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Applications of morphology and dynamics of tear film
lipid layer to dry eye diagnostics: a mini review

'G. Georgiev, 2N. Yokoib
'St. Kliment Ohridski University of Sofia, Department of Optics and Spectroscopy,

Faculty of Physics, Sofia, Bulgaria

Department of Ophthalmology, Kyoto Prefectural University of Medicine, Kyoto, Japan

Abstract

There is a pressing need to develop noninvasive, rapid and sensitive methodology for dry eye diagnosis that would
be available to ophthalmologists and optometrists. A major contender for such methodology is the assessment of
tear film lipid layer (TFLL) morphology and dynamic reorganization at blink via specular microscopy by affordable
modifications of standard biomicroscope or commercial devices (DR-1a interferometer, LipiView, Tearscope Plus
etc.). In order to fully utilize the diagnostic power of this approach it is necessary to account not only for the mean
thickness of the tear film lipid layer, but also for the thickness distribution heterogeneity (i.e. thickness standard
deviation) and the dynamic reorganization features of the lipid layer at the ocular surface.

Key words: tear film lipid layer, dry eye, specular microscopy.

Introduction

Tear film lipid layer (TFLL) plays essential role for the
stabilization of the air/aqueous tear (AT) interface of the tear
film (TF) [1]. TFLL main constituent (> 93%) is the lipid rich
meibomian secretion (MGS) produced by the eponymous glands
located within the eyelids. Meibomian gland dysfunction (MGD)
with associated quantitative and qualitative TFLL alterations is
the world leading cause of dry eye syndrome (DES) with up to
86% of all DES patients showing signs of MGD [2]. Caused by
everyday influences like contact lens wear and extended work
at a computer screen, DES is currently the major ophthalmic
public health disease affecting the quality of life of 10 to 30% of
the human population worldwide [3].

Therefore there is pressing need to develop noninvasive
(i.e. not requiring instillation of fluorescein or touching the
ocular surface of the patient), rapid and sensitive methodology
for dry eye diagnosis that to be available to ophthalmologists
and optometrists. A major contender for such methodology is
the assessment of TFLL morphology and dynamics at blink via
specular microscopy by affordable modifications of standard
biomicroscope or commercial devices (DR-1a interferometer,
LipiView, Tearscope Plus etc.). This minireview will summarize
the current state of knowledge and controversies into this field.

Clinical implications of TFLL morphology and
dynamics at the ocular surface

1. TFLL morphological patterns

There are plenty of data (e.g. [4-7]) on the macroscopic
texture of TFLL assessed directly at the ocular surface via
specular microscopy devices. It is thought that relatively
homogeneous and thick TFLL corresponds to a stable TF
(non-invasive breakup time NIBUT) = 15 s) while as more
heterogeneous, rough and containing thinner regions becoms
TFLL, as shorter is NIBUT and as more severe is DES. Yokoi
et al., 1996 [7] proposed the following classification of TFLL

124

interference patterns recorded with DR-1 microscope: Grade 1
(normal TF) - grayish color and uniform distribution.; Grade 2
(normal TF to very mild dry eye (DE)) - grayish color and non-
uniform distribution; Grade 3 - a few colors with non-uniform
distribution; Grade 4 - many colors and non-uniform distribution;
Grade 5 - the corneal surface is partially exposed with no
lipid layer interference (Grade 3 - 5 correspond to increasing
severity of DES). The increase in the number of colors indicates
increased thickness heterogeneity of TFLL. This idea was
refined by Goto et al. 2003 [8] who demonstrated that TFLL
thickness dispersion across the ocular surface (i.e. TFLL
roughness) expressed as (TFLL mean thickness + SD) can
be a viable diagnostic parameter with cases where the mean
thickness of TFLL is higher in DES patient (180 + 41.6 nm)
but also the film thickness standard deviation is much higher
compared to healthy eye (66 + 8.9 nm) and the ratio SD/mean
thickness is higher in DES case as well. The image is freely
available online at http://iovs.arvojournals.org/data/Journals/
IOVS/933433/791133653003.jpeg

The LipiView system does not monitor the entire ocular
surface and therefore only a portion of TFLL is registered in the
observation window. Isreb et al. 2003 [9] found (Table. 1) that
»(1) that measurement of lipid layer thickness (LLT) is a reliable
test for the diagnosis of dry eye, and (2) that aqueous deficiency
(ATD) and lipid deficiency, as they apply to dry eye disorders,
are not mutually exclusive.”

The correlation between DES symptoms and LLT was
further confirmed by Blackie et al., 2009 [10]. Fenner and
Tong, 2015 [11] supposedly found no correlation between LLT
measured with LipiView and tear film NIBUT in DE patients.
However it should be kept in mind that although the LipiView
software calculates the standard deviation (and the minimum
and maximum value) of the thickness of the observed portion
of TFLL, these data are almost never presented in publications
and this typical mistake was done by Fenner and Tong (2015)
as well although as discussed above the assessment of their

2017, TOM 7, Bpoi 4
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Table. 1. Classification of healthy and dry eyes based on the values of fluorescein breakup time (FBUT, s), Schirmer’s strip (AT
production) and TFLL thickness. The data are taken from Isreb et al. Eye, 2003, 17, 79-83 [9].

Dry Eye Severity FBUT, s Schirmer’s strips data | Lipid layer thickness, nm
(mm/min)
Severe DES signs & symptoms 0-5 0-5 <60
Intermediate DES signs & symptoms 6-<10 6-<10 275-105
No/low DES signs & symptoms =10 =10 =120

clinical relevance is very interesting task. Also in order to
evaluate the impact of TFLL on TF stability it is necessary to
account the influence of all other tear film properties (aqueous
tear volume, ocular surface damage, tear meniscus radius etc.)
but no such data were reported by Fenner and Tong, 2015 [11].

2. TFLL dynamic reorganization at blink

It is thought that with other factors being equal, the more
elastic the TFLL, the more rapidly it will spread at the air/AT
surface after eye opening and more efficiently it will fulfill its
stabilizing role to the air/tear surface. TFLL spreading rate is
very important also because during its movement TFLL drags
the underlying aqueous fluid upwards thus ensuring the AT
uniform distribution throughout the ocular surface [12-14].
As shown by Yokoi et al. 2008 [15] the TFLL of DES patients
spreading is slower compared with normal subjects. A study

targeting specifically the effects of TFLL abnormalities (i.e.
aqueous tear deficient patients were excluded) was performed
by Goto and Tseng, 2003 [16] who found that apart from longer
spreading time (3.54£1.86 s in MGD patients vs 0.36+0.22 s
in healthy individuals) the pattern of spreading was different
between patients and normals. In healthy individuals the TFLL
front displayed as uniform horizontal line across the ocular
surface, while in MGD eyes TFLL manifested as vertical stripes
each with different spreading rate resulting in irregular contour
of the spreading front.

