOB 1 NPOCTaMUAbI ANS NIEYEHUs rnaykombl. B 1o
XE BPEMSI, [iae NpU Hanu4mmu hakTopoB BbICOKOTO pycka Takoe
OCMOXHEHWE KaK KNCTOBUAHbIA MaKyMSPHbI OTEK pa3BMBaETCS
MeHee 4Yem B 5% cnyyaes, HE3aBMCMMO OT MCMONb3yeMOoi
runoTeH3nBHo Tepanuu. C Apyroi CTOPOHbI, 3ameHa aHa-
IOTOB MPOCTArnaHaWHOB Ha Apyrue KnaccChl MMOTEH3WBHbIX
npenapaToB y rMaykoMHbIX MaLMEHTOB Ha KOPOTKUIA nepuog
BPEMEHN HE SIBNSETC KPUTWYHOW. Takue npenapatbl Kak
0-afpeHOMUMETIKM, 6eTa-aapeHo6noKaTopbl, MECTHbIE U CUC-
TEMHblE MHMMOWTOPBLI KapboaHrMapasbl KOMMEHCUPYHT Ypo-
BeHb BIl B mocrneonepauyiOHHOM Mepuoge U He SBNSKTCS
MeamaTopamiu BOCMANEHMUsI, YTO AEenaeT WX WCMonb3oBaHWe
Bonee uenecoobpasHbIM nocne dakoamynbeudukalyun kata-
pakTbl y nauuenToB ¢ MOYI. B panbHeiilem rMnoTeH3nBHas
Tepanus aHanoramu npocTarnaHauHoB W npocTamuaamu Bo-
300HOBNIsIETCA. B Tex cnyyasx, korga BbICOKWA ypoBeHb BI
MOXeT noTpeboBaTb WCMOMb30BaHMS MpenapaToB npocTa-
[MaHAMHOBOTO psifa B MOCNEONEpPaLMOHHOM nepuoge, Le-
necoobpasHo ycunuTb NPOTUBOBOCNANMMTENBHYIO CTEPOMUTHYIO
1 HECTEPOMZHYIO Tepanuio, 4ToObl CBECTW K MAHIMYMY BO3HMK-
HOBEHME BO3MOXHbBIX OCTTOXHEHU.
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The possibilities of modern hypotensive glaucoma therapy
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Pesrome

B 0630pe npencTaBieHbl JaHHBIE HCCIIEI0BaHMUH 0 BO3MOXKHON IIPOIOJKUTEIBHOCTH EHCTBHS PA3IMYHBIX ITPENaparoB
1 X KOMOMHAIWH JUIs MECTHOTO JIeYeHHS II1ayKOMBbI. OTIpeiesieHbl OCHOBHBIC IPUYHMHBI, TPUBOISIIIHE K TTOCTEIICHHOMY
CHI)KCHUIO 9(Q(EKTUBHOCTH IEHCTBUSI aHTUIIIAYKOMHBIX CPEICTB, CPEId KOTOPBIX HAapyLICHHE TOJIEPAHTHOCTH,
(apMaKoreHeTHYECKHE OCOOCHHOCTH, ITO3HSS BBIABIIEMOCTh 3a00JICBaHNUS, HAIMYUE COIyTCTBYIOIICH ITaTOJIOTHH,
HU3Kasl IPUBEP)KEHHOCTH K JICUCHHIO, BOSHUKHOBEHHE TOOOYHBIX PEaKLUil CO CTOPOHBI oprana 3penus. Kpurepusamu
9 PEKTUBHOCTH aHTUINIAYKOMHOW Teparvy Ha JUIMTENIbHBIX CPOKAaX HAOIIOJCHUS SIBISIIOTCS CTAOWIBHBIN YPOBEHb
o(TaIbMOTOHYCA ¥ COXPAaHHOCTh 3pUTENILHBIX (DYHKINH, B TIEPBYIO 0Y€peab IEPUMETPHUUECKHX ITOKa3aTeeH.
[MponomxurensHoe 3(h(heKTHBHOE JEUEHHE MOXET OBITh C YCIEXOM NMPUMEHEHO Yy OOJNBIIEro 4Yucia MalieHTOB,
4YeM 3TO IPHUCYTCTBYeT B Hacrosiiee BpeMs. Takas yBepeHHOCTh 00yCIIOBIeHa HEOOXOAUMOCTBIO U BO3MOXKHOCTBIO
MOBBIIICHNS] MOTHBAIMM K JMCHAHCEPHU3ALUN W JICYCHUIO; aKTHBHOMY BBISBICHUIO M JICYCHHUIO COITYTCTBYIOLICH
[IaTOJIOTHH; COBEPLICHCTBOBAHMEM BO3MOXXHOCTEH JHAarHOCTHYECKOW TEXHHUKH M IIOSABICHHEM HOBBIX (Ooiee
9 PEeKTUBHBIX U OE30MaCHBIX) aHTUTIIAYKOMHBIX IPEapaToB; pa3BUTHEM (HapMaKOIOTHUECKOTO PhIHKA, B IEJIOM, 4TO
TaKKe JOJDKHO MPHUBECTH K YCHIICHUIO KOHKYPEHTHOW OOpBOBI, M, KaK CJIC/ICTBHE, TOSIBJICHUIO BHIOOpA ¥ CHU)KEHHIO
LICHBI; (POPMUPOBAHUEM YETKHX U TMOHATHBIX aJlTOPUTMOB JICUEHNUS (CTaHAAPTHI, OPSIKK, PEKOMEHIALINHN).
KaroueBble cioBa: [IaykoMa, MeIMKaMEHTO3HOE JICUCHHE, MPOIOJDKUTEIBHOCTh JACHCTBHS JIEKApCTBEHHBIX
mpernapaToB, 3Q(HEeKTHBHOCTH JICUCHHS.

Abstract

The review presents research data on the possible duration of action of various drugs and their combinations for the
topical treatment of glaucoma. The main causes leading to a gradual reduction in the effectiveness of antiglaucomatous
drugs means, including a breach of tolerance, pharmacogenetic features, late recognition of the disease, presence of
comorbidities, poor adherence to treatment, the occurrence of side effects. Criteria of effectiveness of glaucoma therapy
on long-term follow-up are stabilized level of intraocular pressure and preservation of visual function, especially
perimetric indices.

Long-term effective treatment can be successfully applied in a greater number of patients than is present currently. This
confidence is due to the need and ability to increase motivation to clinical examination and treatment; active detection
and treatment of concomitant pathology; to improve the capabilities of diagnostic techniques and the appearance of
new (more effective and safer) antiglaucomatous drugs; the development of the pharmaceutical market in general,
which should also lead to increased competition, and, as a consequence, the appearance of choice and lower prices; the
formation of clear and understandable treatment algorithms (standards, orders, recommendations).

Key words: glaucoma, medical treatment, duration of action of glaucomatous medicines, effectiveness of treatment.
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O6LLEenpuHATOE NOHSATWE «rMaykoma» B HacTosiluee Bpe-
MS TPAKTYETCSl, KaK «rpynna XpoHWYEeckux 3aborneBaHui rnas
C Pa3MnMYHOI STONOTVEN, COMPOBOXAAIOLLMXCS TPUAZO Mpu3-
HaKOB: NEPV1OANYECKUM WM NOCTOSIHHBIM MOBBILLEHNEM YPOBHS
BHyTpUrnasHoro Aasnenus (BI1) 3a npegenbl TonepaHTHOro,
aTpocmeit 3puUTENBHOTO HepBa (C KCKaBaLMen) U XxapakTepHbI-
MU n3MeHeHusaMM nons 3peHusi» [1]. Cpeam Bcex dopm 3abone-
BaHWs, Hanbonee pacnpocTpaHeHa NepBIUYHas OTKPbITOYrOMb-
Has rnaykoma (MOYT), Ans KOTOpOW XapaKTepeH HEMPEPbIBHBIN,
XPOHWYECKM MPOTPECCUPYIOLMIA NATONMOMMYECKNIA NMpoLecc K
MOCTENEHHOe CHUKEeHME 3PEKTUBHOCTN BCEX (MHOOLIX) METO-
[0B NneveHms [2].

[Mpu4nMHa NOCTENEHHOTO CHMKEHUS 3DEKTUBHOCTN Aen-
CTBWSI MpenapaToB/METOJOB HampsMylo CBsidaHa C Heobxo-
BUMOCTBIO MOXU3HEHHOMO NTEYEHUST MALMEHTOB C NayKoMOA.
Hapsigy ¢ HapylleHWem TOMepaHTHOCTW K AEiCTBUIO npena-
paToB, ONpefenseMbiM Kak «CHWXEHWe peakuuu Ha MOoBTO-
psIoLLeecs BBEEHME NEKAPCTBEHHBIX CPEACTB U MPUBbLIKAHUEM
opraHuama, BBuay vero Tpebyetcs Bce Gonbluas v 6onbluast
[03a [N JOCTVKEHMS MPUCYLLEero BewecTsy 3addekTay,
cnegyeT obpaTuTb BHUMaHWe elje M Ha psg KIMHWKO-opra-
HW3ALMOHHBIX COCTaBRAOWMX. K ymncny Takux npuunH cnegyet
OTHECTW He3HaHWe 3Tvonorn 3aboneBaHusi, NO3LHIOK Bbis-
BNSIEMOCTb, HanuyMe COMyTCTBYIOLLEA NaToNorMm, MNpucyT-
CTBylOLLEN y BOMbLUMHCTBA MALMEHTOB MOXWOTO BO3pacTa,
HW3KYI0 MPWUBEPXEHHOCTb K NEYEHM0, 1, YTO Takke Hema-
NOBa)HO, OFPAHUYEHHYI [OCTYMHOCTb (MO PSiAY MPUYMH,
Hanpumep, BCREACTBNE NIOXO0i MHPOPMUPOBAHHOCTH, HU3KOTO
YPOBHS ~ OpraHv3auun  COTPYAHWYECTBA  «BpaY-NaLMEHTy,
HEeAO0CTaTO4YHOrO YPOBHS 00pa30BaHNs CELNan1CcTOB, BbICOKON
LieHbl 11 p.) COBPEMEHHBIX aHTUMTayKOMHbIX MPenapaTos.

Cymma BblleyKa3aHHbIX (akTOPOB JOMKHA MPUHAMATHCA
BO BHWMaHWe npu Bblbope cTpaterun nevebHoO-gmarHoc-
TUYECKOTO MpoLecca NS OCYLLECTBIEHUS €8 paLvOoHanbHOro
MPUMEHEHNS.

0.4
=+ Medicine

.-ea su'fger}'

0.31

0.21

Probability MD loss >= 3 dB

4

OpHum 13 KpuTepueB 3EKTUBHOCTA aHTUIMayKOMHOM
TEpanuM Mpu ANUTENbHBIX CPOKax HabmiogeHus sBnseTcs
OLieHKa COXPaHHOCTW 3pUTENbHbIX (PYHKLUMA, B MEPBYID O4e-
pedb NepumeTpudeckux nokasartenei. OnybBnukoBaHHbIA B
KokpaHOBCKOM 3MeKTpoHHOW 6mbnnoTeke MeTa-aHanua Mo
BOMPOCaM MEMKaMEHTO3HOTO M XMPYPTYECKOrO JleYeHUs
OTKPbITOYrONbHOM NaykoOMbl MO3BOMSET CAENaTb HECKOMbKO
BbIBOOB OTHOCUTENBHO 3Gh(HEKTUBHOCTM JaHHbIX MeTogoB [3].
Tak, B N3BECTHOM WCCreJoBaHWM, MOCBALLEHHOM MOAXoAaM K
neveHnto 3abonesaHns 0T MomeHTa ero o6HapyxeHns (Collab-
orative Initial Glaucoma Treatment Study, CIGTS), BblpaxeHHast
oTpuLaTenbHas OUHamMuKa Mons 3peHns (MI3MeHeHue nokasa-
TENS CBETOYYBCTBUTENBHOCTM CceTyaTkn bonee 3 gb ot wuc-
XOAHOTO YPOBHS1) Habntoganack CnycTs 5 NeT aHTUrNaykoMHOM
Tepanun y 15,9% naumeHToB, a npu cpoke 8 net - yxe y 25,5%
BonbHbIx (Puc. 1) [4].

B Oonee panHux pabotax (uccneposaHus Glasgow
Trial-1988 1 Moorfield PTT-1994) yxyaLueHve nepumeTpu4eckmx
nokasatenei nmeno mecto y 47% nauneHToB Npu CPeaHEM
cpoke HabrtoaeHns 4,6 roga u 63% nauyeHTOB Npu cpegHem
Ccpoke HabriogeHus 2 (aBa) roga COOTBETCTBEHHO [3, 5]. Pas-
HWLlY B NPUBOAMMBIX MOKA3aTENSAX MOXHO 0OBSCHUTb pasnmnyu-
€M B CMEKTPE WCMOMb30BaHHbIX aHTUMIayKOMHbIX CPEACTB (B
YaCTHOCTU, MOSIBMEHNEM W LINPOKAM BHELPEHWEM B MpaKTUKy
aHanoroB npocTarnaHauHoB). Bnipouem, oblas kapTuHa, cBu-
[ETENbCTBYIOWAsA 0 HEJOCTATONHOM 3PPEKTNBHOCTI MeamKa-
MEHTO3HOM Tepanuu y Yactu OOMbHbIX rMaykoMon npu Anu-
TENBbHOM HabMIOLEHUN, OT 3TOTO HE MEHSIETCS.

[axe npu npumeHeHun Hambonee SpGeKTUBHONA, C Mo-
3MLUMIA  TUNOTEH3NBHBIX CBOWCTB, rPpynnbl (aHanoru mnpocTa-
[MaHAMHOB), [ONS MALWEHTOB, KOTOopbIM noTpeboBanack
JOMOMHNTENbHAS Tepanust yke B TEYEHWEe MEepBOro roga wc-
nonb3oBaHus, coctasuna ot 22,5 0o 30,2%, B 3aBUCUMMOCTM OT
KOHKpeTHOro npenapata [6]. lNpedcTaBneHHble B nutepaType
JaHHble O Konm4yecTBe OOMbHBIX C HEAOCTATOYHbIM, nMbo

5 6 7

Time (years)

Puc. 1. [lons nauueHToB ¢ yxyaweHnem nHaekca MD Gonee 3 b, B 3aBUCHMOCTI OT CpOka HabnioaeHNs 1 MeTofa neveHus
(Lmnt. no Musch D.C. 1 coagrrt., 2009).
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BbIP@XEHHbIM TUMNOTEH3NBHBIM 3DEKTOM NP MPUMEHEHUN
pa3HbIX MpOCTarnaHauMHoOB W MPOCTaMWAOB, NOKA eLLe He Mo3-
BONSIOT CAENaTb OOHO3HAYHOMO 3aKIOYEHNUs O MpUYMHAX HEO-
AMHakoBoN acbdpekTMBHOCTK. [pegnonaraeTcs B 4acTHOCTMH,
4YTO MpOCTariaHauHbl M NpOCTamMuUabl B3aMOAEWCTBYIOT C pas-
nnYHBIMKM pelienTopami. B cryyae ¢ nmataHompocToM Takxe
crefyeT NpUHAMATh BO BHUMAHME, YTO OH SBNSETCS Nponekap-
CTBOM M HEOCTATOYHbINA MMMNOTEH3NBHbIA OTBET MOXeET 00bsIC-
HATLCS HENOMHOW AeaTepudmkaLei nponekapcTaa 4o dapma-
KOMOTMYeCKM aKTUBHOW CBOBOAHON XMPHON KMCTOTI [7, 8].

Elwe MeHee ONTUMMCTMYHbIE [aHHble, OTHOCALMECH K
BO3MOXHOWN NPOAOMKNTENbHON IMMNOTEH3UBHOM AP EKTUBHOCTM
MeCTHbIX BeTa-agpeHobnokaTopos, npuBoasTcs B pabote Blica
S. n coasrt. (1982). ABTOpbl Habntoganu rpynny NaLyMeHToB,
nony4asLUMX MOHoTepanuo Tumononom 0,5% Ha MpoTshkeHun
3 (Tpex) net. Komnencauusi yposHst BI'[l B KOHEYHOI TOYKE
nccrefoBanns umena mecto mmwbs B 33% cnyyaes npw
MOYI un B 8% cnyyaeB - mpu MCEBLO3KCHONNATUBHON
rmaykome (M3r) [9]. M3l Boobwe u3HavanbHO Gonee pe-
3UCTEHTHA K MEOMKaMEHTO3HOW Tepanuu W vawe Tpebyet
nepexofa K [JOMONHWTENbHBIM Mpenapatam, NasepHoMy Ui
xupyprideckomy nedenunto [10]. K coxaneHuto, B HacToslee
BPEMSI He 13y4eHbl BO3MOXHOCTU COBPEMEHHbIX aHTUIMaykoM-
HbIX MpenapaToB B MfaHE COXpaHEHNs ux 3hEeKTMBHOCTM Ha
ONUTENBHBIX CPOKaX HabniogeHUs y NauMeHTOB C rayKkomoi
Ha (oHe nceBmoO3KcONMATUBHOTO mpouecca. Pesynbrath
AHOHCMPOBAHHOTO paHee MeXAYHapOAHOTO WCCrefoBaHus
(International Collaborative Exfoliation Syndrome Treatment
Study, ICEST) no neveHuto nayneHTos ¢ M3T, rae npu cpoke
HabnlogeHvs 2 (gBa) roga uayvancs rmnoTeH3MBHbIN ahdeKT
pasnuyHbIX BapWaHTOB MeAMKaMEHTO3HOW Tepanuun (6eTa-
agpeHobnokaTopbl B KOMOMHALMM C MECTHBIMU MHIMOUTOPaMM
kapOoaHrugpasbl, aHanorom npocTarfaHanHa (naTaHompocT
0,005%), M-XONMMHOMUMETWKOM (nurokapnuH 2%), noka Tak u
He Oblnm onybnukoBaHbl [11].

[MoncK MPUYMH CHIKEHNS ADEKTUBHOCTW @HTUINAYKOMHBIX
npenapatoB npopomkaeTcs. [MoBcegHeBHas MpakTuka moka-
3bIBaeT, YTO 3G)(HEKTUBHOCTL M MEPEHOCUMOCTb OFHUX 1 TEX
ke nekapcTBeHHbIX cpeacts (NIC) y pa3nuyHbix BomnbHbIX
HeoauHakoBbl. OTHOCUTENBHO HEAABHO ObINO YCTAHOBMEHO,
YTO BO MHOIOM 3TV OTNMYWS OMPEAENSKTCH TeHeTUHECKUMM
thakTopamu, perynupyowMi npoueccsl Metabonuama, pe-
Lenuun, UMMyHHOro oTBeTa M T.4. B cepeguHe npowroro
CTONEeTWsl Jaxe NOSIBUIOCH HOBOE Hay4YHOE HanpaBneHwe,
00beVHMBLLIEE YCUINUSI TEHETUKOB W KIMHUYeCKuX apma-
KOMoroB - chapMakoreHeTvka, NPeaMETOM KOTOPOW SIBSKOTCS
HaCNeACTBEHHO AETEPMUHMPOBAHHbIE peakLun opraHuama Ha
nexkapCTBEHHbIE Npenaparthbl.

Konuuyectso dhapmakoreHeTM4eCKux 1ccnesoBaHni, kacato-
wuxcatepanum MOYT, BHacToOsILLEe BPEMS KpaliHE OrpaHUYEHO.
Tem He MeHee, YCTAHOBMEH PSf FEHOB, CMOCOGHBIX Oka3aTh
BMMSHME Ha pe3ynbTaTbl MCMOMb30BaHWUS aHTUMIAyKOMHbIX
npenapaTtoB. TaK, rMNOTEH3MBHLIA 3PeKT TUMonona 3asu-
cuMm oT monumopcuama reHoB umtoxpoma CYP2D6 u 6Geta-
appeHopeuentopa [12, 13]. TMnoTeH3nBHbIA achdekT nartaHo-
npocTa 3aBUCUM OT MonMMopduaMa reHoB MpocTariaHauH-
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aHponepokeng cuHtasel 1 (PTGS1), mpocrtarnaHauH-F(2a)
peuentopoB (PTGFR), reHoB 6enkoB MHOXECTBEHHOW Ie-
kapcTBeHHon ycTonumeocT (MRP4) [14, 15]. OueBugHo, YTO
[arnbHeiiliee HakonneHne NogobHbIX 3HaHWA C NOCneayOLUM
NCMOMb30oBaHMEM (DapMaKOrEHETUYECKX TECTOB MO3BONMT
3apaHee MporHo3npoBaTh (hapMaKkoNorMieckuin OTBeT Ha ne-
KapCTBEHHOEe CPEACTBO @, 3HAYMT, MHAMBULYanM3VNpOBaHoO
MOAOWTY K BbIOOPY TAKTMKWN MECTHOI TUMOTEH3UBHON Tepanuu.

CyLLeCTBEHHOE BIMSIHNE Ha ANUTENBHOCTb ADEKTUBHOIO
NIeYeHNst MOXKET OKaabIBaTb 1 cama CTagns rmaykoMHOro npo-
yecca. 3anyweHHas ¢opma 3aboneBaHus B 6OMbLIMHCTBE
CrnyyaeB COMPOBOXAAETCA HEeJONTOBPEMEHHOI cTabunuaaumen
ohTanbMOTOHyCa ¥ TpebyeT nepexopa K XvpypruyeckiM me-
Togam. PesynbTathl OTAENbHbIX MHOMOLEHTPOBLIX WCCEeno-
BaHWN, Kacatowwuxcsl CTaguin 3aboneBaHus Ha MOMEHT nocTa-
HOBKM [yarHo3a, nokasbiBaloT, YTO 40NN Ha4YanbHOMN rnaykoMbi
kpaitHe peako npesbiwaeT uudpy B 30 - 40% [16-19].

Ewe ognH HemanoBaxHbIid (akTop, ONpeaenstoLwmin Bpe-
MEHHbIE paMKV TWUMNOTEH3MBHOTO TEYeHus, onpegensercs
TEPMUHOM «KOMMMaeHe». PesynbTathbl aHammsa okono 50
nccnegosanmin (1970 - 2010 rr.) nokasanmw, YTO CRyCTS rog
nocne CTapTOBOW aHTUTMAyKOMHOW Tepanuu TONMbKO TPeTb
(ot 10 go 68%, MO maHHbIM pasHbIX ABTOPOB) MaLMEHTOB
OCTanuCb NpUBEPXeEHbI HasHayeHHoMy nedeHuto [20]. Hau-
fonee WHTEHCWMBHO 3TOT MOKA3aTeMb CHWXaeTcs B mep-
Bble 3 (Tpu) Mecsua oT Havana neyenns [21-23]. C HU3KUM
KOMMTaeHCOM acCoLMMPOBaHbl MOMOA0N BO3PACT MALMEHTOB
HeoOxoayMas KpaTHOCTb MHCTUNAALMIA [21]. MOXHO yNOMSIHYTb
ele psg obCToATENBCTB M JOMONHUTENBHBIX (PaKTOpOB, CMo-
COOHbIX BbI3BaTb OTKA3 OT AMMTENBHOMO WCMOMb30BaHMS
aHTUIMayKOMHbIX MpenapaToB. B 4acTHOCTW, 3TO BO3MOXHOE
HeraT/BHOE BIWSIHWE rMasHbiX Kanenb Ha MOpdoNornyeckue n
(DYHKLMOHABHBIE CBOVCTBA MENOOMUEBbLIX XENE3, YCUNEeHne
anonTo3a KNeTOK 9MUTENUS KOHBIOHKTMBBI W HanpsAMyH
CBSI3aHHOE C 3TUM pasBuTHE W MPOrPECCUPOBAHWE NATONOTMM
nepegHen NOBEPXHOCTM rnasa [24-26]. [nutencHoe ucnosnb-
30BaHWe aHanoroB MpocTarnaHAMHOB MOXET CHU3NTb 0ObeM
KMPOBOW TKaHM BEK 3a CYET MHTMBMpoBaHus auddepeHLmaLmm
agunoumToB 1 BbITb NpUYKMHON Nepuopbutonatim [27, 28].

C opyroi CTOpOHbI, MPOJOIKMTENBHOE 3PEKTNBHOE Ne-
YeHue MOXeT ObITb C YCeXoM MPUMEHEHO y BonbLUero yucna
NaL1eHTOB, YeM 3TO MPUCYTCTBYET B HAcTOsILLEE BpeMst. Takas
YBEPEHHOCTb 00YCMOBNEHA: BO3MOXHOCTBHO MOBBILLEHUS MOTH-
BaLMM K AMCNAHCEPU3aLm 1 NIEYEHNHO; aKTUBHOMY BbISIBIIEHMIO
1 TeYEHMI0 COMYTCTBYIOLLEN NATOMNOTMM; COBEPLUEHCTBOBAHNEM
BO3MOXHOCTEA AMArHOCTUYECKOM TEXHUKM W MOSIBIEHUEM
HOBbIX (6onee addekTUBHbIX 1 BE30NACHBIX) AHTUTAYKOMHbIX
npenapatos; pa3BuTMEM (hapMakomorM4eckoro pbiHKa B
Lenom, YTo Takke JOMKHO MPUBECTM K YCUNEHMIO KOHKY-
PEHTHOM BopbObI, W, Kak CMeACcTBMe, NOSIBIEHMIO Bbibopa W
CHIDKEHWIO LieHbl; (DOPMUPOBAHMEM YETKMX U MOHSTHBIX anro-
PUTMOB feyveHust (CTaHaapTbl, NOPSAKN, PeKOMeHAauun);
HanpaBneHHbIM 00Y4YEHNEM CMIELMANMCTOB BCEX YPOBHE.

OpHum 13 Hanbonee BocTpebOBaHHbIX MPUEMOB U3 YuCna
MEPEeYNCrIEHHbIX BbILLE SBASETCS BHELPEHMEe Oby4aloLmx
(Hay4HbIX, CEPTUMMKALMOHHBIX 1 Ap.) MPOrpaMmM Ans Bpayei
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1 NaLMEHTOB C LIENbIO JOBEEHMS 1O KOHEYHOTO 3BEHA PE3yrb-
TaTOB MPOBELEHHbIX WCCNEeLOBaHWA, MOATBEPKAAWMX 3¢-
(DEKTMBHOCTb TOTO UMK MHOMO METOAA NEYEHNS, U MOBBILLEHNS]
Takm 0bpa3som o6LLein MHopPMUPOBaHHOCTH coobLecTBa. 3a-
yacTyto, nHopmauus 06 3chheKTUBHOCTU AEACTBUS KOHKPET-
HOM rpynnbl NpenapaToB M BO3MOXHON MPOLOSIKUTENBHOCTH
npumeHeHns otaenbHbix JIC 1 ux koMBUHaUWMit ocTaeTcs He-
[OCTaTO4YHO BOCMPOM3BEAEHHON B NPOGhEeCCHOHANBHON nevaT,
4TO OrpaHN4MBAET BO3MOXKHOCTb UX UCMOMNb30BaHKS.

B aToit cBsian Heobxoaumo CopMMpOBaTh LIENOCTHOE
npeacTaBneHne 06 yxe YCTAHOBNEHHOW paHee NpOJOMmKM-
TENbHOCTU [EMCTBUS TUMOTEH3VBHON aHTUIMAyKOMHOW Tepa-
nuu, MMbo Lpyrnx MeToLoB NedeHus. Mpeambynoil 3Tol YacTy
ob3opa cnegyeT cuntathb BbickasbiBahue T./. Epolesckoro,
koTopblid ewe 40 neT Hasag COODWMM, YTO «MpPK OLEHKE
[ECTBEHHOCTM OMepauun KXenaTenbHO Y4MUTbIBaTb KpuTe-
puM OnuTenbHOCTM Habnogenus go 8 - 10 net u cnegyet
cobriofaTtb OCTOPOXHOCTb MPU OLEHKE Tex onepauui, Hag
KOTOPbIMU BEAYTCS KpaTKOBPEMEHHbIE HABMIOAEHUSY.

Hanpumep, paHee yxe ObiNo yCTAHOBMEHO, YTO MMMNOTEH-
31BHas 3 heKTUBHOCTb HEMPOHMKAIOLLIEN IMYBOKOM CKNEPaKTO-
Mumn (HFC3) y nuy ¢ HavanbHoI cTaguen rmaykombl cocTaBuna
76% npu cpoke HabnogeHus ot 5 1o 10 net [29]. B T0 e Bpe-
M8, 3)EKTBHOCTb OMEpaTUBHOMO NEYEHNS B LIENOM, Y Jny
C MPOLBMHYTbIMM CTaAMAMW TNaykoMbl, Obina 3Ha4NTEMNBHO
Hwke [30]. Mo gaHHbIM Lienoro psiga aBToOpOB, NPOBOAMBLLNX
“CCrefoBaHns B 3TO ke Bpems, OblNo YCTaHOBMEHO, YTO
TMMNOTEH3MBHAs MOAAEPXKKA MOCME XMPYPrNYECKOr0 NeveHus
He TpeboBanach 48 - 72% nauyeHTOB B TeYEHME NEPBOTO rofa
HabnogeHus. Takue pesynbTaThl MO3BOMSIOT NPEANONOXMUTD,
4TO Y rpynnbl 60MBHBIX C HA4aNbHOM CTaAMel rnaykoMbl Meayka-
MEHTO3HOE MMMNOTEH3MBHOE NEYEHNE Taloke A0 OMPEAENEHHOM0
nepuoaa MoXeT ObiTb 3pdekTMBHLIM [29].

lpuBeneHHas LuTaTa CoOXpaHSeT akTyanbHOCTb 10 HACTOS-
LLero BPEMEHW, B YaCTHOCTY U W3-3a TOTO, 4TO 3a 3TOT Nepuog
BpPEMEHU apceHan aHTurnaykoMHbix JIC v mMeTognk neveHus
3HAYMTENbHO PacLUMPUACS.

Hanbonee u4acto HayuHble wuccrefoBaHus B obnactu
CPaBHEHWSI TUMOTEH3NBHOMO [JEMCTBUS OTAENbHbIX KMaccoB
AHTMIMayKOMHbIX PenapaToB NPOAOMKAOTCS HA MPOTSBKEHUN 3
-6 MecsLeB. Kak nonaratot, Takoi CpoK BMSIETCS AOCTATOUYHbIM
Ans 0bbsicHeHus BoamoxHocTen JIC v onpeaenexus Haubonee
3h(HEKTUBHOTO CPEAM HIX.