Another useful way to analyze the stability of TFLL is to
evaluate the TFLL pattern deterioration rate with consecutive
blinks. Such analysis for TFLL of MGD patients and of healthy
individuals was done by Georgiev et al. 2014 [17] and the data
are summarized in Fig. 1. and Table. 2.

One can see that the TFLL morphology degradation rate

Fig. 1. TFLL stationary patterns acquired from the eyes of healthy volunteer and from MGD patient during the interblink intervals
among consecutive blinks (images reproduced with permission from Georgiev et al., Soft Matter 2014 10(30):5579-88 [17]). The
blue rectangle (upper left image) defines the selection area (chosen to avoid the eyelashes) over which the image cross-correlation

was measured.

Table. 2. Correlation coefficients (Pearson correlation coefficient, r) obtained by image cross-correlation of the stationary
TFLL patterns (Figure 1) with the pre-blink pattern 1. The cross-correlation between grayscale images was done with the ImageJ’
Image Correlation 10 plugin (http://www.gcsca.net/lJ/ImageCorrelationd.html) (Chinga and Syverud 2007). (Data reproduced with
permission from Georgiev et al., Soft Matter 2014, 10(30):5579-88 [17]).

Health status Compared TFLL R (Pearson correlation coefficient)

patterns

1 with 2 038

Healthy eye 1 with 3 0.85

1 with 4 0.7

1 with 5 0.71

1 with 2 0.72

MGD eye 1 with 3 0.68

1 with 4 0.46

1 with 5 0.55

2017, Vol. 7, Issue 4

125



is much more pronounced in MGD eye compared with healthy
eye. Similar trends were also reported by Goto’s group [8, 16].

Conclusions

The specular microscopy imaging of tear film lipid layer can
be the gold standard of non-invasive diagnosis of dry eye. It has
numerous advantages over the commonly used measurement
of fluorescein breakup time, i.e. (i) it is not necessary to instill
fluorescent stain in the tear film and (ii) there is no need to
touch the patient and therefore the tests can be performed by
any medical/health care personnel reducing the burden on the
ophthalmologist schedule. In order to fully utilize the diagnostic
power of the specular microscopy of TFLL it is necessary to
account not only for the mean thickness of the tear film lipid
layer, but also for its thickness distribution heterogeneity (i.e.
thickness standard deviation) and the dynamic reorganization
features of TFLL.
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Abstract

Glaucoma is a leading cause of irreversible blindness due to retinal ganglion cell loss. Still, trabeculectomy is the gold
standard in glaucoma surgery. Studies confirmed that glaucoma surgery as an anterior segment approach affects the
normal function of the tear film, also conjunctival incisions change the structure of ocular surface, decrease goblet
cell density, resulting in dry eye. Alteration of ocular surface by trabeculectomy is partially due to damage of ocular
surface tissues as well as chronic inflammation. Retrospective-prospective study in the glaucoma department of Eye
Clinic Nis included 60 post-operative patients with OAG (POAG/XFG), 140 respondents on topical medications and
90 healthy respondents older than 30 years without eye/systemic diseases or artificial drug treatment. All underwent
ophthalmological examination and ocular surface evaluation and OSD grading according to Delphi Panel. Delphi Panel
showed significant increase of moderate and severe grades postoperatively, up to 75% first month and 65% second
month after (p<0,0001). Grade IIb was most prevalent. OSD mixed type was dominant preoperatively (66,67%),
but postoperatively it significantly shifts to evaporative type (71,67%) and returns to previous level 2 months after
trabeculectomy in both glaucoma types (p<0,0001). Impact of trabeculectomy showed onset or worsening of OSD,

thus influence to successful glaucoma treatment.

Key words: trabeculectomy, open angle glaucoma, ocular surface disease, OSD grade, OSD type.

Introduction

Glaucoma is a leading cause of irreversible blindness
worldwide as a consequence of progressive retinal ganglion cell
loss (RGC). The currently accepted strategy for management
of glaucoma starts with topical medical therapy, sometimes
concomitant with laser therapy [1]. Surgical option for glaucoma
is considered when other modalities are not working out to keep
the intraocular pressure under control. Increasing number of
surgical options is reserved only for patients that are refractory
to previous therapy [2, 3]. Among all penetrating filtration glau-
coma surgery procedures, trabeculectomy became the most
commonly performed surgical procedure, and up to date
remains the gold standard. Formation of functional filtering
bleb is essential for surgical success. Wound healing at the
conjunctival and episcleral plane is a limiting factor for the
success of trabeculectomy [3, 4].

Since the glaucoma surgical procedures disrupt the
integrity of the globe, they are known to produce various intra
and postoperative complications. Tear film disturbances are
a common postoperative complication and cause of dry eye
sensations [3]. Understanding that the pathogenesis of dry eye
disease can be described as a vicious circle in which tear film
instability, tear hyperosmolarity and inflammation play central
roles, provides better approach in recognizing and patient
outcomes [5].

Pathological dry eye was first described in 1933, as kerato-
conjunctivitis sicca (KCS) and although not strictly synonymous
to Dry Eye Syndrome, Dry Eye Disease (DED) or Ocular Surface
Disease (OSD), these terms are interchangeable for the similar
condition of dry eye. Modern definition of the International

2017, Vol. 7, Issue 4

Dry Eye Workhop (DEWS, 2007) states that “dry eye disease
is a multifactorial disease of the tears and ocular surface that
results in symptoms of discomfort, visual disturbance, and tear
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” [6].

Anatomically, the ocular surface entity includes the corneal
and conjunctival epithelium together with tear film. A disorder
of any single anatomical component of the ocular surface is
capable of altering other components [7]. Healthy tear film is
essential in maintaining normal function of ocular surface.
Tear film instability leads to tear hyperosmolarity that in turn
promotes apoptosis of ocular surface epithelial cells, nerve
stimulation, and inflammation. Cytokine release and activation
of matrix metalloproteinases (MMP), which occur as part of the
inflammatory cascade, cause loss of mucin-producing goblet
cells. Subsequently, tear film instability worsens [5].