B pabore Cheng J.W. u coast. (2012) 6bin npoBeaeH
MeTa-aHanu3 nmybnukaumin 3a nepuog 2008 - 2011 rr., B KO-
TOPbIX OLeHMBanach 3PPEKTUBHOCTb  KOMOMHMPOBAHHBIX
AHTMIMayKOMHbIX NpenapaToB, COAepPXaLLX TUMONon. ABTOpbI
npoaHanuaposanu 913 nybnukauuin (813 TeamcoB n 100
OpUWrMHanbHbIX CTaTel), U3 KoTopbix Obina oTobpaHa 41 pabota
n3 CLUA, EBponbl, KaHagp!, latuHckon Amepukun, ABCTpanim,
Wapaungs, Typumu, CuHranypa v TaiBaHsl, BbINOMHEHHas B
pamKax paHAOMWU3VMPOBaHHbIX UCCNEA0BaHWA. [1py cpaBHEHUN
TMMNOTEH3MBHOW  3(h(DEKTMBHOCTM  MpEnapaTtoB  KCanakoMm
(dukempoBaHHas kombuHaums nataxonpocta 0,005% u Tu-
monona 0,5%, Mdansep, CLUA), pyotpas (pukcupoBaHHas
kombuHauus Tpasonpocta 0,004% v Tumonona 0,5%, AmKoH,
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CLUA) u koconT (drkcupoBaHHast kKoMOMHaLUs Jopaonamuaga
2% v Tmonona 0,5%, Mepk, CLUA) Bbino yctaHoBneHo, 4to
KcaniakoM v ByoTpaB fyyLue NOHWXatoT ypoBeHb Bl B TeueHne
CyTOK, 4em koconT (Ha 3,8 1 2,3 mm pr.cT., p<0.011 1 p<0.001
COOTBETCTBEHHO), U MpW 3TOM COMOCTaBUMbI Mexay CoboM
(p>0.05) [31]. B gpyrom cnyyae aBTOpbI B Te4YEHME 12 MecsLEeB
NPOBOAUIN MOHUTOPUHT YpOBHSA Bl 1 3puUTEnbHbLIX (DYHKLMIA
162 nauwuenToB ¢ MOYT, nonyyatoLmx UKCMPOBaHHYH kKoMOK-
Hauuto nataHonpoct 0,005% v Tumonon 0,5% (kcanakom), ko-
TOpast bbina Ha3Ha4eHa B3aMeH aHanorM4HOM, HO pasgenbHON
KOMOVHMpOBaHHOM Tepanuu. beino obHapyxeHo, YTo Yepes 6
MecsLEB nocrne NpoBefeHnst Takol CMeHbl YPOBEHb OdhTanb-
MOTOHyCa Obifl KOMMEHCMpoBaH Yy 6OMbLUMHCTBA GOMBHBIX (1
Mpu 3TOM [OCTOBEPHO MOHW3MNCs Gornee Yyem Ha 2 MM pT.CT.
y 10,6% nauneHToB), a Yepes rog - y kaxgoro nstoro (21,8%)
[32]. B gpyrom rogM4yHOM paHaOMM3MPOBaHHOM UCCIIEA0BaHNM,
KOTOPOE OCYLLECTBIISANOCH B HECKOMbKMX KIMHUYECKUX LIEHTPAX,
ObIN0 NPOBEAEHO CPABHEHME TMMOTEH3NBHOM 3P EKTUBHOCTH
npenapaToB KOCOMT M asapra (huKcMpoBaHHasi KoMOMHaLMs
Bpun3onammga 1% u Tumonona 0,5%, Ankon, CLUA) [33]. Ae-
TOPbI YCTAHOBMMM, YTO 0ba npenapata CTaTUCTUYECKN JOCTO-
BEPHO MOHWXatT ypoBeHb B, npu aToM NOHMWKeHWe odTanb-
MOTOHYyCa Yy MaLlWeHTOB, NONyYaBLUMX a3apry, COCTaBMIO OT 7,2
[0 9,2 MM pT.CT., @ y NuL, nonyyasLLmMx koconTt, ot 7,4 go 8,9
MM pT.CT.

[Ba roga Tepanun, 3a4acTylo, SBNSKOTCA KPUTUHECKAM
CPOKOM MpU Ha3HAa4YeHUM aHTUIMAyKOMHOTO neveHus. B
4aCTHOCTU ObIfI0 YCTaHOBMNEHO, YTO NOCHE 2-X NET MHCTUNNALMIA
Beta-agpeHobnokatopos (Bb) 48,5% naumenTtos ¢ MOYT nmm
obTansmorunepteHauen (OF) nameHunu Tepanuio BCreacTene
ee HeahhekTMBHOCTM [34]. No3xe 0Te4eCcTBEHHbIE NCCheoBa-
TENW YBENINYUAN CPOK HAbMIOLEeHUs MoYTM A0 4-X NeT, W npu
9TOM BbISIBUINI, YTO MOHOTEpanusl ¢ ucnonb3oBaHnemM bb Bbina
addpekTBHo B 51% cnyyaes HabnOLEHUS y WL, C HAYaNbHON
cTagmen rnaykombl [35]. Bmecte ¢ Tem, 6bIno aokasaHo, UTo
nocrne [AByX leT C WCMOMb30BaHMEM MOHoTepanun 6onee
75% naumeHTOB (pasHble CTaguu 6ONE3HW) HyXaawTcs B 2-X
unn Bonee aHTUIMAyKOMHbIX MpenapaTax A/ KOMMmeHcauu
ypoBHs B[ 1 cTabunmsaumm 3putenbHbix dyHKumiA [36]. Konu-
4eCTBO ML, y KOTOPbIX Pa3niyHasi aHTUrNaykoMHas Tepanust
Obina athheKTUBHOM Ha NMPOTSHKEHWM BbILIEYKa3aHHOTO CPOKa
HabnogeHns BapbypyeT OT WUCCnefoBaHMs K UCCIIEA0BaHUI.
B vactHocTi, B pabote Schwenn O. u coast. (2010) 6binm
13yyeHbl AaHHble 2339 maumento ¢ MOYM u O, koTopble
VHCTWNAMPOBANM aHTUIMayKOMHbIE Kanmm KcanakoM Ha npoTs-
XeHwWn [Byx neT. McxogHein yposewb BI[ (Po) coctasun
20,3+4,2 mm pT.cT. Yepes 2 (gBa) roga OH Obln MOHWKEH B
cpegHeM Ha 4,2+4,7 MM pT.CT., 1 coctasun 16,2+3,2 MM pT.CT.
K koHuy BTOpOro roga HabnogeHun 1317 naumeHTos (56,2%)
Mo-MPEXHEMY MOMyYanu Kcanakom, 1 X 3puTesbHble yHKLUK
Bbinu ctabunuanposatsl (Puc. 2).

OThenbHOrO  YNOMWHaHWSA 3aciyxuBaeT TOT hakT, 4To
Bonbluas YacTb NALMEHTOB «MOKWHYNay rpynny HabnoLeHus
BCMEACTBUE TOTO, YTO... UX MPOCTO «HE MOFTIM HAlnTWY, U TONBKO
402 naumenTa (17,2%) cTann nonyyaTb ewje oguH npenapar
BCIELCTBUE HEOCTAaTOYHON 3(DPEKTUBHOCTU WUCMONL3YEMO
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cxembl nevenus [37]. B oTevecTBeHHoi paboTe Gbinu npo-
[EMOHCTPUPOBaHbI  BO3MOXHOCTU  TUMOTEH3WBHOM  Tepanim
CXOJHOTO aHTUIMayKOMHOrO mpenapara (gyoTpas) kak y 6orb-
HbIX C BMepBble BbISBMEHHON TMAyKOMOW, Tak W Y L, YXe
nonyyaBLUMX MeVMKaMeHTO3Hoe neveHune paHee [38]. Cpeaw

HapYXuWnK NoHWxeHue ypoBHS B Ha 2 MM PT.CT. HXe nepBo-
HavanbHoro ypoBHs y 13% naumeHToB 1 elwe B 77% cnyyaes
YPOBEHb 0(hTaNbMOTOHYCa BbIN CHIKEH Ha BENUYNHY MeHee 2
MM pT.cT. (P0), YTO B LYenoM NO3BONMIIO CAeNaTh BbIBOA O Mpo-
LOMKUTENBHON 3hPEKTUBHOCTU AEMCTBUS 3TOM (OMKCUPOBaH-
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Puc. 2. CpegHuit yposeHb Bl npu ncnonb3oBaHum npenapata kcanakom (Mdainsep, CLLA)
npu AByxneTtHeM nepuoge HabnogeHus (Lut. no Schwenn O. u coasr., 2010).

npenapaToB MPeALIECTBYIOLLE Tepanuu Obinu aHanoru npo-
CTarnaHanHoB, (PUKCMPOBaHHbIE U HEDUKCUPOBAHHbIE KOMOU-
Hauuv aHanoros npoctarnaHanHos v bb. AsTop Hawen npume-
HeHve yoTpaBa JOCTaToOuHO A dekTBHbIM Y 56% naumeHToB
¢ M3r. B dwmHane uccnenoBanust ypoBeHb 0pTanbMOTOHyCa
(Pt) y mauneHTOB C HayanbHOW CTaaueil rmaykoMbl COCTaBUI
(NpaBbIi K NeBbIN rNa3 co0TBETCTBEHHO): 19,5+0,9 MM pT.CT. 1
18,8+0,6 MM pT.CT.; y 6OMbHBIX C passuToil cTagmei - 19,1+0,4
MM pT.CT. 1 18,5+0,4 MM PT.CT.; y NN, C Janeko 3alleawen
cTagmen rmaykombl - 19,2+0,9 mm p1.cT. 11 18,00 MM pT.CT. YK
YNOMSIHYTbIE BbIlLE aBTOPbI MPOAOITKMANM CBOE MCCrnefoBaHNe
Mo 13y4eHnto achPEKTUBHOCTM Npenapata kcanakom o 36 me-
caueB HabnoaeHus [39]. Mo okoHYaHWI0 3TOro Cpoka, OHW 06-

o
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o
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HOM KOMOMHaLMN NekapCTBeHHbIX cpeacTB (Puc. 3). ABTOpbI
HalmnM, YTO OTKa3 OT MPUMEHEeHUs Kcanakoma BCReACcTBue
HEeJOCTaTOYHOMO MOHWKEHUs ypoBHS Bl Gbin ycTaHoBnEH
TONbKO Yy 33 6onbHbIX (20,4%).

B TeueHme 4 (4eTbipex) NeT NpoBOANUIOCH OTKPBITOE MPOC-
MEKTWBHOE 1CCNEAOBaHNe MO CPABHEHWIO TWMNOTEH3NBHON
3(hPEKTUBHOCTN NpenapaToB KOCOMT U KCarnakom 1 COXpaHEHUIO
3puUTenbHbIX GyHKUMA y 178 BonbHbIX ¢ rnaykomon. K KoHLy
cpoka HabniogeHus B obomx rpynnax ypoeHb Bl (Po) 6bin
MOHWKEH CTaTUCTUYECKM pdocToBepHO (14,7£19 mn 14,742
MM pT.cT., p<0.001). Crabunusaums rmaykomMHoro npouecca,
MOHWTOPMHI KOTOPOTO aBTOPbI OCYLUECTBASNM MPW MOCHeno-
BaTeNbHbIX MCCMEAOBaHNAX MONS 3pEHMs nauueHToB, Gbina

0 6 12

18 24 30 36

Period (months)

Puc. 3. CoxpaHeHne NprBePXXEHHOCTM NCMONb30BaHUS (IUKCUPOBAHHON KOMBMHALIMK NTaTaHONPOCT-TUMOMONa Manear B 3aBucH-
MOCTW OT cpoka HabmtoaeHne, metof Kaplan-Meier (uut. no Inoue K. 1 coasr., 2014).
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pocTurHyTa y 70,9% 6onbHbIX, nonyyasLumx kocont ny 17,9%
NaLMEHTOB, KOTOPbIM BbIN HasHaueH kcanakom [40].

B Hactosilee Bpems CyllecTBYeT OrpaHUYeHHOe Komu-
4ecTBO paboT, B KOTOPbIX MMMOTEH3MBHAsA 3EKTUBHOCTL
TOr0 wnn wmHoro knacca JIC mpocnexeHa Ha MpOTSHKEHWM
naTUNeTHero nepwoga Habmnwogenus. K uucny Takux pabot
npexge BCEro CrneayeT OTHECTW WCCefoBaHWE MO OLEHKe
CTEMEHN M3MEHEHWA MUIMEHTALMM pagykHOW 000MmoYkM 1
TMMOTEH3MBHOM 3(PEKTUBHOCTM NpenapaTta KcanaTaH (nata-
HonmpocT 0,005%, MNdpairzep, CLUA), 3asepiueHHoe B 2004 rogy
[41]. ObcnepoBaB 519 mauMeHTOB, aBTOPbI YCTAHOBWIM, YTO
noHvxeHne ypoBHs Bl He meHee yem Ha 25% OT UCXOAHOMO
ObIno JOCTUTHYTO Be3 JONOMHUTENBHON MMMNOTEH3MBHO Tepa-
nun y 70% BonbHbIX. Yepes HekoTopoe Bpems Gbinn onybmnu-
KOBaHb! JaHHbIE C TEM Xe AW3aiiHOM, HO NMPW NPUMEHEHNN Mpe-
napara kcanakom [42]. B uccnegoeaHum Gbiny npoaHanuanpo-
BaHbl AaHHble 974 nayvenTtos ¢ MOYT n OT, u3 Hux 525 (59%)
ObInun BKITOYEHbI B OUHATBHBIA MPOTOKON. MICXOAHbIN YpOBEHb
B[ (Po) coctaun 21,0+3,4 MM pT.CT. 11 Yepe3 5 neT oH Gbin
[0CTOBEPHO MOHWKEH B CpeaHeM Ha 4,0+4,2 mm pT.cT. (Puc. 4).

23 1

22 4

20 -

18 A

Mean IOP (mm Hg)

17

WCMoMnb3oBaHMe KOMOWHaLMK, cogepkallern gopsonamma, [o-
MOSHUTENBHO MPUBENO K YNYYLIEHWIO TEMOANHAMUYECKIX MO-
kasaTenen (NOBbILIEHNE KOHEYHOW AMACTONMYECKON CKOPOCTH
KPOBOTOKA W CHUKEHME VHAEKCA PE3UCTEHTHOCTM B MNa3HUYHO
aptepum) (p<0.001) [43].

[Mmaykoma - XpOHMYeCKoe MpOorpeameHTHoe 3aboresaHve,
4TO rnogpasymeBaeT Hamuume OONME3HEHHOTO COCTOSHUSA U
HeoOX0AMMOCTW MCMONb30BaTh TEYEHNE B TEYEHWe BCE
XM3HW MaLMeHTOB OT MOMEHTa ero ycTaHoBneHus. Hemarmo-
BaXHbIM aCneKkTOM BblOpPaHHONM CTpaTern NeYeHWst BbICTy-
naeT nokasaTenb BepOSTHON MPOJOMKUTENBHOCTM XW3HM Na-
LMEHTOB C rraykomoil. PaHee Bbino onpegeneHo, Yto cped-
HAA OXupaemas MpOLOMKUTENBHOCTb KW3HU COCTOSILMX Ha
gucnaHcepHoM yyete BonbHbix TMOYT (n=573) cocTaBnset
12,0+0,8 net [44]. B Takom cnyyae crnefyeT npusHaTth, YTO
CyLLECTBYHLLME BO3MOXHOCTI MEAMKaMEHTO3HOI Tepaniu, no-
3BOMNSIOT NMPOBOANTL 3(PEKTUBHOE NEYEHNE HA MPOTSHKEHUM
MOYTY MOMOBMHbI 3TOTO CpOKa.

B pamkax pgaHHoro o03opa npegnpuHsTa  mombiTka
000CHOBaHMS  MpUYMH  HEADEKTUBHOCTM  TUMOTEH3NBHOM

Puc. 4. CpegHuii yposeHb Bl npu ucnonb3osaHuv npenapata kcanakom (Mdansep, CLUA) npu natunetHem nepuoge Habnto-
peHust (Lut. no Alm A. u coasr., 2011).

Cpeay 60mbHbIX, KOTOPbIE HE CMOTIM MPOAOITKATL UHCTY-
nnsuum (Bcero - 449 yenosek), Tonbko 122 naupenta (12,5%)
0TKa3anuCb OT Ha3HAYEHHO Tepanuy BCreaCTBINE HEROCTaTOY-
HOW TUNOTEH3NBHON 3eKTUBHOCTU Npenapata. [locnegHas
okasarnacb COMOCTaBWMOW Y MaUMEHTOB C W3MEHUBLLMMCS
BCMEACTBME NIEYEHNS LIBETOM pagyKHOM 0605104KN 1 BOMbHbIX,
Yy KOTOpPbIX TaK1X U3MeHeHW 0GHapyeHo He Bbino.

Martinez A. n Sanchez-Salorio M. (2009) n3yunnu Bnus-
HWe npenapaToB KOCOMT M asapra Ha peTpobynbbapHyt re-
MOZMHAMWKY W TMOHWKEHME YPOBHS OTanbMOTOHyca y na-
umentoB ¢ MOYT npn HabmogeHu Ha npoTspkeHun 60-Tu
mecsueB. [Npu 0AWMHAKOBOW TMNOTEH3MBHON 3((HEKTUBHOCTM
(oba npenapara B KOHLe MCCMEeA0BaHNS JOCTOBEPHO MOHU3NIN
ypoBeHb BI[] Ha 4,3 MM pT.CT., N0 OTHOLIEHWK) K UCXOLHOMY)

2017, Vol. 7, Issue 2

AHTWUIMayKOMHOM Tepanuu, W NpencTaBneHnst COBPEMEHHbIX
BO3MOXHOCTEN MENKaMEHTO3HOTO NTeYEHNs, C aKLEHTOM Ha
€r0 MPOAOITPKNTENBHOCTb, U C YY4ETOM OMyBIMKOBaHHbIX Knu-
HUYECKNX UccneqoBaHuin. [JencTBUTENbHO, MeankaMeHTo3Has
TUMOTEH3MBHAs Tepanust MOXeT BbITb 6e30macHoi  addekTms-
HOWM, AaXe HecCMOTPS Ha MHOTOYMCREHHblE Npobnembl, CBs-
3aHHble C WHAMBMAYaNbHBIMKA  UMMYHO-MeTabonnyeckumm
npoueccamt, COBMIOEHMEM NaLWMeHTaMU MPUBEPKEHHOCTH
K INEYEHWI0 1 T.4. AKUEHTbI COBPEMEHHBIX MCCIeA0BaHWiA
B 00MacTi n3yyeHus NpPOAOIKUTENBHON 3(EKTUBHOCTM
WCMOMb30BaHNS a@HTUIMAyKOMHBIX MpenapaToB, Mo BCe BU-
AUMOCTY ByayT HanpaBneHbl Ha NEPCOHNPULIMPOBAHHbIE BO3-
MOXHOCTH, C y4€TOM WHAMBMAYaNbHbIX 0COGEHHOCTEN Kaxaoro
nauueHTa.
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KauHu4yHu npequ3BukamenacmBa B guazHocmukama u
mepanusima Ha guabemHama pemuHonamus

Xp. BuguHosa, MNp. l'yryukosa
COBAIT ,3pehne”, Cochus

Clinical changes in the diagnostics and treatment of
diabetic retinopathy

Ch. Vidinova, Pr. Gougouchkova
Eye Hospital ,Zrenie”, Sofia

Pesrome

Hen: [nabernara perunomatus (/IP) e 3acTparmaBammo 3peHHETO yCIOKHEHHE Ha auadera. LlenTa Ha HACTOSIIETO
W3cIeBaHe € 1a 0OCHINM HOBHTE METOAM 3a IUATHOCTHKA U Tepanus Ha J[P.

Marepuana u Mmetoau: Brimtouenu ca 134 nanuentn ¢ HenponudeparuBaa quabetna perunonatus (HITP). ITpu 60 ot
TSX ce HaOIoaBanie KIMHAYHO CUTHU(HUKAaHTEH MaKyJeH ejieM. Beuuku manuenTH, 06sxa moapoOHO M3CIeBaHu 32
30, ¢dyunycdororpadus u OCT. IIpu nanuenTuTe ¢ nuadbeTeH MakyieH eaem npuiokuxme anti-VEGF npenapatu.
Pesyararn: [Ipu namenture ¢ HIT/IP ce HabironaBame n3paseH 1udy3eH MakyJIeH eJieM, KaTo CpeJJHaTa HeHTpaIHa
petuHHA nedenmHa 6emne cpenro 350 mk. Ciren m3mon3yBaneto Ha anti- VEGF ce HabmromaBa 3HaUUTEITHO peIylpaHe
Ha MaKyITHUS €/IeM U oAoOpsBaHe Ha 3puTenHara octpora. Ilpu 7 oT manuenture u3non3ysaxme Eylea, HO nmMeHHO
TOBa Oelre rpynara ¢ Hai-3HAYUTEITHO MOJ00pEeHHeE.

3akurouenne: [Ipu nannentu ¢ JIP e 0coOeHo BaKHO J1a ce M3BBPIIM TOYHA AMarHocTrka. Hammre pe3ynrary nokassar,
ye Aflibercept e edekruBen npu narmenture ¢ [P, kato HamalsiBa CUTHU(UKAHTHO CHIOTENIHATA (peHeCTpanus u
HATPYIIBaHE Ha TPOMOOIIMTH ¥ €PUTPOLIUTH B KAIMIISIPHISI TyMeH. TOBa Ope/iessi v MO-IIPOIBIKHTEITHOTO HAMAJISIBAHE
Ha Tra0eTHHS MaKyJIeH e/IeM W 3alla3BaHe Ha 3pUTeITHATa OCTPOTA.

KuarouoBu gymm: nuabetna peruHonatus, aflibercept, curanukaHTeH MaKyJeH €IeM.

Abstract

Purpose: Diabetic retinopathy is a sight threatening disease one of the worst complications of diabetes. The aim of our
study is to show the clinical outcomes in diagnostics and treatment of diabetic retinopathy patients.

Methods: In our prospective study 134 patients with non proliferative DR were enrolled. In 60 of them clinically
significant macular edema was found. All patients underwent complete ophthalmologic examination including OCT.
In the cases with macular edema anti-VEGF drugs were administered intravitreally.

Results: In the NPDR group significant macular oedema was found initially on the OCT pictures. CRT was
approximately 350 mk. After the course of anti-VEGF a general reduction of the macular oedema has been found with
decrease of the CRT and improvement of the visual outcome. In 7 patients Eylea was used and the improvement in the
retinal thickness was most significant.

Conclusion: In DR new methods of diagnostics and treatment are of importance. Our results point out that Aflibercept
is very effective as it leads to significant reduction of endothelial fenestration and clustering of thrombocytes and
erythrocytes in the capillary lumen. Thus makes the effect more significant and long lasting.

Key words: diabetic retinopathy, aflibercept, significant macular edema.

YBoa

[nabetHata petuHonaTus ([IP) e eaHa OT OCHOBHMTE Mpy-
UMHKM a crnenoTa B cBeToBeH Mawwab [1, 5, 9]. MauyneHTtute ¢
ToBa 3abonsiBaHe MMat 25 MbTW MO-TONSAM PUCK OT Crnenota
B CpaBHeHWe C HeamnabeTuuyn. B nocnegHuTe roguHu Bce no-
BeYe Ce pasBMBaT CTpaTerunTe 3a nMpounakTuka u neveHne
Ha 3abonsBaHETO, KaTo Ce THPCAT KAKTO MO-LLafsALLM Na3epHH
TEXHWKM, Taka 1 HOBW (DapMakomorMyHN CPEACTBA W NO-paHHa
BUTpEanHa xvpyprus 3a npeaoTBpaTsBaHe nocneauuute Ha
3abonsBaHeTo.
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Enupgemunonorus

Mo-ronsiMata rpyna oT anabeTHUTE NauueHTn ca Tesn C
HeWHCcynuHo3aemeum Tin anabet T.H. Tvn Il, gokato camo B 10
- 15% ca nHycnuHosasucummute auabetuum - in | [2, 6, 8, 11].
Ot cBos cTpaHa yectoTata Ha [IP npu MHCynuHO3aBUCUM TuN
avaber e 50 - 54%, a Npy NaUYeHTI C HEMHCYIMHO3aBUCUM THM
anabet okonm 35 - 39%. CmsTa ce, ve g0 2025 rognHa cnyyam-
Te Ha AnabeTHa peTuHonaTus Guxa ce yBenmuunm 4BonHo. He
pobpus KOHTpon Ha guabeta 1 no-ronsamarta LABHOCT yBenw-
yaBart pucka oT pa3sutue Ha [IP. CpeaHus npoLeHT Ha nauu-
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eHTuTe ¢ [IP B MHAYCTpWamnHo pasBuTuUTe CTpaHmu e okono 22%
W HapacTBa C yBenuyaBaHe NPEeXMBAEMOCTTa Ha HACENEHNETO
[3, 7, 10, 11]. Okassa ce, 4ye npu 10 rognwHa AaBHOCT Ha aua-
Berta npu 37% ot naumeHTuTe ¢ Tun 1 gnabet ce Habnoaasa
BMOLLABaHe Ha 3peHneTo cbe 3aryba Ha noseye OT 15 3Haka,
[0KaTO MPU HEMHCYNWH 3aBUCYMUTY MALWEHTU TO3M MPOLEHT
e 22% [4, 26].

OnpepeneHue

[unabeTHata peTuHonaTus npeacTaBnsiBa eaHa MUKPOaHru-
onaTtus, Npu KOSITO Ce yBpexaaT CbAoBeTe Ha MUKPOLMpKyna-
uusiTa - Kanunsipu, apTepuonu 1 BeHynu. Hapylwasa ce Hop-
MarHaTa XemMoauHaMuka B PETWHATa U Ce Cb3AaBaT YCroBuS
33 TbKaHHa XUMOKCKUS M ucxemusi. Hain-TexkuTe nocneauuy ot
HapylleHaTa MUKpPOLMPKYnaLmus ca pasBuTUTETO Ha MakymneH
efem npu HenponudepaTueHata popma Ha 3abonsBaHeTo u
pasBUTUETO Ha HEOCHAOBW Nponudepauun, ¢ nocrensaLlo
TPaKLMOHHO OTNenBaHe Ha peTuHaTa npu nponudgepaTneHaTa
copma. /I B gBata crnyyast ce JocTura O TpaHO yBpexaaHe
Ha 3puTtenHata octporta [1, 12].

Marochmuanonorus

TOYHMAT NaTOPU3MOMNOrMYEH MeXaHW3bM, Bogely A0 Mno-
sBaTa Ha [IP He e Hamb/HO W3BECTEH. VIMa HAKOMKO Teopuu.
Mpegnonara ce, Ye eNEKTPONNTHUAT AucOanaHc, MPUYMHEH OT
BMCOKITE HMBA Ha anjonasHa pegyktasa WMa LMTOTOKCUYEH
e(eKT BbPXY NEPULMTHUTE KNETKW 1 MO TO3W HAYMH MPOMEHS!
CTPyKTypaTa Ha CbpoBETE W BOAM A0 MUKpOaHeBpusmm [12,
13]. B cblwoTo Bpeme 3apebeneHata GasanHa membpaHa w
MoBWLLEHATa NPOAYKLWS HA eNEMEHN Ha MEXAYKNETbYHUS Ma-
TPVKC Ca eHa NpeanocTaBka 3a NPOMsHa Ha XeMoAMHaMuKaTa
Ha peTuHaTa U HapyllaBaHe Ha KpbBHO-peTUHHaTa Bapuepa,
C HaTpynBaHe Ha ekCcTpaLenynapHa TeYHOCT nog opmarta Ha
peTuHHEH efeM. Mpuema ce, Ye KneTkuTe Ha Bb3MnaneHueTo -
NEBKOLMTM 1 Makpodharu CbLLo y4acTByBaT B Natodnanonoru-
ATa Ha [IP npeam3BuKBalKK OKMy3Ws U HapyLuaBaHe Ha Kanu-
napHata nepdysna [13, 14]. B nocnegHute roguuu ce oTaens
0C06€EHO BHMaHME Ha Ba3omponudgepaTBHUTE akTopu KaTo
MpWYMHa 3a HeOBacKynapusaumsTa. ICXeMUYHUTE 30HW B peTu-
HaTa Ca U3TOYHMK Ha Ba3onponudepaTuBHU akTopu 1 CTUMY-
nupart pa3BUTUETO Ha NponudepaTBHa AnabeTHa peTnHona-
Tus. VEGF ce oTaensi rmaeHo ot PIIE kneTku, HO CbLLO Taka 1
OT NEpULNTUTE 1 OT EHAOTENHMTE KNeTku [3, 15, 18].

PuckoBu dakTopu

[P e mynTuchaktopHo 3abonsiBaHe, YUATO TEXECT W CTEMNeH
Ha W3sBa 3aBKCK OT CNEAHNTE (hakTopu:

m [laBHOCT Ha AnabeTa - Ma AMpeKTHa 3aBUCUMOCT MEXIY
[aBHOCTTa Ha AnabeTa u TexecTTa u yectoTata Ha [iP. Mauw-
€HTW C 1aBHOCT Ha AnabeTa 10 rogmHu 1 noseYe ca C No-BUCOK
PUCK OT pa3BUTME Ha YCIOXHEHUS B peTuHaTa [4, 17].

m KOHTpON Ha KpbBHAaTa 3axap - NOWMWST KOHTPON Ha Au-
abeTa C YeCTU CbCTOSHUS HA XUMO UMW XMNEprIvKeMnn € [1o-
KasaH pUCKOB (hakTop 3a paHHO passuTie Ha [IP. MHOXeCTBO
Mpoy4YBaHMs ca AoKa3au 3Ha4YUTENHOTO HaMarnsBaHe Ha pucka
OT MPOMEHM B peTUHaTa Unu Mporpecust Ha ChblLecTByBaLla-
Ta BEYe PETMHONATWS MPU WHTEH3NBHO NeyeHne Ha auabeta
u ctabuneH kpbBHO3axapeH npodwmn. Mpuema ce Cbluo, Ye
HamansiBaHeTo HWBOTO Ha FMWKMPaHWS XeMOrnobuH B cepyma
BOAM [0 3HAYMTENHO HamansBaHe Ha nporpecusTa Ha [IP 1 Ha
pucka oT nponudepauun B 04HOTO AbHO [19, 20, 21].
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m Bb3pacT - yecToTata u TexecTTa Ha gnabeTHaTa petu-
HonaTus npum TMn 1 gabet ce yBenuyasat ¢ Bb3pacTTa, TakaBa
3aBMCMMOCT He ce Habmtoaasa npu Tun 2 guaber.

m XWnepToHus - MHOXECTBO npoyyBaHns kato - WESDR,
UKPDS pnoka3BaT,4e X1nepToHusTa € pUckoB haktop 3a nposi-
BaTa Ha gnabeTHa peTnHonaTtus 1 MakyneH egem. Mpu KoHTpo-
NMpaHe Ha KPbBHOTO HansraHe ce HamarnsBa pucka oT 3aryba
Ha 3peHneTo ¢ okono 2 peda npu 47% ot anabeTuuuTe.

m Hedponatus - HanMYMETO Ha BUCOKOCTEMEHHA MpoTe-
nHypus npu auabetuum tmn 1 B 97% BoaM [0 pasBuTME Ha
puabeteH makyneH egem (OME). Cuuta ce, Ye NpoLEHTLT Ha
nponudepateHata auabeTtHa petuHonatus (MAP) e mHoro
Mo-YecT MpW NaLMEHTN C nepcucTMpaLia MUKpoanbyMuHypus
[20, 21, 24].

m GamunHa 06peMEHEHOCT - MpUeMa Ce HanmnymneTo Ha re-
HeTWYHa npeaucnosnuumsa npu pa3sutueto Ha [P. MauneHTtute
¢ HLA DR4 v nuncrealy HLA DR3 ca BACOKOpUCKOBYW 3@ pa3Bu-
Tveto Ha MN1P.

m CepyMHM NMNuayM - BACOKMTE CTOMHOCTM Ha XonecTepona
1 CEepYMHUTE NUNMAM ca NpeanocTaBaka 3a oTnaraHe Ha TBbp-
QM ekcynatv B MakynHata 3oHa u JME. [locta cBefeHns uma
cbbpaHm 3a nopgobpsBaHe CbCTOSHUETO Ha eAemMa, HamansBa-
He Ha KOnM4eCTBOTO Ha TBbPAMUTE eKCydaTV Mpu NauueHTn ¢
TMn 2 guabeT, NekyBaHu C HamMansBaly HUBOTO Ha XOnecTe-
pofa u NMnNuauTe nekapcTBeHn cpeacTaa kato - atorvastatin, B
koMBMHaLKs ¢ nasep Tepanus.