Ocular surface disease can be divided into two main
subgroups: the hypovolemic (hyposecretory) dry eye, based
on disorder of the aqueous and mucinous components of tear
film and hyperevaporative, based on a disorder of the lipid
components. Mixed form also occur [6].

The concept of the vicious circle in the pathogenesis of
OSD provides better insight into how acute events, such as
ocular surgery or infection, can cause dry eye occurrence
and why OSD and the patient's complaints persist even when
the cause is removed. Once the vicious circle is entered and
established, it is almost impossible for patients to halt and exit
from it unless the central pathogenic mechanisms are solved.
Tear film impairment like hyposecretion or abnormalities in tear
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composition (lipid or mucous changes) appears at the top of the
vicious circle’s pathophysiologic chain [5].

Anterior segment surgical approach affects the normal
structure and function of the tear film, thus causing dry eye
symptoms commonly after: glaucoma, cataract, refractive and
corneal surgery, vitreo-retinal surgery and ocular tumor therapy.
Clinical presentation and symptoms are similar but underlying
pathogenesis of OSD differs, due to type of surgical intervention,
which will be explained in further text.

Many clinical and experimental studies have found that
glaucoma surgery, as anterior segment approach, affects the
normal function of the tear film, which can cause the change
of the structure of ocular surface resulting in an uncomfortable
feeling and dry eye. Most investigators have suggested that
the alteration of ocular surface caused by trabeculectomy is
partially due to the damage of ocular surface tissue by placing
conjunctival incisions, also topical application of the drugs, as
well as the lack of vascular supply of ultra-thin post-operative
filtering bleb [8]. Induced chronic inflammation leads to decrease
of goblet cell density, further upregulation of inflammatory
mediators, cytokine excess, fibroblast activation and fibrosis [9].

Almost all patients experience OSD after cataract surgery,
because procedure involves cutting through whole corneal
thickness, through the plexus of corneal nerves, using a laser
or a microkeratome. More than 73% of cataract surgery is clear
corneal cataract surgery that cuts quite large part of the corneal
nerves which are essential in natural production of tears,
disrupting afferent nerve arc in tear production. Besides, the
surgical procedure itself is a cause of ocular inflammation. Also
topical medications applied prior or after surgery cause tear film
disruptions especially fluoroquinolones [10, 11].

Ocular Surface Disease after Corneal and Refractive
Surgery is one of the most frequent complications patients can
experience [12]. Disruption of corneal epithelium and corneal flap
creation affects the nerves that regulates natural production of
tears. Subepithelial and stromal nerve plexus are severed when
the flap is made, and the cornea overlying the flap is significantly
anesthetic for atleast 3 - 6 months [13]. Most patients experience
a decrease in tear production because of corneal nerves cutting
and interruption of afferent secretomotor nerve impulses in tear
production after all surface ablation procedure (LASIK, LASEK,
PRK). Flap and hinge position, as depth of surface ablation,
are two main factors that can cause extensive nerve damage.
PRK (depth of ablation 50um) devastate superficial Bowman
nerve plexus versus LASIK procedure with ablation depth of
130 um, that harm complete nerve supply of cornea. Small-
incision lenticule extraction (SMILE) which was established
as a “flapless” procedure, reduces corneal denervation by

Normal Merve Plexus

SMILE

creating an intrastromal lenticule which is cut by a femtosecond
laser and manually extracted through a peripheral corneal
tunnel incision (Fig. 1) [14]. The key difference between these
procedures is that LASIK affects the epithelium and anterior
stroma, thus resulting in greater resection of the sensory nerves
of the cornea while SMILE affects the posterior stromal bed with
relatively greater preservation of the corneal subepithelial basal
nerve plexus [15, 16].

Ocular surface disruption after corneal surgery alters
apposition between cornea and upper eyelids including damage
of conjunctival goblet cells, increasing mucus deficiency and
Ocular Surface inflammation. Patients dry eye symptoms
worsen due to post-operative topical medication application
(BAK, fluoroquinolones) [14].

Vitreoretinal surgery and ocular tumor therapy can cause
or worsen dry eye symptoms in a large proportion of patients.
This observation is not limited to the early postoperative period,
it can be observed months to years after surgery because of
morphological alterations of the conjunctiva, increased epithelial
stratification and distributional changes in ocular mucins [17].
Radiation therapy (RT, external beam, plaque or proton beam)
is being widely used to treat the head and neck malignancies
(paranasal sinus, oropharynx tumors, thyroid cancers), ocular
adnexal tumors. Radiation causes damage to the lacrimal
glands leading to cell damage, necrosis and apoptosis thereby
releasing the inflammatory mediators which decrease the tear
production and induce dry eyes [18].

Matherial and Methods

Retrospective-prospective study was performed in the
glaucoma department of Eye Clinic, Clinical Center Nis, Serbia
on 60 post-operative patients (60 eyes) with Open Angle
Glaucoma (OAG) including two types: primary (POAG) and
secondary exfoliative (XFG). It also included 140 glaucoma
patients respondent to medication (140 eyes), treated with
topical anti-glaucoma medications and 90 healthy respondents
(90 eyes), older than 30 years, without eye/systemic diseases,
neither artificial tears treatment. Respondents in all three
groups underwent: conventional ophthalmological examination,
in surgically treated patients before and after surgery repeated
at 7, 30 and 60 days. Evaluation of the Ocular Surface was
performed using tear break-up time (TBUT), corneal and
conjunctival vital dye staining (fluorescein, Rose Bengal)
according to Oxford score, Schirmer test, thereafter results were
incorporated in grade and type of OSD following Delphi Panel
Grading Scale and International Panel of experts’ guidelines,
Dry Eye Work Shop (DEWS, 2007) (Scheme 1) [19].

F5-LASIK

Fig. 1. Corneal nerve architecture after refractive surgery. (Source: https://crstodayeurope.com)
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Scheme 1. Classification of dry eye according to Delphi Panel Scale grading of dry eye.