® AHEMWS - HUCKUTE CTOMHOCTU Ha XeMaToKpuTa ca [oka-
3aH puCKoB (PakTop 3a pasBUTUETO Ha TexkocTeneHHHa MOP u
Texka 3aryba Ha 3peHue. [peausBukaHaTa OT aHeMusiTa Xuno-
KCWsi pW HKUBA Ha xemaTokpuTa oT 12 g/l ce cmsTa, Ye npuin-
HSIBAG MUKPOQHEBPU3MM 11 PETUHONATUS.

m BpemeHHocT - gnabetuukute ¢ Tvn 1 auabet no Bpeme
Ha GpemeHOCT umart 3.2 MbTW NO-ToNIsIMa BEPOSITHOCT OT pasBi-
Tveto Ha MNAP.

LlenTa Ha HaCTOALLOTO N3MOXEHWE € Aa MOCOYMM AnarHoc-
TUYHUTE W TepaneBTUYHU NPEeaU3BUKTENCTBA NMPU NEYEHNeTo
Ha MauMeHTU C HemponudepeTuBHa AnabeTHa peTnHonaTs.
[a 06cbanm HoBUTE TepaneBTUYHN Bb3MOXHOCTM NpU NaLyeH-
TV C ToBa 3abonsBaHe. [okassame peayntatv oT 134 nauueHTn
Cc auabeTHa peTuHomaTus - HenponudgepaTueHa opma, npe-
muHanu npe3 COBAI ,3peHune” 3a nepuoga ot 2015 - 2017 r.
Bcuykv naumeHTu ca uacnegsann nogpobHo o TanmonornyHo,
30, thyHpocosa doTorpacus, dnyopecLenHoBa aHrmorpadus
n OCT. Ot npernegaHnTe naumeHT 60 ca cbC CUTHUGUKAHTEH
MaKyneH eaem, Mpu KOMTO Ce NMPUNoXK neveHne ¢ aHTn-VEGF
MeavkaMeHTu, 3 nocnefoBaTenHu annmkalumm.

Pesyntatu

B HalweTo npoyyBaHe BKIO4MXME NaLMeHTH ¢ Henponude-
paTvBHa copma Ha AnabeTHa peTUHONaTHS, HAKON OT KOMTO C
n3paseH makyneH eaem. [lnabetHnte npoMeHn B ounTe Morat
fa ObaaT npeacTaBeHu B ABE KMMHUYHK hopMu: Henponude-
patuBHa guabetHa petuHonatus (HIMAP) u nponndepatveHa
puabetHa petuHonatus (MAP). Mo yecto cpewana e HIAP,
KOSITO € B Npsika 3aBUCHMOCT OT OCHOBHOTO 3abonsiBaHe - aua-
et 1 KOHTpona Ha kpbBHaTa 3axap. I[P ce pa3suBa B 04M C
PETWHHA NCXeMUS, BCNEACTBIE NPeALLEeCTBaLLO yBPeXaaHe Ha
MUKPOLMpKynauusTa 1 kanunspHa oknysus. Moxem aa kaxem,
ye MNP e eaHo ycnoxHenne Ha HIOP, npu koeTo ce nonyya-
BaT OBLUIMPHI 30HW Ha HapyLUeHa KanunsipHa nepdyans.
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OnnaksaHusTa Ha nauueHTuTe ¢ [nabeTHa peTuHOmaTMs
Morart fja Bapupar:

m  MeTamophoncum - 3KpUBSBaHWUS Ha NpaBuTe NMHUN.

m  HamaneHa KOHTpacTHa YyBCTBUTENHOCT.

m  LleHTpaneH ckoToM. TbMHO METHO MPep OKOTO.

m HamaneHo [0 HambIHO 3arybeHo LIEHTpaHO 3peHie

m [lereHa npeg OKOTO - MpU XeMopari, OTnenBaHe Ha
peTuHaTa.

Odhranmockonckara kapTiHa e Taau, KOSTO nokasea A0 ro-
nama creneH gopmara Ha 3abonssaHeTo. Henponudepatue-
HaTa guabeTHa peTuHonaTusl, kosTo HabnogaBaxme Mpu Ha-
LUMTE NaLMeHTH ce xapakTepuanpa ¢ Gorata Haxogka (Pur. 1).

our. 1. LiBeTHa CHUMKa Ha O4HOTO AbHO Ha nauueHT ¢ HIAP,
BMXKIAT CE HSIKOW OT XapakTepHuTe 6enean - MukpoaHeBpy-
3MW, TOYKOBWAHW KPBBOU3IMBU, CYXW 11 BNAaXHN eKCyLaTu.

KoHcTtaTupaHu ca CnegHuTe HaxoaKu:

- MUKPOaHaBPU3MK - cakoobpasHo pasLuMpsiBaHe Ha Cbo-
BMTE CTEHW, KOETO € MbpBaTta BuauMa cturma Ha fiP

- TOYKOBMOHM XEMOpAruyM pasnomnoXeHU BbB BbTPELUHUTE
PETUHHM COeBe

- TBbPAYM ekcydat, Gener Ha peTUHeH egem

- U3BWTU M MPOMEHEHM MO XOAa CY BEHO3HM CbA0BE

- BNIAXHW ekcyaatu - bener Ha oknyaus Ha apTepuantm ka-
nunsipu

- MIHTpapeTWHarH1 MUKpoBackynapHu aHomanuv - IPMA

- PETWHEH efieM - HaTpynmBaHe Ha TEYHOCT B PETWHHWUTE
cnoese.

EfHo 0T Hamn-cepnosHuTe yernoxHeHnes Ha HITAP e makyn-
HWSAT edem, BOfeL 40 CEepUMO3HO YBpEeX4aHe Ha 3puTenHata
ocTpoTa. WHTpapeTuHHaTa Te4yHoCT ce cbbupa B Makynata
OT MWKPOAHEBPU3MANHO PasLUMPEHUTE CbAOBE, YUUTO CTEHU
ca C NpOMEHeHa MpOoMyCKNMBOCT. 3a CUTHUMKAHTEH MaKyneH
efieM npremame T031 HammMpaLl, Ce Ha PasCTosiHMe 2 A1CKOBU
AuaMeTbpa OT LieHTbpa Ha Makynata [22]. YeCTo XpoHn4HNST
MaKyneH efem Ce CbyeTaBa C HanMYMeTo Ha TBbPAW exkcyaaTy
nof chopmata Ha MakynHa 3sesga. 1o cBosiTa TEXeCT efeMbT
MOXe [ja Ce Knacudumumpa kato HayaneH, CPeaHO TEXBLK U Te-
XbK (ur. 2. Aun B).

Cratuctnyecku okono 50 % ot HMAP npemuHasar 8 MNP,
€70 3alLo Hakow npuemat MAP 3a ycnoxHexve Ha HITAP. Mpu
60 naumeHnTa - 40% ot cnyyauTte HabnoaaBaxme CUHUGNKaH-
TEH MakyneH egem ¢ HamanssaHe Ha 30 - ot nopsabka Ha 0.1
1 MO-MarKo.
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[unarHocTuka

N3cnenBaHeTo Ha nauueHTUTe OOWMKHOBEHO BKMHOYBA 3a-
AgbnboyeHa aHamHe3a C OTYMTaHe [aBHOCTTa Ha Auaberta,
Hanuume Ha PUCKOBK (PaKTOpK, KOHTPON Ha KpbBHATa 3axap.
TobpcsT ce knnHMYHNTE Benes Ha 1P ¢ anpekTHa 1 HAMPeKTHa
obranmockonus. Macnegea ce 3putenHarta ocTpoTa, Hammim-
eTo Ha meTamopdoncun. OcobeHo BaxHa e ponsta Ha dry-
opecuuHoBaTa aHruorpadus 3a onpegensHe dopmara, cre-
MeHHTa Ha 3acsiraHe - fokaneH unu audyseH PETUHEH efem,
Hanuume Ha curHudKaHTEH MakyneH egem. BaxHo e ga ce
TbPCAT LieneHaco4eHo puckoBuTe (hakTopu 3a Nporpecus Ha
HIMAP 8 MNAP - BkntoyBawm - 0BWIMPHM 30HM Ha kanunspHa
Henepdhyausi, CUMHO AunaTMpaHu Kanumisipu ¢ HanMYMeTo Ha
WHTpapeTUHanHu MukpoBackynapHu aHomanuu (IPMA), andy-
3usi Ha 6arpuno B kbcHUTe hasu [27].

Hanocnegbk B odpTranmonornyHata mnpakTuka  LUMPOKO
HaBrese W e4yH HOB METOA Ha AMarHOCTUKA - OMTWUYHATa KO-
xepeHTHa Tomorpacust (OCT). Ta ce Hapuya owle “onTuyHa
Broncus” Ha OKOTO, MpW KOSITO MOraT fa Ce ornefaTr O4YHUTE
CTPYKTYpK NoA00HO Ha X1CTOnoruyeH npenapart. M3cneasaxe-
TO CE M3BBPLLBA Ha TACHA 3eHWLa M AaBa MHOTO LIEHHa UHGOp-
Maumsi, 0COOEHO 3a HaNMYMETO Ha CUTHU(WKAHTEH PETWHEH
enem. MporpamuTe 3a KONMYECTBEH aHaNN3 AaBaT Bb3MOXHOCT
3a onpefensHe nrowiTa 1 u3mepeaHe gebenuHarta Ha peTuHa-
Ta. MOXeM CbLIO fa OLEHUM CTEMEHTTa Ha PETUHHWS OTOK,
KaKTo W ja NpocrneauM NPOMEHMTE BbB BPEMETO. 3HaUMTENHO
Ce yrecHsiBa 1 AOKyMEHTMPaAHETO Ha edeka OT NpoBeAeHaTa
Tepanusi ¢ OCT nporpamuTe 3a aHanua. Mpu BCUYKW NaLueHTn
B M3crneABaHarta rpyna ce Hanpasy kakto ®A ¢ kamepa Cannon
X1, Taka n OCT cbe cnektpaneH anapat - RTVue 6.8.

TepaneBTMYHO NoBeaeHUE

Makap aa ce nosHaBa oTaaBHa [P Bce olle HaAMa gocta-
TbYHO €(DEKTMBHO fEYeHue, KOeTO fa Cnupa naTonoruyHu-
T€ MPOMEHN B OKOTO. BCe oLe ce TbpcaT HOBK NekapcTBEHU
CpeACTBa, CnocobHN edhekTUBHO fa cnpaT pasBUTUETO Ha Na-
TOMNOTMYHUTE MPOLIECH M Aa 3ana3sdT 3puTenHaTta ocTpota Ha
nauuenTtute. CnegHute meToau, Morat ga ObaaT U3non3eaxm,
npy neyeHneTo Ha 1P

m JlasepTepanusTa € eanH 0T OCHOBHUTE METOAM 3a Jle-
yenue npu AP. [lokasaHo e, 4ye Ts Hamanssa ¢ 50% pucka ot
cnenota [1, 3, 11, 23]. B 3aBucumocT ot Buaa Ha 1P ce npuna-
raT 1 pa3nuyHu TexHukin. ObukHoseHo npu HINIP Hait-yecto ce
npunarat unu dokanHa obpabotka (50-100 mm, 0.05-0.1s)
TEMMopaneH MakyneH 6apax unu npu no- AndyseH eaem rpua
TexHukaTta (<200 mm, 0.05 - 0.1 s). B noBeyeTo cnyyan nasep
TepanusiTa ce KOMOUHMPa C MeANKaMEHTO3HO NIEYEHNE - Cbo-
YKPENBALLM 1 aHTWarperaHTu.

m  Mukponyrnc Tepanus - B NOCNegHUTE rOAUH ce npes-
nara efHa HoBa MeToauka B Tepanusta Ha ME ToBa e T.H.
MWKponysnc Tepanusi. T ce N3BbpLUBA C MOMOLLTA HA  MUKPO-
nync - AMOAEeH Nasep € AbMKuHA Ha BbnHata 810 nm, nog-
nparoBa MOLLHOCT M Marka NpOAbMKUTENHOCT Ha UMMyrcuTe
- MUKPOCEKYHAM, Mukponync [6, 14, 22]. XucTonoruynute us-
CrefBaHus NokaseaTt, Ye Npu Tasn MeToduka Ce Bb3aercTaa
camo Bbpxy PIE 6e3 JOMbNHUTENHO YBpEXaaHe Ha ocTaHanm-
T€ CIOEBE Ha peTuHaTa 1 xopuokanunspuca. 1o 7031 HaumH ce
136rBaT yCroXHEHWsITa NpW HopManHaTta flasep Tepanus kato
cybpeTuHHaTa hubpo3a, KPbBOW3NMBK W FONEMU LIMKATPUKCH.
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A

our. 2.
A. LigeTHa cHuMka Ha naumeHT ¢ HIMIOP v curdudvkaHTeH MakyneH efiem - BuxaaT ce 4obpe TBbpAuMTE ekcygati nog dopmara

Ha 3Be3[a B MakynaTa.

B. OCT usobpaxeHue Ha nauuneHTa - Bixaa ce 3agebensBaHe Ha peTuHaTa B MakymnHaTa 30Ha Nopaay U3paseHusiT efem.

Moxe aa ce paboTu MHOTO MO-LUaAsALO B LIEHTPANHUTE 30HM
Ha peTuHaTa u ce nocturat vyaecHn pesyntati. Mpu MNOP ce
npunara naHpeTuHHaTa goTokoarynams.

m [laHpeTuHHaTa nasepkoarynauws - Lenta Ha [laHpe-
TUHHaTa nasepkoaryrnauus e Ja ce fnokpue KomKkoTo Ce MOXe
no-ronsiMa nnoLy OT CPeAHa M KpaiiHa peTuHeHa nepudepus
C Nasepkoarynati, 3a [a Ce YHWULOXAT UCXEMUYHUTE 30HW U
cnpe HeoBackynapusauusTa. Ts Moxe aa 6bae HekoHdnympa-
Lja naHpETUHEHa Koarynauus unv koHdympalla naHpeTHeHa
koarynauus. MocnegHata ce npunara Hain-Beve nNpu MacueHa
nanuneHa HeoBacKynapu3aUms U TEXKW OKIY3UOHHW NpoLecH,
B UsAnata peTuHeHa nepucpepus. Tepanusta 0OMKHOBEHO ce
npoeexpaa B 5 ceaHca npe3 14 oHu. TpsibBa aa ce 3Hae, Ye ce
MoBMMsIBA CamMo Cb0BaTa KOMMOHEHTA.

m  BuTpekTomMns - TEXKUTE HEMOBMMSBALLM CE Cryyan Ha
MAOP noanexar Ha onepaTMBHO NeveHue - BUTPeKToMUst. VK-
JuKaLuuTe 3a napc nnaHa BUTPEKTOMUS ca CReAHNTE - Hepe-
3opbupalla ce BUTpeanHa XemMoparusi, TPakLMOHHO OTrenBaHe
Ha Makynara, TpaKLMOHHO-PErMaTOreHHo OTMENBaHe Ha peTu-
HaTa, npemakynapHa xemoparus. OBrKkHOBEHHO npoleaypaTa
3aBbpLUBA C TAMNOHAAA Ha ra3 v CUIMKOH B OKOTO.

OcBeH Tean KOHBEHLMOHANHM CpeacTBa B NOCNEAHUTE ro-
[WHW ce pa3paboTBaT 1 HOBM TepaneBTUYHM CTpaTerim 3a nos-
NUsiBaHe Ha NaTonorMyHUTe NpomeHu. Bee noBevye ce fokasea,
4e 1oBpuAT KOHTPON Ha AnabeTa Ma 3HaueHue 3a NOBMMsIBa-
HETO Ha YCIOXHEHNesTa B OKOTO. [1pu MHTEH3NBHA Tepanus pu-
cKka OT pasBUTUE HA PETUHONATUS Ce HamansBa Ha 75%, pucka
OT Nporpecus Ha CbLUEeCTBYyBaLla peTuHonaTia cnaga Ha 63%
a HyxxgaTa oT nasep Tepanus ce Hamansea ¢ 53% [5, 21, 25].
Tesu nonoxuTenHu eekTy nepcucT1part 4o 4 roauHu cneg, Ha-
4anoTo Ha MHTEH3WBHaTa Tepanus.

Kbm HOBWTE NekapcTBEHM CPEACTBa, LEMsLLM MeauKaMeH-
TO3HO MOBMMSBaHE Ha peTMHoONaTVATa cnagar:

m  KopTukocTepouaym - cHuTa ce Ye Te Hamanssat npoayk-
umusita Ha VEGF, umat npoTnBoBb3NanuTenHo AencTaue 1 npe-
yaT Ha HapyllaBaHeTO Ha KpbBHO-peTuHHaTa Oapuepa. Hait-
4ecTo m3nonayBaHuTe ca Triamcinolone Acetate (Kenalog) - 4
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mg int.vitreal, KakTO 1 NO-HOBWTE WHTPABUTPEANHN UMMMAHTH
- Flucinolone acetonide, konTo [o3upaHo OTAENST NeKapCTBEHO
BELLECTBO B ONpefeneHa KoHLEeHTpauws.

m WHxubutopu Ha npoTeuH kuHasata - Ruboxistaurin
(RBX) - Mpoteun knHazata C (PKC) beta urpae BaxHa pons
33 nepmeabunuTeTa Ha eHOOTENHUTE KNETKU U B CUrHamNHWUTE
mexaHnsamn Ha VEGF. OpanHo npuemaHusiT CenekTMBeH UH-
xnbutop Ha PKC-P ruboxistaurin (RBX) B go3a 32 Mr. JHEBHO,
paBa fobpu pesyntati no oTHoweHne Ha ME npu naymeHTm
cbC cpefHa no Texect HIAP, Ho 3a cbxaneHue He cTonupa
nporpecusita Ha 3abonsiBaHeTo.

m CowmatoctatuHou ananoau - Octreotide acetate (San-
dostatin) e nekapcTeeHo BeLLeCTBO, k0eTO MHXMbupa IGF1 1
nponudepauysita Ha eHOOTENHUTE KNETK, KaTo MO TO3K HauuH
nma nHx1Bnpaly, eekT BbpXy HEO aHroreHesara. lNpunara ce
rmaBHoO npu nponudepateHa auabetHa petuHonatnsa (I Tun
pumabet). MpoyyBaHusTa Nokaseat, Ye TOA Cnupa passBUTUETO
Ha peTuHoONaTWATa, HO HAMa e(eKT BbPXY MaKynHUS efem W
3puTenHara ocTpoTa.

m AHTU-VEGF - npenapatu. VEGF ce npousBexgar oT
MUTMEHTHO EMUTENHUTE KNeTKA, NEepUuMTUTE U EHOOTemnHW-
T€ KNeTkW B pe3yntaT Ha peTWHHa xunokcws. Te cromarar
33 aKTMBMPAHETO Ha Bb3NanuTenHuTe npoLecu W aktueupar
kackagaTa Ha HeoaHruoreHesata. VHxubutopute Ha VEGF
CTOMMpaT NpoLecuTe Ha CbAoBa nmponudepauus U peayLm-
pat Bb3nanuTtenHata peakums. C ycnex 3a [IME ce npunarat
npenapetute Macugen, Lucentis v ap. A 3a MAP ¢ Hai-gobbp
edekT e Lucentis. B uscneasaHata rpyna ot nauueHTu ¢ gu-
abeTteH MakyneH eaem npu 22 ce Hanpasu fokanHa nasepHa
obpabotka, 12 6sxa ¢ 3 annmkaumm ¢ Kenalog npes 1 mece.
/1 npu gBeTe rpynu ce Habntoaasa pegyunpaHe Ha peTuHHaTa
pebenuHa cpefHo ¢ 20 - 50 MK cneq npoBeAgHaTa Tepanis u
HamansBaHe 6pos Ha TBbpANTE ekcygaTu. Mpn 7 oT naupueHTu-
Te noctaBuxme aHTu - VEGF npenapar - Eylea 3a noenussaHe
Ha MakyrnHusa efem. MNpes nocnegHuTe roguHY LUMPOKO Ce 13-
nonsysa v 1031 HOB aHTU-VEGF npenapar - afibercept (Eylea).
Tol € YnCT YOBELLKM NPOTEUH, Cb3dadeH Aa 6rokupa BCUYKM
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copmu Ha VEGF chaktopuTe, KakTo 1 nnaLleHTapHs pacTexeH
caktop. MpenapaTbT UMa MHOTOKPATHO MO-TONsAM adUHUTET
Ha CBbp3BaHe KbM PacTEXHUTE akTopK OT HAaTWUBHUS peLen-
Top. lNpoabImKUTENHOCTTa Ha AencTBKe Ha Eylea e no-ronsama

noBTaps NeyYeHNeTo C npenapara, KOeTo € 0T 0COOEHO 3Have-
HWE He CaMo TepaneBTWUYHO, HO 1 coumanHo. Tosa e npeacTa-
BEHO Ha our. 4.

Mpunoxenneto Ha Eylea Hamansea MHorokpaTHo 6pos Ha

Our. 3. MaumeHT ¢ HOPTT v curiudomkanTeH makyneH efem npeay /Al u cnef NpoBeXaaHeTo Ha TepanusiTa ¢ Eylea.
LleHTpanHata peTuHHa aebennHa Hamansea ot 415 Mk Ha 235 MK.

OT Tasu Ha fjocera CbluecTByBaLLMTe npenapaty. [enctenerto
Ha npenapata e fja 6rokupa HeoaHroreHesata v nponudepa-

annukauumTe 1 noLabpxa Lo6puUsT edheKT No-NPOLbIKUTENHO
Bpeme.

T ©
400 P o ~
370 L o oS
crr 00O 0 0 O O
J o> P

Tk = =

10 P Faa¥ Fat
280 b \J o
. ©
250 O
T =

A 2 3 4 5
MONTHS

our. 4. Mpadhvkata nokassa HamansBaHe Ha LeHTpanHaTa MakynHa aebenuHa crief NpunoxeHneTo Ha Eylea. EdekTsT ce 3a-
nassa 3a cnegpaluute 4 mecella, 6e3 Hyxaa oT NOBTOPHO MHXEKTUpaHe Ha npenaparta.

LusTa Ha CboBe, HamarnsBa NponyCKNMBOCTTa Ha CbAOBETE
enema B petuHara. Mpunara ce npu nauuenty ¢ AME n nponu-
thepaTtuBHa anabeTHa peTUHONaTUs KaTo Ce NocTaBs KaTo WH-
TpaBuTpearnHa VHXEeKLMs Ha BCeku ABa Meceua. [pn HawwTe
NawuyeHT Cred NOCTaBSHETO Ha eHA MHXKEKUMS OT npenapata
B MoroBuHata OT CnyyauTe HabriogaBaxme HamansBaHe Ha
LeHTpanHaTa peTuHHa aebenvHa ¢ noseve ot 70 MK crpsiMo
MbPBOHAYanHaTa 1 3Ha4nTENHO HamansBaHe Ha AudysHus pe-
TUHeH egem (dur. 3.)

EcbekTbT OT TEpanusTa ce 3agbpka npy oYty BCUYKM Na-
LMeHTV B NpogbikeHue Ha 4 mecela 6e3 fa ce Hanara ga ce
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3akntoyeHue

[P B cBoMTE (HhOpPMM € €AHa OT Hal-pa3npoCTpaHeHUTe na-
TONOMM Ha O4MTE B HaLeTo cbBpemue. MHoro ce pabotn no
TbPCEHETO Ha HOBM METOAMKM Ha AMarHOCTWKa, NPEBEHUMS U
Tepanus. Hawwmre pesyntatu nokassar, ye Aflibercept e MHoro
eheKTMBEH NpU NTIeYEHNETO Ha HenponudepaTneHaTa anabert-
Ha peTuHonaTus. [penapaTsbT Npean3BuKBa 3HaYUTENHO Hama-
NsiBaHe Ha eHgoTenHata eHecTpauus v no-u3paseHa TpoM-
BoTHYHa MUKpOaHTMonaTus B CpaBHeHue ¢ apyrute anti-VEGF
drugs. ELEYA uHxubupa kakto VEGF Taka w nnaueHTapHus
pacTexeH hakTop U NpoMeHs UsnaTa natoguanonorus Ha [1P.
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Bapuuu Ha opbumama B acouuauus ¢ NnpexogHa 04Ha
XxunepmeH3us B gemcka Bb3pacm

A. lNonoBa
YMBAJT ,Anekcangposcka”, M®, Cogust

Varices orbit with transient ocular hypertension in
childhood

A. Popova
University Hospital ,Alexandrovska”, Medical Faculty, Sofia

Pe3zrome

Hea: /la ce npeacraBsiT OYHUTE IPOMEHH IIPH TPH Jiella C BapulM Ha opOuTara. B enuH oT ciiydanTe e KOHCTaTHpaHa

IMpexoHa OYHa XUIIEPTCH3M.

Marepuan u Meroau: [IpninokeHu ca BCHYKH PyTHHHH O(TAJIMOJIOTMYHHM U CHBPEMEHHU NMapakIMHUYHA METOMH,
M3I0JI3BaHM y HAc, 32 N3CJIE/IBAHE HA MALMEHT ChC CBMHEHHUE 332 TyMOp B OpOuTara.

Pesyaratu: OOCHXIaT ce KIMHUYHUTE U3SIBH U JU(EpEeHINATHO-INarHOCTHYHATE Bb3MOKHOCTH. JIMCKyTHpaT ce
JMAarHOCTUYHUTE, TU(EepeHIINATHO-ANaTHOCTHYHNUTE IPOOJIEMH 1 €BEHTYAIHUTE YCIOKHEHNUSI.

3akirouenne: B mudepenimannara quarno3a Ha MHTEPMUTEHTHHS eK30(TaiM B JieTCKa Bb3pacT TpsiOBa Jia ce umar
NIPE/IBUJI ¥ BapUIUTE HA OpOHTATa, KAKTO M BE3MOXKHOCTTA 32 TIPEXOJHA OYHA XHUIIEPTECH3HUSI.

KatouoBu xymu: Bapuiy Ha opOuTara, JAeTCKa Bb3pacT, yCIOKHEHNSI.

Abstract

Purpose: To present ocular changes in three children with varices in orbit. In one case it is detected transitory ocular

hypertension.

Material and methods: We have used all routine ophthalmological and modern paraclinical methods used in our
country for the study of patients with suspected tumor in orbit. It is discussed diagnostic, differential diagnostic

problems and possible complications.

Results: Results are discussed in terms of clinical manifestations and differential diagnostic possibilities.
Conclusion: In the differential diagnosis of intermittent exophthalmus in childhood should be considered and orbital

varices, and the possibility of transient ocular hypertension.

Key words: varices in orbit, childhood, complications.

BuBegeHue

Bapuunte Ha opbutata ca psgKo cpeluaHa maTonorus B
eXefHeBHaTa npakTuka Ha odranmosnora. llo-4ecto 3acsrar
Bb3PACTHU UHOMBKAM.

BbTpeouHoTo HansraHe (BOH) Tbpnu npomenn npu peau-
Lja 3abonsBaHms, CBbp3aHm C NpoLiecy B opbuTaTta oT Bbananu-
TEIHO, TPaBMaTWUYHO, HEOMMACTUYHO ECTECTBO, HAKOW OT TSIX C
HacnefcTBeH xapakTep. MpomenuTe BbB BOH ca onucanm kato
MPUYMHHO-CIIEACTBEHM UM KaTO acoLMpaHy.

Cnyvau Ha fela ¢ Bapuuy Ha opbuTaTa He ca AUCKYTUPaHu
B 0(hTanMonor1yHaTa nurepartypa y Hac.

Len

[la ce NpeAcTaBsAT OYHUTE MPOMEHU NMpU AeLia ¢ BapULy Ha
opburara.

O0ekKT Ha n3cneaBaHeTo

MpeacTaBeHu ca Aela, NpeMUHanNM M M3CneaBaHu B
[eTckn o4yeH kabuHeT v [letcko o4HO oTAeneHue Ha YMBAJ
“AnekcaHgpoBcka”, 3a nepuoga 2005 - 2015 .

2017, Vol. 7, Issue 2

MeToau

[MpunoxeHn ca METOLM, U3MON3BaHN Y Hac 3a u3cneaBaHe
Ha MauuWeHT CbC CbMHEHWe 3a Tymop B opbutata: 1. Odpran-
MOMOrMYHM MeToan: a) PyTWHHY {aHamHe3a; orneq; nannauus;
nepkycusi, ovyedBuraTefieH anapat, 3puTenHa ocTpoTa, 6umo-
MUKpOCKonust; 0hTanMOCKONNs, TOHOMETPUS, pedpakLus, ek-
30(pTanMoMeTpUS; KOMMOTbPHA nepumeTpus [Humphrey Field
Analyser (HFA), nporpama 30-2)} 1 6) Cnieumanuaupanm [roHvo-
CcKoMKs; LieHTpanHa poroeuyHa aebenunHa (CCT); B-exorpadus
Ha opbuTuTe]; 2. MapaknuHniHM MeToaw: a) KoMnioTbpHa akcu-
anHa Tomorpacus (KAT); 6) PeHTreHoBa CHIMKa Ha opbuTtuTe
(no Pe3é); 3. KoHcynTauum c: OtopuHonapusronor (YHI); Me-
anatbp; Hesponor; Hespoxupypr; HespoodTanmonor.