DEWS Dry Eye Severity Grading Scheme

Dry eye severity level 1 2 3 4
Discomfort, severity and Mild and/or episodic occurs Modergte SHEBET SEED frquent or Selvere. e
; chronic stress or no constant without or disabling and
frequency under environ. Stress
stress stress constant
) None or episodic mild Annoying and/or activity Annoying, chronic Constant and/or
Visual symptoms : S o P~ . S
fatigue limiting episodic and/or limiting actvity possibly disabling
Conjunctival injection None to mild None to mild +/- +++
Conjunctival staining None to mild Variable Moderate to marked Marked
Corneal stalnling (severity/ None to mild Variable Marked/central Severe punctate
location) erosions
Filamentary keratitis, ket!?itin; er;irgus
Cornealltear signs None to mild Mild debris, | meniscus | mucus clumping, Ttear ’

clumping, ftear

debnis debris, ulceration
Meibomian gland Trichiasis,
Lid/meibomian glands dysfunction (MGD) variably MGD variably present Frequent keratinization,
present symplepharon
Fluoresceintear break-up time Variable <10 seconds <5 seconds Immediate
Schirmer score Variable <10 mm/5 min <5 mm/5 min <2 mm/5 min

* Must have signs and symptoms.

Etiologic classification system distinguishes two basic
categories of dry eye: hyposecretory (Sjégren’s syndrome (SS)
and non-Sjégren’s syndrome (NSS)), and evaporative (extrinsic
and intrinsic mechanism). Hyposecretory dry eye shows a
disorder of the aqueous-mucinous phase of the tear film, while

(Source: The Ocular Surface,

Scheme 2. Classification of dry eye.

Evaporative

Extrinsic

April 2007, vol 5, No 2)

evaporative dry eye demonstrates disorder of the lipid layer
of the tear film [6]. A more detailed classification is shown in
Scheme 2. Although the scheme differentiates two basic forms
of the disease, most people have mixed type, which often have
a more severe clinical presentation [19, 20].

Vitamin

A-Deficiency

Topical Drugs
Preservatives

Contact

Lens Wear

Ocular Surface
Disease

DEY EYIE
Aqueous-deficient
| l
Sjogren Non-Sjogren
Syndrome Dry Eye
Dy e Meiboiman Oil - -
rimary Gland Duct i u
[Secondary | Obstruction
Low Blink Dirug Action
: : Rate Accutane
Systemic
Reflex Block Drugs

Effect of the Environment

Milien Interieur

Low blink rate behavior, VTU, microscopy

Wide lid aperture gaze position
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Low androgen pool

Systemnic Drugs: antihistamines, beta-blockers,
antispasmodics, diuretics and
some psychotropic drugs

Milieu Exterieur

Low relative humidity
High wind velocity
Occupational environment
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Results

Among all three investigated groups, evaluation of Ocular
Surface Disease grade and type was done according to obtained
results of TBUT, Schirmer test, Ocular Surface examination
and potential symptoms, thereafter final results are shown in
proceeding tables and schemes. Effect of trabeculectomy, in
surgically treated OAG patients, to the tear film changes as it
is shown in Table. 1., illustrates implications of anterior segment
anti-glaucoma surgical approach to occurrence or worsening of
OSD through time interval of two months after surgery.

Observing of OSD clinical forms as OSD grades presents
statistically significant difference through time (Friedman Test
Chi-Square=26,012; p<0,0001). Postoperatively, llb grade is
more frequent and the most prevalent in 30 and 60 days in
both glaucoma types (POAG and XFG). These occurs due to
redistribution of normal and lower grades to more severe Ilb
grade more than double, from 28.33% to 65% in the end of
observing period Table. 1/Scheme 3.

Scheme also illustrates the time distribution of OSD grades
through two months with most prevalent IIb grade in first and
second month after trabeculectomy (Scheme 3).

After clinical testing and evaluation according to diagnostic
protocol, all operated examinees are divided in groups of OSD

type: Evaporative (E), Hyposecretory (H), Mixed type (M) and
Normal (N). Obtained results are shown in Table. 2.

OSD clinical type distribution presents statistically significant
difference through time in both glaucoma types POAG and
XFG (Friedman Test Chi-Square=33,222; p<0,0001). Before
surgical treatment the mixed type is most frequent 66,67%, after
surgery drop is evident till one month with parallel increase of
OSD evaporative type to 71,67%. After a two-month period,
the mixed type has returned to preoperative level. Normal and
Hyposecretory subjects are evident in low percentage.

Scheme also illustrates two most prevalent types of OSD,
Mixed and Evaporative and these distribution during time
interval of two months (Scheme 4).

OSD grade distribution shows a statistically significant
difference between the control group and the medicamentous
treated glaucoma group (c?=33,50 p<0,0001). More than half of
participants in the control group (64,44%) had normal finding in
contrast to the glaucoma group, where Il grade was dominant.
Between Primary Open Angle Glaucoma and Exfoliative
Glaucoma group distribution was also significantly different,
incipient grades were more frequent and in 34,34% a normal
finding was observed (c?=14,44; p=0,006; p<0,01). Advanced
OSD grades were dominant in exfoliative glaucoma group, with

Table. 1. OSD grade distribution according to glaucoma type.

Glaucoma | o | g | | % | lla % b | % | m % | Total | %
type
POAG 5| 1190% | 9 | 21.43% | 10 23.81% 12 | 2857% | 6 | 14.29% | 42 | 100.00%
Grade 0 XFG 1| 556% | 0 | 0.00% 1 61.11% g 27.78% | 1 5.56% 18 | 100.00%
Total 6 | 10.00% | 9 | 15.00% | 21 35.00% 17 | 2833% | 7 | 11.67% | 60 | 100.00%
POAG 7 | 1667% | 4 | 9.52% 12 28.57% 18 | 42.86% | 1 2.38% 42 | 100.00%
Grade 7 XFG 2 | 11.11% | 1 5.56% 10 55.56% & 271.78% | 0 0.00% 18 | 100.00%
Total 9 | 15.00% | 5 | 8.33% 22 36.67% 23 | 38.33% | 1 1.67% 60 | 100.00%
POAG 3| 714% | 6 | 14.29% 1 2.38% 31 | 7381% | 1 2.38% 42 | 100.00%
Grade 30 XFG 0 | 000% | O | 0.00% 4 22.22% 14 | 77.78% | 0 0.00% 18 | 100.00%
Total 3 | 500% | 6 | 10.00% 5 8.33% 45 | 75.00% | 1 1.67% 60 | 100.00%
POAG 3| 714% | 4 | 9.52% 1 2.38% 28 | 66.67% | 6 | 14.29% | 42 | 100.00%
Grade 60 XEG 2 | N1% | 4 | 22.22% 0 0.00% 1" 61.11% | 1 5.56% 18 | 100.00%
Total 5| 833% | 8 | 13.33% 1 1.67% 39 | 65.00% | 7 | 11.67% | 60 | 100.00%
(POAG - primary open angle glaucoma; XFG - exfoliative glaucoma)
Scheme 3. OSD grade distribution according to glaucoma type.
100% e —
B80% . . -
B80%
70% m i
60% I Blib
50% mila
40% l ol
30% | oo
20%
= 0B E
0%
POAG ¥FG POAG WG POAG G POAG G
OSD grade-preop. 7 day postop. 30 day postop. 60 day postop.
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Table. 2. OSD type distribution according to glaucoma type.

Glaucoma | g % H % | M % | N| % Total %
type
v POAG 10 23.81% 1 2.38% 26 61.90% ® 11.90% 42 100.00%
ype
0SD XFG 3 16.67% 0 0.00% 14 77.78% 1 5.56% 18 100.00%
Total 13 21.67% 1 1.67% 40 66.67% 6 10.00% 60 100.00%
. POAG 29 69.05% 0 0.00% 6 14.29% 7 16.67% 42 100.00%
ype
0SD XFG 14 77.78% 0 0.00% 2 11.11% 2 11.11% 18 100.00%
Total 43 71.67% 0 0.00% 8 13.33% 9 15.00% 60 100.00%
Tvoe 30 POAG 20 47.62% 1 2.38% 18 42.86% 3 7.14% 42 100.00%
ype
0SD XFG 11 61.11% 1 5.56% 6 33.33% 0 0.00% 18 100.00%
Total 31 51.67% 2 3.33% 24 40.00% 3 5.00% 60 100.00%
U POAG 7 16.67% 0 0.00% 32 76.19% 3 7.14% 42 100.00%
ype
0SD XFG 7 38.89% 0 0.00% 9 50.00% 2 11.11% 18 100.00%
Total 14 23.33% 0 0.00% 41 68.33% 5 8.33% 60 100.00%
(POAG - primary open angle glaucoma; XFG - exfoliative glaucoma; E - evaporative; H - hyposecretory; M - ; N - normal)
Table. 3. OSD grade distribution in control and glaucoma group (POAG; XFG).
Glaucoma type
Grade OSD Control % OAG
0, 0, 0
OAG (POAG) % (XFG) % Total %
0 58 64,44% 34 34,34% 4 9,76% 96 41,74%
I 8 8,89% 14 14,14% 2 4,88% 24 10,43%
lla 10 11,11% 16 16,16% 10 24,39% 36 15,65%
IIb 13 14,44% 31 31,31% 21 51,22% 65 28,26%
[} 1 1,11% 4 4,04% 4 9,76% 9 3.91%
Total 90 100,00% 99 100,00% 41 100,00% 230 100,00%
(POAG - primary open angle glaucoma; XFG - exfoliative glaucoma)
Table. 4. OSD type distribution in control and glaucoma group (POAG; XFG).
Glaucoma type
Type OSD Control % OAG . . .
(POAG) % OAG (XFG) % Total %
E 17 18,89% 28 28,28% 17 41,46% 62 26,96%
H 7 7,78% 9 9,09% 1 2,44% 17 7,39%
M 8 8,89% 26 26,26% 19 46,34% 53 23,04%
N 58 64,44% 36 36,36% 4 9,76% 98 42,61%
Total 90 100,00% 99 100,00% 41 100,00% 230 100,00%

(POAG - primary open angle glaucoma; XFG - exfoliative glaucoma)

51,22% of llb OSD (Table 3).

OSD clinical type differs significantly in control and topical
drug treated group (c?=33,00; p<0,0001). In the control group
64,44% of participants had normal finding while in glaucoma
group evaporative and mixed type were the most prevalent,
with equal 32,14%. Distribution differs between glaucoma
types, while normal is dominant in POAG group, in exfoliative

2017, Vol. 7, Issue 4

glaucoma mixed and evaporative types were most frequent
(c?=14,18; p=0,0027; p<0,005) (Table. 4).

Next scheme presents mutual simultaneous correlation of
OSD grades between all tree tested groups of participants. In
surgically-treated group the results are separated by glaucoma
type and time interval, before operation and post trabeculectomy
in three time intervals of 7, 30 and 60 day. In relation to control
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Scheme 4. OSD type distribution according to glaucoma type.
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Scheme 5. OSD grade distribution in 3 tested groups.
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Scheme 6. OSD type distribution in 3 tested groups.
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group, both glaucoma groups are characterized with moderate
and advanced OSD grades, lla and llb in highest percent
(p<0,0001). llb grade is the most prevalent at the end of
observing time (Scheme 5).

In POAG group surgically-treated patients had more severe
OSD grades than patients treated with topical drugs. Distribution
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significantly differs after surgery and shows worsening through
time interval with enlarging of Ilb grade (p<0,05). In XFG
medicamentous group findings were worse than in POAG,
more severe OSD grade and shift to high grade after surgery.
(Scheme 5).

Comparative observing of OSD type showed statistically
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significant difference between groups, markedly to control
group, with predominantly normal findings in control group
which is opposite to surgically treated patients due to mixed and
evaporative OSD (p<0,0001). Results of correlation of OSD type
showed difference after surgery, with redistribution from mixed
to evaporative type, closely after operation and spontaneous
returning to mixed type. Surgically-treated patients showed
worse finding in comparation to drug-treated (Scheme 6).

Discussion

Ocular Surface Disease (OSD) is a distressing, common
ocular condition which significantly reduces quality of life, and
affects 5 - 34% of the global adult population [6, 19, 21]. It is
one of the main diagnoses in ophthalmological practice and
often concomitant with glaucoma. Study of Lemp and Baudouin
showed that up to 40% of patients had symptom and clinical
sign discordance [22]. Another study showed Meibomian gland
disease was more commonly asymptomatic than symptomatic
(21.9% vs. 8.6%, respectively), and symptom presentation
did not correlate with severity of ocular surface damage [21].
Etiology of OSD is multifactorial and may arise due to the use
of medicines, environmental, nutritional factors (vitamin A,
omega acids), age, diseases of the connective tissue, hormonal
deficiencies, trauma, sensory block in contact lens users, Ro
therapy, surgery of the anterior segment of the eye [20, 23]. Main
purpose of these clinical investigation was influence of anterior
segment anti-glaucoma surgical approach to the occurrence or
progression of OSD.