MauneHT N2 1

AHamHesa: B. I. C., momuye Ha 8 roguHu OT MbpBa, Hop-
ManHa OpeMeHHOCT W pax[aHe, POAEHO AOHOCEHO, C HopMar-
HO MPOTeKbN Nepu- M noctHataneH nepuog. OT npean ABa
OHM e 3abens3aHo 3avepBsiBaHe Ha ascHoTo oko (JO). Cegem
[HVU npeoy Hawws nperneq (mbpau oyeH nperneg) 4O e 6uno
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yAApeHO cry4YaiHo OT Apyro geTe, C XuMukanka. Jlunceanu ca
OMMaKBaHUs ¥ BUAMMW MPOMEHU B OKOTO BefHara cnef Tpas-
mara. OlLe oT npeay WecT-Ceaem Mecelia npeam ynomeHararta
TpaBMa MaikaTta e 3abensizana npexogHo Neko “U3nbkBaHe” Ha
[0 cnep HaBexaaHe, CMsIX, Nay M iuncata My npy 3npase-
HO MonoXeHue Ha TAnoTo. Mopaay nunca Ha onnaksaHus 1 Ha
BMAUMM OYHI M 0BLLM MPOMEHN [ETETO He e Buno 3aBegeHo
3a nperneg ot cneynanmct. OT BYepa “n3nbkeaHeTo” Ha O ce
e yBenuyuno. Jlunceat npobnemu cbC 3peHuneTo. [leteTo e ¢
4eCTW HaCTUHKN 11 BPOHXMTH.

®amnnHa aHamHe3a: HeobpemeHeHa.

06w ctatyc: ComaTW4HO 34paBo JeTe.

lpoBeneHn ncnensaHus:

OueH cratyc: [1O: Jlek HeBb3nanUTeneH OTOK Ha FOpHUS
knenady. OyHaTa Lenka e ¢ 1 MM no-LUMpoKa OT Ta3u Ha NIBOTO
0oko (/10). CyBKoHIOHKTBHa XeMoparus TeMnopanHo (B npoLec
Ha pe3opbuws). LleHTpaneH uHTEpMUTEHTEH peaykTabuneH
ek3opranm. lNpegeH 1 3ageH odeH cermeHT - Oe3 Buanma
natonorvs; J1O: KnuHuuHo 3gpaBo. [bnbounHa Ha npegHata
kamepa (BaH Xepuk): O = J1O = Grade 2. Busyc, BOH, ek3o-
pranmomeTpus no Hertel npegu npoBokaTuBHWUTE npoBw,
VOD = VOS = 1.0; TOD = 20 mmHg; TOS = 18 mmHg;
Eksopranmometpus no Hertel: Baza 86 mm; Apex: O = 13
mm; J10 =12 mm.

Busyc, BOH, eksodtanmometpus no Hertel cneg nposo-
kaTneHuTe Npobu, VOD =VOS = 1.0; TOD = 23 mmHg; TOS =19
mmHg; EksodTanmomeTpus no Hertel: Baza 86 mm; Apex: 1O
=15 mm; J10 = 12 mm; Ha ®ur. 1 (a) e npeacraseH dparmMeHT
0T BMOMMATa MO3MLMA W BMAA HA Krenauute, KnemayHute
Lenku 1 6ynba npeam NpoBoKaTUBHUTE NPO6M (KOMNpPecHs Ha V.
jugulares utr.), a Ha ®ur. Ne 1 (6) cneg npoBokaTUBHKUTE NPOOYK
Ha naumeHT Ne 1.

OptonTuyeH cratyc: B Hopwma.

Exobuometpus: EgHakeB pesyntat 3a gsete oun: [0 =
22,4 mm.; 1O = 22,4 mm; FoHnockonust: Jlunca Ha NaTonornyHm
NPOMEHMN B KAMEPHUS brbi Ha ABeTe 04M. KomnioTbpHa nepu-
meTpust [Humphrey Field Analyser (HFA), nporpama 30-2)]: B
HopMa.

MPOEKTMPALLY CE CbINAcHO U3UCKBaHMSATA.

KAT: B pscHa opbuta peTpobynbapHO M MHTPaKOHAIHO
MEKOTbKaHHI eKBUBAMEHTM U C HEMpaBuiHa opma 3aemalLiy
0bem uameHeHus. ONTUYHWAT HepB M3rnexaa 3aobukoneH ot
npoueca. OnTuyeH kaHan, cenapHu 1 napacenapHu 30Hu - 6.0.
HaxopgkaTa moxe fa ce Habniogasa npy Bapuuy 1 Npu xemax-
rom.

KoHcynTaumn ¢ YHI v neguatbp: JIunceat natonornyHm
npomeHu. KoHcynTaumm ¢ HeBpoodTanmonor: Kacae ce 3a eg-
HOCTPaHEH MHTEPMUTEHTEH ek3odTanv Ha 6asa Hal-BeposTHO
Ha BapuLM Ha opbuTHUTE BeHM B AsicHaTa opbuTa. Mpu nunca
Ha OWHAMWKa He Ce Hanara neyeHve.

KoHcynTaumm ¢ geTckn HeBpoxmpypr: Bb3 ocHoBa Ha knu-
HWYHaTa KapTWHa, NPOBEAEHWUTE KOHCYNTaLMW 1 napakinHny-
HWTE M3CNEABaHNS He Ce Hamara akTUBHO (OnepaTuBHO) neye-
Hue.

[leTeTo € npocreasiBaHo akTMBHO B NEPWOA OT YeTUpK ro-
OVHN.

MaumeHT Ne 2

AHamHesa: 1. T. XK., momye Ha 9 roguHu, pogeHo oHoce-
HO, pacTe 34paBo AeTe. [TbpBOHAYaNHWUTE OMnakeaHus ca oT
HamarneHo 3peHue Ha ABETe 04M 1 nepuognyHa 6orka B NsBOTO
oko (110). YcTaHOBEHO € ABYCTPaHHO CUMETPUYHO KbCornea-
cTB0, Oe3 gpyra o4Ha natonorus. Mpegnucanqu ca ouuna, KouTo
neTeTo nonaga. lpocneasiBaH € B NPOLbIKEHNE Ha LUECT ro-
OuHK. B xoga Ha npocnessiBaHeTO e KOHCTaTUpaH NPEXOodeH ex-
3ochtanm B J1O 1 NpexoaHa O4Ha XMMEPTEHCHS B CHLLOTO OKO,
Be3 gnHamuka B 3puTenHnTe yHKLMKM C NpegnucaHara onTuy-
Ha kopekuusi. He e npoBexaaHo MeAMKaMEHTO3HO feyeHue.

®amunHa aHamHe3a: HeobpemeHeHa.

06wy ctatyc: ComaT4HO 34paBo LeTe.

lMpoBefeHu ncnensaHus:

OueH craryc: [1O: Knunnuno 3apao; [10: OuHarta Lenka e
C 2 MM no-Lumpoka ot Ta3u Ha [JO. LieHTpaneH MHTEpMUTEHTEH
peaykTabuneH ekzodtanm. lNpeaeH W 3a4eH OYEH CETMEHT -
6e3 Buaguma natonorus. JunbounHa Ha npegHata kamepa (Bau
Xepuk): 10 = J10 = Grade 2. Busyc, BOH, eksochtanvometpus

our. 1. (a; 6). MaumenT Ne 1: (a) PparmMeHT OT BUAMMATA NO3MLMS 1 BUAA Ha KnenadnTe, knenayHnuTe Lenkv n bynba
npeau NpoBoKaTUBHUTE Npobu (komnpecus Ha v. jugulares utr.); (6) PparmeHT OT BuAMMAaTa No3nLMs 1 BUAA Ha KnenayuTe,
knenayHuTe Lenku n 6ynba cnen npoBokaTUBHUTE MPODK.

Pecbpakums cnep yvknonnerus: xunepmetponus (+0,5 ace.
- no Beptukana u +1,0 acd. - No xopn3oHTana), U3OMeTponus,
thusnonornyeH acturmatiasm (1,0 gumn./90°).

CCT: 0O =J10 = 518 um;

B-scan Ha opbutute: [O: lMpouec B petpobynbapHoTo
NMPOCTPaHCTBO HECBBLP3aH ¢ Bynba, dur. 2; J10: 6.0.

PeHtreHoBa rpadms Ha forameni nn. optici (no Pese):
ColumTe ca ¢ AMameTbp 5 MM, OKPBITIEHM, MaZKO O4epTaHy,
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no Hertel npeaun npoeokatueHuTe npobu, VOD = VOS = 0,3
¢ -2,0 pc.=1,0; TOD = 15 mmHg; TOS = 17 mmHg; Ekso-
cranmomeTpus no Hertel: Baza 88 mm; Apex: 10 = 13 mm;
IO =15 mm;

Buayc, BOH, eksodranmometpusi no Hertel cneq nposo-
katuBHUTE Npobu VOD = VOS = 1,0 ¢ ounna (-2,0 ace.); TOD
=25 mmHg; TOS = 20 mmHg; EksodtanmomeTtpus no Hertel:
Baza 88 mm; Apex: 1O = 14 mm; J1O = 18 mm;
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®ur. 2. MaywneHt Ne 1: Pesyntat o1 B-scan
Ha OsicHaTa opbuTa.

Ha ®ur. Ne 3 (a) e npeactaBeH chparMeHT OT BugUmata
no3nuns Ha krenauute, Knenavxute uenku u 6ynba crnepg
npoBoOKaTMBHUTE MPpobu (komnpecus Ha V. jugulares utr.). Ha
Our. Ne 3 (6) e npepcTaBeH AecHUST Npocun Ha Knenauute,
krenayHata Lienka u bynba, a Ha ®ur. 3 (B) - neBUAT Npocun
Ha NaumneHT 2.

OprtonTuyeH cTatyc: B Hopma.

Exobuometpust: 1O = 23,95 mm.; 1O = 24,09 mm.

oHrockonus: He ce npoBefe (AETETO He CbAENCTRA).

KomniotbpHa nepumetpus: B Hopma.

Pecpakums cneg uuknonnerus: muonus (- 3,5 ace. no sep-
Tukana u - 3,0 Acd. o xopu3oHTana), u3oMeTponus, Ppunoso-
myeH acturmatuasm [+ 0,5 gumn/0° (OO) u £ 0,5 aumn/180°
(no)l.

CCT: 0O =110 =516 pm;

B-scan Ha opbuTuTe: Hsima aaHHU 3a akyCTu4Ha acumeTpus
B [1BETE OpPOMTL.

PeHtreHoBa rpacdmst Ha forameni nn. optici (no Pese):
Cowute ca ¢ gmameTbp 4,5 MM, OKPBITIEHM, NAAKO OYepTaHy,
6e3 B1aMMa NaTonorus.

KAT: B naBata opbuta petpobynbapHo ce Bu3yanuaupart
MEKOTbKaHHM eKBUBAMNEHTU C HenpaBunHa dopma, 3aemalLiy
00em uaMeHeHUs. ONTUYHNAT HepB M3rnexaa 3aobukomneH ot

npoueca. ONTUYeH KaHan, CenapHn 1 napacenapHmn 30HM - 6.0.
HaxogkaTa moxe fa ce Habnogasa npy Bapuy.

KoHcyntaumm ¢ YHI v negnatbp: JunceaT maTonornyHu
NPOMEHM.

KoHcyntauuu ¢ Hespoodtanmonor: Kacae ce 3a uHTep-
MWTEHTEH ek3oTanm Ha 6a3a Hail-BeposiTHO Ha Bapuuy Ha
opbuTHUTe BeHu B nsBaTta opbuta. Mpu nunca Ha guHamuka
He ce Hanara fneyeHue.

KoHcynTaumm ¢ getckn HeBpoxupypr: Bb3 0CHOBa Ha Kin-
HWYHATa KapTWHa, NPOBEAEHUTE KOHCYMTaLWM W NapaknHuy-
HUTE U3CNeABaHNs He Ce Hanara onepaTvBHO NeYeHNe.

MauymneHT Ne 3

AHamHesa: Momuye Ha 17 roguHu, pogeHa goHoceHa. [a-
LUMeHTKaTa e 3abensisana HemoCTOSHHO BPEMEHHO W3MbKBaHe
Ha [JO OT M3BECTHO BpeMme, MpW NUNCa Ha 3pUTENHM CMYyLLe-
HWS 1 NpKUYMHA, KOSITO Aa 0bsicHu ToBa. Mpyn uacnensaHeTo ot
0chTanMoror He e KoctaTipaHa NpuyKHa, kosTo Aa 0bsicHN on-
NaKBaHWsTa, a CbLLO W HaxofkaTa - pasnnka B U3MbKHANoCTTa
HO [BETE OYHN SOBIKK (e4HOCTPaHHA NponTo3a). MauyneHTkaTa
€ npocressBaHa ABe FOAUHN, He e KOHCTaTUpaHa AMHaMuKa B
obekTuBHaTa Haxogka.

®amnnHa aHamHe3sa: HeobpemeHeHa.

06w ctatyc: ComaTu4HO 34paBo geTe.

lMpoBeaeH u3cneaBaHus:

[OvnbounHa Ha npegHata kamepa (Ban Xepuk): 1O = J1O
= Grade 1. Busyc, BOH, eksodranmometpus no Hertel npeau
npoBokaTueHuTe npobu. VOD = VOS = 1,0; TOD = 15 mmHg;
TOS = 15 mmHg; Ex3odranmMomeTpus no Hertel: Baza 98 mm;
Apex: [0 = 14 mm; 110 = 14 mm;

Busyc, BOH, eksodranmomeTpusi no Hertel cneg nposo-
kaTueHuTe npobun. VOD = VOS = 1,0; TOD = 16 mmHg; TOS =
15 mmHg; Exsodranmometpus no Hertel: Baza 98 mm; Apex:
00 =16 mm; 1O = 15 mm.

OpTtonTuyeH cratyc: B Hopwma.

Exobuometpus: EgHakeB pesyntat 3a gsete oun: [1O =

our. 3. (a; 6; B): MaumeHT Ne 2: (a) PparmMeHT OT BUAMMATA NO3WLMS Ha KnenauuTe, KnenadHuTe Lenku u bynba creq
npoBOKaTVBHNTE Npoby (Komnpecus Ha v. jugulares utr.); (6) JeceH dpodun Ha knenauuTe, knenayHata Lenka u bynba;
(B) JlsiB Mpodhun Ha knemauuTe, knenayHata Lenka u bynba.
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22,8 mm.; 11O = 22,8 mm; MoHmockonus: Jlunca Ha naTonoruyHu
MPOMEHM B KAMEPHWS BIbIT Ha BETE 04K,

KomntoTbpHa nepumeTpust: B Hopma.

Pedpakuus cnen yuknonnerus: O = JIO = EmeTponus -
no BepTukana 1 + 0,5 acd. - No xopusoHTana (M3omeTponus),
thuanonornyeH acturmatnsbm (£ 0,5 Aumn./90°).

CCT. 1O = 1O = 530 pm;

B-scan Ha op6utute: [O: lNpouec B peTpobynbapHOTO
MPOCTPaHCTBO HeCBBP3aH ¢ 6ynba; J10: 6.0.

PentreHoBa rpadms Ha forameni nn. optici (no Pese):
ChluuTe ca € AnameTbp 5 MM, OKPBIIEHU, TMaaKo oYepTaHy,
NPOEKTMPALLY CE CbINACHO N3UCKBAHUSTA.

KAT: B pgscHa opbuta peTpobynbapHO 1 MHTpakoHanHo
MEKOTbKaHHI EKBMBANEHTM U C HEMpaBMIHa hopma 3aematuy
obem m3meHeHus. ONTUYEH KaHan, CenapHu U napacenapHu
30HM - 6.0. Haxogkata moxe Aa ce Habniogasa npu Bapuuy B
opburtara.

KoHcyntaumm ¢ YHI n neguatbp: Jlunceat naTonornyHu
MPOMEHM.

KoHcynTaumm ¢ HeBpoodTanmoror: Kacae ce 3a uHTep-
MWUTEHTEH eK30hTanM Hail-BeposTHO Ha 6as3a Ha Bapuuu Ha
opbutHUTe BeHM B AscHaTa opbuTa. Mpm nunca Ha auHaMuka
He ce Hanara neyveHve.