Ocular Surface Disease can adversely affect the success of
glaucoma surgery, and multiple topical glaucoma therapies can
negatively influence the course of OSD. A large percentage of
patients in a glaucoma practice have both conditions, in some
studies around 60% of patients [23]. Following study results
of the German Register for glaucoma patients with dry eye in
52,6% of all glaucoma patients OSD was found with rise to
75,5% if they had general sicca syndrome [6]. Main aim of this
clinical investigation was to find out incidence of OSD in healthy
population, medically-treated glaucoma patients and surgically-
treated patients before and after surgery.

Large number of glaucoma patients with coexisting ocular
surface disease (OSD) often require laser or incisional surgical
intervention to reduce their IOP. In these cases, the whole
preoperative planning process is more complex and requires
careful attention to unique issues [24]. Several studies have
shown that the outcome of filtering glaucoma surgery depends
on the previous topical antiglaucoma therapy. Batterbury
postulates that duration of treatment and number of prior
topical glaucoma drugs are essential for success or failure in
filtration surgery. Unsuccessful surgical treatment correlates
with the number of macrophages, lymphocytes and fibroblasts
in conjunctival biopsies [7, 25, 26]. In these investigations
whole group of operated patients before surgery had at least
two topical antiglaucoma drugs with different concentrations of
preservative. Therefore, it could be supposed that prior anti-
inflammatory topical corticosteroid treatment before surgery is
beneficial in reducing cellular infiltration.

Many conducted studies confirmed that glaucoma surgery
as anterior segment approach affects normal function of the tear
film and that conjunctival incisions change the structure of the
ocular surface so tear production. OSD can increase the risk of
bleb-related complications, and blebs can worsen the severity
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of OSD symptoms, so a vicious cycle starts.

Creation of a functional filtration bleb is the key to success
in glaucoma surgery. However, surgical intervention disrupts
normal function of the tear film, which disturbs the surface area
of the eye resulting in discomfort, as a result of partial tissue
damage at the site of the incision, and may later be intensified
by postoperative drug application. Mendez in his work analyzed
40 eyes with a functional bleb and OSD signs that correlated
with the morphology of ultra-thin filtration bleb indicating that
vital dying is different; Schirmer test was increased and TBUT
shortened after surgery so OSD was evident [8, 27].

By an analysis of the post-surgical group, we tried to find to
what extent trabeculectomy influenced the changes of the ocular
surface in our examinees. Observing OSD grade preoperatively,
in 63,33% of respondents, Il grade was dominant in group.
In POAG patients proportion of lla and Ilb grade was similar
(23,81% vs. 28,57%), while in XFG group lla grade (61%)
was dominant. Postoperatively, following time interval of two
months, significant increase in llb grade was noted, doubling
from 28,57% to 65% (p<0.0001) at the end, with maximum of
75% one month after operations.

According to OSD type, the most prevalent was mixed
type (66,67%) in whole group, only 10% had normal finding.
Glaucoma type distribution of 61,9% (POAG) and 77,78%
(XFG) of the subjects with mixed type showed higher number in
exfoliative glaucoma, with inversion at the 7th day after operation
and increase in evaporative type to 71,67%, then it falls and
gradually returned at the end of the monitoring to the same
preoperative relation. This significant increase in evaporative
dry eye from 21% to 71,67% (p<0.0001) was probably due to
an increased reflex secretion of tears and the simultaneous
disturbance of the mucosal layer of tears after trabeculectomy.

These results were obtained after standard filtration
glaucoma surgery without the use of antimetabolite MMC. With
the use of MMC, worse results should be expected, according
to Lam. After his study on 15 eyes in 12 patients, in which test
results were shortened (TBUT = 5,32 s and Schirmer = 6 mm/ 5
min) and higher degree of tear and eye surface damage, most
likely due to limbal cell deficiency damaged by antimetabolite,
chronic preoperative drug use or preoperatively present OSD.
Antimetabolite activity of MMC targets the actively replicating
corneoscleral limbal cells, damaging these cells and thus
preventing adequate replacement of the corneal epithelium,
which is usually replaced by the stem cells every 3 - 7 days. This
should be remembered, because dry eye treatment can improve
the best corrected visual acuity for two lines on the table [28, 29].
Furthermore, surface irregularity of the conjunctiva adjacent to
the bleb may also play an important role in the development of
OSD in all these operated patients.

In study of Roberts in 30 respondents after cataract surgery
one month later 47 - 87% reported symptoms or signs of OSD
[30]. To determine incidence of symptoms of dry eye and
recurrent erosion syndrome after refractive surgery (PRK and
LASIK) in Hovanesian study was reported 43% vs. 48% even 6
months after surgery [31]. Another study showed high incidence
of mild to moderate dry eye disease, that was observed in
groups 1 month postoperatively and remained significantly
higher in the LASIK group than in the SMILE group 6 months
after surgery [32]. Dry eye symptoms occur as postoperative
complication following vitreo-retinal surgery and ocular tumor
therapy in 63% of 140 patients that underwent VPP, brachy-
therapy or proton beam irradiation according to study [33].
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Comparing this study results of different surgery approach, we
can conclude that after glaucoma surgery a high incidence of
OSD is present in our study results, 75% of Il and Ill grades and
91,67% of evaporative and mixed type together.

There is a large body of evidence from clinical and
experimental studies that the long-term use of topical drugs may
induce ocular surface changes, causing ocular discomfort, dry
eye, conjunctival inflammation, subconjunctival fibrosis, corneal
surface impairment, and, as a consequence of chronic ocular
surface changes, the potential risk of failure for further glaucoma
surgery. Subclinical inflammation has also been widely described
in patients receiving antiglaucoma treatments for long period of
time, with inflammatory cell infiltration and fibroblast activation
in the conjunctiva and subconjunctival space. The preservative,
especially benzalkonium chloride (BAK), which has consistently
demonstrated its toxic effects in laboratory, experimental, and
clinical studies, could induce or enhance such inflammatory
changes. As a quaternary ammonium, this compound causes
tear film instability, loss of goblet cells, conjunctival squamous
metaplasia and apoptosis, disruption of the corneal epithelium
barrier, corneal nerve impairment, chronic inflammation and
potential damage to deeper ocular tissues [6, 8, 34].

Analyzing OSD grade in glaucoma patients treated with
medication, moderate grades were elevated. In POAG IIb grade
was present in 31,31%, while in the XFG group 51,22% had Ilb
grade and 24,39% lla grade (p <0.01). In control group 64,44%
of healthy subjects had a normal finding, only 14,44% had Ilb.

Analyzing the OSD type, it was concluded that 64.44% of
the examinees had a normal finding in control group and 18,89%
had evaporative OSD. Topical drug treated POAG detected
mixed and evaporative type of dry eye with 26,26% vs. 28,28%.
There was a significant difference between glaucoma group, in
XFG mixed and evaporative relation was 46,34% vs. 41,46%
(p<0.001). Therefore, it can be concluded that the signs of OSD
were present in both treated glaucoma groups, with severe form
in XFG, higher percentage and with more severe grade in the
respondents [35].

In our clinical study highest prevalence of moderate
and advanced OSD, llb (65%) and Il (11,67%) grade were
observed in the post-operative glaucoma group that worsened
after surgery immediately. In high prevalence OSD was noted
after topical drug treated glaucoma, more frequently in XGF
(51%) than POAG (31%). The most prevalent OSD type in both
glaucoma group was mixed although in higher percentage in
operated participants comparing to medicamentous treated
and higher in XFG. Worsening of OSD occurs after glaucoma

surgery.

Conclusion

Glaucoma is an eye disease that can lead to irreversible
visual impairment. OSD is most frequent diagnosis in clinical
practice, often accompanied to glaucoma. Both conditions
require attention and intervention. As glaucoma and OSD
are chronic condition, it is important to treat both diseases at
the same time, with intention of preserving the integrity of the
surface of the eye. Recognizing of symptoms, signs, clinical
presentation, diagnostic procedures and their interpretation
in patients at increased risk, promotes glaucoma and ocular
surface therapy thus improves the quality of life to patients and
visual function.

134

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

References:

Prokosch-Wiling V, Pfeiffer N. Efficacy of potentially neuroprotective
agents for glaucoma treatment. View on Glaucoma 2014; 9, 2:4-9.
Pharoah D, Broadway D. Impact of previous topical antiglaucoma
therapy on the outcomes of glaucoma surgery. View on Glaucoma
2016; 11, 1:14-18.

Vijaya L, Manish P, Ronnie G, Shantha B. Management of
complications in glaucoma surgery. Indian J Ophthalmol 2011;
January; 59 Suppl. 1 S131-S140.

EGS. Terminology and guidelines for glaucoma. 4" edition, EGS,
Dogma, Savona; June 2014.

Baudouin C. What is the practical guidance on diagnosis and
treatment decisions in dry eye disease? Ocular surface diseases - a
perspective of clinical practice between present and future. Suppl.
Eurotimes. Jul/Aug 2016.

Erb C, Kaercher T, Grus F et al. Glaucoma and dry eye. 1th edition.
Bremen; UNI-MED SCIENCE, 2012.

Erb C et al. Glaucoma progression - risk factors, diagnostic and
treatment strategies. 1th edition. Bremen; UNI-MED SCIENCE, 2017.
LiL X, Liu W, Ji J. The impact of trabeculectomy on ocular surface.
Curr Eye Res 2013; Feb, 49, 2:185-8.

Kastelan S, Tomi¢ M, Metez Soldo K, Salopek-Rabati¢ J. How ocular
surface disease impacts the glaucoma treatment outcome. Biomed
Res Oct; 2013.

Stephenson M. The Relationship between dry eye and cataract
surgery. Review of Ophthalmology. Nov 2007.

Devgan U. Dry-eye syndrome after cataract surgery. Review of
Ophthalmology. Dec 2005.

Bethke W. Refractive surgery and the dry-eye patient. Review of
Ophthalmology. March 2013.

American Academy of Ophthalmology. Dry Eye. Available from
https://www.aao.org. ONE network 2017.

Wang B, Naidu R, Chu R, Dai J, Qu X, Zhou H. Dry eye disease
following refractive surgery: A 12-month follow-up of SMILE versus
FS-LASIK in high myopia. Journal of Ophthalmology 2015.

Nettune GR, Pflugfelder SC. Post-LASIK tear dysfunction and
dysesthesia. The Ocular Surface 2010; 8, 3:135-145.

Denoyer A, Landman E, Trinh L, Faure J, Auclin F, Baudouin C. Dry
eye disease after refractive surgery: comparative outcomes of small
incision lenticule extraction versus LASIK. Ophthalmology 2015; 122,
4: 669-676.

Heimann H, Gochman R, Hellmich M, Foerster MH. Dry eye
symptoms following vitreoretinal surgery and ocular tumor therapy.
Investigative Ophthalmology and Visual Science 2003; May, 44, 13:
3759.

Kiran T, Aruna T. Diagnosis and treatment of radiation therapy induced
ocular surface disorders. OMICS, J of Radiology 2016; June, 5:38.
Report of the International Dry Eye WorkShop (DEWS). Ocul Surf
2007; 5:1-204.

Radenkovi¢ M, Stankovié-Babi¢ G, Jovanovi¢ P, Djordjevi¢ Joci¢ J,
Trenki¢-Bozinovic M. Ocular surface disease incidence in patients
with open-angle glaucoma. Srp Arh Celok Lek 2016 Jul-Aug; 144(7-
8):376-383.

Baudouin C, Aragona P, Van Setten G, Rolando M, Irkec M, Benitez
del Castillo J et all. Diagnosing the severity of dry eye: a clear and
practical algorithm. Br J Ophthalmol. March 2014; 1-9.

Lemp MA, Baudouin C, Amrane M, et al. Poor correlation between
dry eye disease (DED) signs and symptoms in a phase Il randomized
clinical trial [abstract]. Invest Ophthalmol Vis Sci 2011; 52:3821.
Leung EW, Medeiros FA, Weinreb RN. Prevalence of ocular
surfacedisease in glaucoma patients. J Glaucoma 2008; 17, 5:350-
355.

Tony Realini. Ocular Surface Disease: Impact on glaucoma surgical
decision making. Glaucoma Today. July/August 2016.

Batterbury M, Wishart PK. Is high initial aqueous outflow of benefit in
trabeculectomy? Eye (London) 1993; 7(Pt 1):109-12.

2017, TOM 7, Bpoi 4



BBIITAPCKI ®OPYM ITTAYKOMA / BULGARIAN FORUM GLAUCOMA

26.

27.
28.
29.

30.
31.

Broadway DC, Grierson |, O'Brien C, Hitchings RA. Adverse effects of
topical antiglaucoma medication. II. The outcome of filtration surgery.
Arch Ophthalmol 1994; 112, 11:1446-54.

Mendes N, Hida RY, Kasahara N. Ocular surface changes in eyes
with glaucoma filtering blebs. Curr Eye Res 2012 Apr; 37, 4:309-11.
Lam J, Wong T, Tong L. Ocular surface disease in posttrabeculectomy/
mitomycin C patients. Clin Ophthalmol 2015; 9: 187-191.