KoHcynTtauum ¢ peTcku HeBpoxvpypr: Bba ocHoBa Ha knu-
HWYHaTa KapTWHa, NPOBEAEHNTE KOHCYNTaLMM U NapaknuHny-
HWTE N3CMeaBaHMs He Ce Harara akTWBHO (OnepaTWBHO) Neye-
Hue.

[eTeTo e npocneasBaHo akTUBHO B NEpUOS OT YeTupy ro-
BVHN.

0000wWeHn pesyntati U 006CbXKAaHe

OTHOCUTENHMAT OAn Ha fAeuata cbec 3abonsBaHusi Ha
opbutata € 3HauuTenHO no-Hucuk (18,7%) oT TO3M npw
BbapacTHuTe (81,3%), [7]. MaTonorusTta Ha opbutata € MHOMO
pasHoobpasHa, cuMnToMaTikaTa 1 e MHoro borata[1, 3,6,7,9,
13-15, 18], nopaau KoeTo ce onpunuyasa MeTadopuyHO KaTo
“KytusTa Ha Mangopa” [14].

Bapuuute Ha opbutaTta ca MHOTOACMeKTHO, LUMPOKO 1 3a-
AbnO0YEHO ANCKYTUPaHW B AOCTbMHATA YyXOeCTpaHHa NinTe-
patypa [1-18]. Kacae ce 3a psigko cpellaHa natonorus (4ectoTa
no-Hucka ot 1,3% 0T BCUUKM 0pBUTaNHN TyMOPK) 1 NO NPUHLMN
“MaT npsika Bpb3ka CbC CHUCTEMHATA BEHO3Ha cucTema. Jlunc-
BaT NONYMaLMOHHM JaHHW 3a YecToTaTa Ha BapuumTe B AeTCka
Bb3pacT y Hac. OBMKHOBEHO Te Ce cpeLuat npu xopa kbM 50
roguwHa Bb3pacT. 1o cBosTa CbLUHOCT BapuLMTe Ha opbuTaTa
Ca Cb[OBM XamapToMu nog (popma Ha MNEKCycW C HUCKO
HansraHe, HUCbK LE6UT, TbHKOCTEHHU W PA3TETNMBM CbAOBe,
KOMTO KOMYHUKMpPAT C HOpManHuTe opbuTanHn Cbaose.
OCHOBEH KMWHWYEH CUMMTOM € LEHTpanHuAT pegykrabuneH
ek30dhTanmM (MponToaa), C pasninyHa CTeneH Ha u3siea, Han-4ecTo
enHocTpaHeH. C eaHOCTpaHeH HEMOCTOSIHEH peaykTabuneH
eksohTanM ca M TpuTe npefcTaBeHu Jeua. Bapuuute
Ha opbutata Ce OTHacAT KbM CbAOBO-LMPKYNaToOpHUTE
3abonsBaHus Ha opbuTtaTa, KOWTO CbLIO Ca PSAAKO CpelyaHa
natonorus npu geua [7, 13-15, 18]. KpbBOHambnBaHETO Ha
BapuLMTE M KNMHWYHATa M3siBa Ha ek3odhTanMa Moxe da ce
MOMy4n Npu yBEenu4aBaHe Ha BEHO3HOTO HamnsdraHe mpu TecTa
Ha Valsalva [3]. B Tpute npeactaBeHu Crnyyas CblUeCTByBa
AMHaMUKa B M3MbKHAMOCTTA Ha O4HUTE SOBIKN Npeau u cneg
HaToBapBaLLuTe Npobu (oumTe ca no-uambkHamm ¢ 1,0 MM 1o
3,0 Mm npu oTgenHuTE geua).

YBennyaBaHETO Ha BEHO3HOTO HansraHe (Mpu MpuUHyan-
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TErHa NPOABITKMTENHA N03a Ha TANOTO - C rnasa Hagony KM
kpakaTa, Kawwnuya, obctunaums v ap.) Moxe fa e ecTecTBeHa
NpuyMHa 3a M3sBa Ha LieHTpaneH npexogeH exksogranm [3, 11-
14, 18].

IMpu 50 - 60% oT xopaTa HOpManHO ChLLECTBYBA pa3nuka B
M3MbKHANoCTTa Ha ABeTe O4HM S0bMKkM 4o 1 MM, a npu 3% Lo
2 mm (Knudson A., 1971), [umT. no 14].

B mocTbnHaTa nutepaTtypa ChLLECTBYBAT Pa3fuyHU Knacu-
dukauum Ha eksodptanma, OT pasnuyHu asTopu. BuposeTe
ek30hTanm ca pasnuyHm, a NpUYKHATE 3a ek3odTanm ca MHOro.
OudbepeHunanHaTta anardosa Ha eksodtanmute e Gorata u
cnoxHa [1, 3, 7, 9, 13-15, 18]. MNpnunHuTE 32 Bb3HUKBAHE Ha
ek30TanM npu feua ca pasnuyHu OT Tean Npu Bb3pacTHu [7,
14]. OcBeH TOBa, NPUUMHUTE 3a ek30hTanM npu geua 4o net
FOOWHW, CPABHEHM C Te3W Hapd NneT roguiuHa A0 AeCeT roguLiHa
Bb3PacT U Haj AeceT roAnlliHa Bb3pacT CbLLO Ce pasnuyaBat
[7, 14].

/13BeCTHO €, Ye AMaArHOCTMKaTa, a ChLLO Taka W NEYEHNeTo
Ha HaxogkaTta 1 npovecuTe B opbutata, 0CoHEHO Ha Te3u, KOUTO
3aemar MpOCTPaHCTBO B opbuTata, e VHTepAUCLMNIMHApEH
npobnem. B 3aBMCMMOCT OT CUMMTOMATMKaTa, XapakTepucTu-
KaTa W CTEMeHTa Ha KIMHWYHA 13siBa B HEr0 Hal-4ecTo ce
BKITOYBAT 0(hTANMOroan, HEBPOOMTaNMONO3n, HEBPOPEHTre-
HOMO3, OTOPWUHONAPUHIONO3M, HEBPOXVPYP3U U Ap.

EksodTanmbT TpsibBa Aa ce oTaudepeHLmpa oT ncesao-
ek3obTanmMa, KOMTO MOXe da Ce KOHCTaTupa B CregHuTe
cnyyau: |. OKOTO KaTo LsANo: eAHOCTPaHHa akcuamHa MUonus;
Bycpranm; aHusomeTponus; Il. MpomeHn B nosuumsaTa Ha Kne-
nava: NT03a; peTpakuus; onepaTueHa peLiecus Ha U3BbHOYEH
MYCKyI; TpoxrneapHa napesa; Ill. CTpykTypHW NpoMeHn B op-
Outata: nuuesa acumeTpus (Nnatubasms); KoHTpanaTepaneH
eHobtanm [1, 2, 14].

CblyecTByBaT YETUPU MbPBUYHM  NATOPMMONOTMYHM
MexaHu3ma, KouTo BoasT A0 NpomeHn BbB BOH, cBbp3aHn cbe
3abonsBaHe Ha opbutata. Tosa ca: |. CTpYKTYpHM aHomanuu,
BKIIOYNTENHO BPOZEHM W/MNM HacneacTBeHn 3abonsBaHus,
MpW KOWTO Ce HapyLUaBaT CTpyKTypaTa 1 uHTerputeTa Ha bynba
WMnW Ha OpBUTHUTE ThkaHu Cred TpaBMa OTBBH WM OMepaTyBHa
Hameca B obpwtata; Il. WHduntpatneHn 3abonssaHus B
opbutata (npu neBkeMWs, MyNTUNMEH MWeNoM 1 Ap.) unu
npy ObP30 pacTsL, BTOpUYeH TyMOp, NpuTucKaLn Bynba unu
opbuTHUTE Thbkany; lIl. CbaoBy NpoLecK, BKIHOYBALLM apTepuo-
BEHO3HU MandopMauuu WM TyMOPW, KOWTO HapyliaeaTt
€CTECTBEHNS [peHax Ha opbutata; V. WHdekuym n
Bb3nanuTenHu 3abonssaqus, KOMTO MPOMEHST aHaTOMM4YHaTa
CTPyKTypa Ha opbuTaTta v cbaoBata v (yHkums. Ha Tabn. Ne 1
ca NPeAcTaBeHu CnyyanTe Ha NOBULLIEHO BLTPEOYHO Hansraxe,
CBbp3aHM CbC 3abonsBaHnsa Ha opbutata (M. A. Nassr, C. L.
Morris, P. A. Netland, Z. A. Karcioglu, 2009), [11].

Bb3 ocHOBa Ha aHamHesaTa, u3cneaBaHusTa, NpoBeaeHu-
T€ KOHCYNTaLWK, aKTMBHOTO npocneasBaHe (2 - 6 roguHu) Ha
Aelata, nuncata Ha OWHamuka npW BCUYKKM TSX, NiuncaTa Ha
3pUTENHN YBPEXAAHWS, NUNcata Ha OKynOMOTOpHa NaTono-
rsi, C4ETOXMe, Ye B MpEeLCTABEHNUTE CIlyyam ce kacae 3a ef-
HOCTPaHHM BPOZEHN BapuL Ha OPBUTHUTE BEHM, 3a KOETO He
Ce Harnara akT1BHO fieyeHme. NpexoaHaTa O4Ha XMnepTeHans B
eounH ot cnyyaute (MaumeHT 1), moxe ga ce 06sCcHM 1 ¢ npe-
TbprnsiHaTa KOHTY3MOHHA TpaBMa Ha eAaHOTO OKo. B nuteparty-
paTa ca onucaHu Aeua CbC CMOHTaHHA CYOKOHIOHKTUBHA WM
peTpobynbapHa xemoparus kato MbpBW CYMMTOM NP BPOAEHN
Bapuum Ha opbutaTta, C MOCMEABALLO YCIOXHEHME BTOPWYHA
rraykoma B Hskou cryyau [2, 6, 11, 14, 18].
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Tabn. Ne 1. Cnyyan Ha NOBMLLEHO BLTPEOUHOTO HansraHe npyu 3abonseaHns Ha opbutata [M. A. Nassr, C. L. Morris, P. A.
Netland, Z. A. Karcioglu, 2009].

A. Bpoaexu aHomanuu

1. OpbuTo-KkpaHNo-NMnLEBM AedopmaLmn

a. CMHAPOMHM KpaHNOCUHOCTO3M

6. CuHpopom Ha AyaH (Awan s-me)

B. Cunapom Ha lMuep PobuH (Pierre Robin s-me)

r. Qucnnasus Ha Knaiiet (Kniest dysplasia)

A. CuHapom Ha PybuHuwiaiH-Tanbu (Rubinstein-Taybi s-me)
e. CuHgpom Ha Mapwan (Marshall s-me)

. CuHapom Ha BaiiceHbax-3yenmionep
(Weissenbacher-Zweymiiller s-me)

3. Cungpom Ha BaappaeHbypr (Waardenburg s-me)

2. Cunppomu Ha pasuensaHeTo (Clefting syndromes)
3. MukpodhTanmus

B. TpaBm#M Ha opbuTaTta u rmaBarta

1. CuynBaHe Ha opbutata

2. KapoTugHo-kaBepHO3HN (hncTynm

3. CuHapomu Ha opbuTHUTE Nperpaau

4. TpaBMaTN4YHW MHTPaAMYCKYITHW OPOUTHI KPBBON3NMBY
5. CnepTpaBMeHM KpbBOM3NWBH B opbuTarta

B. Bb3naneHue B opbutara

1. ViononatnyHm Bb3naneHus B opbutata (opbuTHM NceBaoTyMopH)
2. Ocpranmonatus Ha I'peiisc

3. OpOUTHM MHGEKLIN 1 YCNIOXHEHN CUHY3NTY

4. Cungpom Ha Tono3a-XbHT (Tolosa-Hunt s-me)

5. AnepruyHu opOuUTHM Bb3naneHus

6. MpaHynomMm TV Yyxao TAMo

7. 3aaeH ckneput

I. CbaoBu mandopmanum

1. Bapuuu Ha opbuTtata

2. KapoTugHo-kaBepHO3HM hucTynm

a. [lupekTHa kapoTAHO-KaBepHO3Ha (ncTyna

6. IHOMpeKTHa KapoTUaHO-kaBepHO3Ha GucTyna
3. Tpomb03a Ha kKaBEPHO3HMS CUHYC

4. CHOpom Ha ropHaTa vena cava

5. ApTepuno-BeHO3HW MandopmaLmm

3aknioyeHue

lMpeacTaBeHaTa opbMUTHA NaTONOrWs - BPOAEHN BapuLM Ha
OpOUTHITE BEHN, C KITMHMYHA MPOSIBA OT JETCKa Bb3pacT & MHOro
PSOKO CpellaHa B exeAHeBHaTa MpakTika Ha odpranmonora.
[narHoctTMka UM € WHTepaucuunnuHapeH npobnem, HoO
cuMnToMaTukata UM Tpsibea Aa ce Wma npedsup B Goratata
pudepeHUManHa auarHosa Ha ex3oranmute, pecnekTMBHO
Ha opbuTHWUTE neaum B aeTcka Bb3pacT. OcobeHo BHUMaHMe
kbM donykTyaumute Ha BOH e Heobxoaumo cnep KOHTY3WOHHa
TpaBma Ha opbuTiTa u/mnu raeata npu AeLia, Kato rapaHuus
3a CBOEBpEMeHHa NpoMnaKkTika Ha OYHUTE YCMOXKHEHWS,
PECMEKTUBHO 3a BTOPWUYHA rnaykoma B Te3W criyyam.
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6. CbA0BO-MO3bYHM MHLMOEHTY
7. AHTndbocchonmnuaH CHAPOMM

L. Tymopm 1 kuctu B opbutata

1. KaBepHo3Hu xemaHromu

2. Jlumdpanrvom Lymphangioma

3. MigmonatiyHu aHrmonmmgonaHu nponmdepawumn
4. OcTeom Ha opbuTaTa

5. llumcho-nponuchepaTvBHm 3abonsBaHmus

6. JleBkemus

7. MNna3amokneTbYHN TyMopH

8. Tymopw Ha crb3HaTa xnesa

9. MbpBKYeH MenaHoM B opbuTaTta

10. HBa3vBEH (BTOPUYEH OYEH MENAHOM)

11. MEHWHrMOM Ha 3pUTenHus HepB

12. Tnnom Ha 3puTenHus Heps

13. HeBpodhnbpomarosa

14. HOBEHWNEH KcaHTOrpaHynom

15. AneHom Ha xunodn3ata Haxnyn B opbutata
16. 3nokayecTBeH MelynoenuTeNoM Ha 3pUTENHUS HEPB
17. MeTacrasm B opbutaTta

18. KuctnyHm obpasysanus B opubTata

a. EHuedbanouene, MeHrHroLene u MeHuHroeHyedanowene
6. Kuctu Ha apaxHougesita

E. [pyrn 3abonsBaHus Ha op6utata
1. AMnnoupo3a Ha opbuTaTta

2. Mykononusaxapugosu

a. Cuippom Ha Xbpnep (Hurler s-me)
6. Cungpom Ha Mopkwo (Morquio s-me)
B. CuHopom Ha XbHTep (Hunter s-me)
3. dakomartoau (Phakomatoses)

4. 3abonsBaHus Ha konareHa

5. 3abonsBaHns, CBbp3aHM C NIeYEHNETO
a. Koptukoctepounan

6. MpoTBOTYMOPHM Npenapaty

B. Pagunoneyexue

r. EHgockonus Ha cuHycute

B. lleyebrm npouenypy
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