Schwartz GS, Holland EJ. latrogenic limbal stem cell deficiency:
when glaucoma management contributes to corneal disease. J
Glaucoma 2001; 10, 6:443-445.

Roberts CW, Elie ER. Dry eye symptoms following cataract surgery.
Insight 2007; 32, 1: 14-23.

Hovanesian J, Shah S, Maloney R. Symptoms of dry eye and
recurrent erosion syndrome after refractive surgery. Journal of

2017, Vol. 7, Issue 4

32.

33.

34.

35.

Cataract and Refractive Surgery 2001 Apr; 27, 4:577-584.
Denoyer A, Landman E, Trinh L, Faure JF, Auclin F, Baudouin C. Dry
eye disease after refractive surgery: comparative outcomes of small
incision lenticule extraction versus LASIK. Ophthalmology 2015 Apr;
122, 4: 669-676.

Heimann H, Gochman R, Hellmich M, Bechrakis NE, Foerster MH.
Dry eye symptoms following retinal surgery and ocular tumor therapy.
Ophthalmologe 2004 Nov; 101, 11:1098-104.

Baudouin C. Ocular surface and external filtration surgery: mutual
relationships. Dev Ophthalmol 2012; 50:64-78.

Radenkovi¢ M. The influence of trabeculectomy on refractometry,
keratometry and changes of tear film of the ocular surface (magister
thesis). Faculty of Medicine. University of Ni§. Serbia 2016.

135



Optic disc deposits in a family carrying a heterozygous
mutation in BEST1: Clinical, diagnostic and molecular
genetic findings
'M. G. Todorova, %C. Valmaggia, **°D. Schorderet

'University of Basel, Switzerland, 2Cantonal Hospital, St. Gallen, Department of Ophthalmology,
Switzerland, *IRO - Institut de Recherche en Ophtalmologie, Sion, Switzerland, “University of Lausanne,
Department of Ophthalmology, Switzerland, °Faculty of Life Sciences, EPFL - Ecole polytechnique fédérale
de Lausanne, Switzerland

Abstract

Purpose: Classical juvenile-onset Best disease is characterized by vitelliform lesions predominantly localized at the
posterior pole. Extramacular eccentric multifocal vitelliform lesions have also been described showing a specific
pattern of distribution with the accumulation of lipofuscin along the temporal retinal vascular arcades, predominantly
superior-nasal and adjacent to the optic disc. Here, we report on functional and structural characteristics of an unusual
phenotype of juvenile-onset Best disease associated with optic disc deposits and autosomal dominant inheritance.
Patients and methods: Prospective cross-sectional observational study. Seven subjects from a three-generation non-
consanguineous family were recruited at the diagnostic unit of the Department of Ophthalmology, University of Basel.
Genetic analyses were conducted at the IRO, Sion. Refraction, color fundus photographs, fundus autofluorescence
imaging (FAF), optical coherence tomography (OCT), ISCEV-standard ffERG, mfERG, EOG, as well as ultrasound
imaging were performed. Direct sequencing of all exons and intron-exon junction of BEST1 was conducted.

Results: Diagnosis of vitelliform maculopathy was confirmed by clinical and electrophysiological findings and
supported by genetic analysis. In four out of the five affected individuals deep subretinal deposits in the macula were
found. Unexpectedly, when the macula was affected, deposits were observed on the surface of the optic disc showing
similar ultrasound and FAF characteristics. All five subjects had an abnormal EOG and a normal ffERG. The individual
mfERG responses were reduced and the latencies were delayed. Sequencing revealed a heterozygous c. [670 C>A]
coding for a L224M mutation in BEST1 in all affected subjects.

Conclusion: Diagnosis of Best disease was confirmed by clinical, electrophysiological and ultrasound findings and the
documentation of a mutation in the bestrophin-1 gene. The juvenile-onset Best disease was confirmed to be of distinct
multifocal phenotype, in association with optic disc deposits.

Key words: Best disease, mutations in BEST1, full-field ERG, hamartoma, L22M mutation, mfERG, and optic disc

deposit.

Introduction

Juvenile-onset Best disease (MIM 153700) has been de-
scribed as a monogenic dominant inherited disorder, character-
ized by juvenile-onset maculopathy and progressive impairment
of visual function[1, 2]. Mutations in BEST1, which encodes the
bestrophin-1 protein, have been identified in Best disease [3-5].
Classical Best disease, according to its stage, is characterized
by egg yolk-like, pseudohypopyon, vitelliform and atrophic scar-
ring lesions predominantly localized at the posterior pole.

Impaired expression of BEST1 [6] has been associated with
pattern-like accumulation of lipopigment in the retinal pigment
epithelium (RPE) layer with subsequent impairment of vision
and reduction of the light rise in the electro-oculogram (EOG),
with completely normal full-field electroretinogram (ffERG) [7-
10]. Following foveolar loss of photoreceptors above the accu-
mulated lipofuscin debrits, local dysfunction in terms of reduced
central responses of the focal ERG, has been observed [11].
Application of mutifocal ERG (mfERG), allowing mapping of the
retinal function, confirmed a localized photoreceptor sensitivity
change within the central retina, mainly through a reduction of
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N1P1 amplitudes [12-14].

The phenotype among patients carrying BEST1 mutations
varies from typical juvenile-onset, adult-onset vitelliform macu-
lopathy [2-7]to rare forms of autosomal dominant vitreoretinop-
athy (ADVIRC), microcornea, rod-cone dystrophy, cataract and
posterior staphyloma syndrome (MRCS), autosomal-recessive
bestrophinopathy (ARB) [15-19]. However, atypical subclinical
forms may also be observed [14, 18, 20, 21]. Extramacular dis-
tribution of the lesions has also been described, explaining the
atypical and subclinical forms of the disease with usually pre-
served visual acuity, subnormal EOGs and mild- or unaltered
ffERG recordings [14, 18, 20, 22]. In reviewing published re-
ports, eccentric multifocal vitelliform lesions, although with some
variability, have shown a specific pattern of distribution with the
accumulation of lipofuscin along the temporal retinal vascular
arcades, predominantly superior-nasal and adjacent to the optic
disc [16, 23, 24].

In the present study, we report on a distinct juvenile-onset
Best disease in a three-generation family with autosomal domi-
nant inheritance where the lesions were spread not only in the
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macular area, but also along the vascular arcades and were
associated with mulberry-like lesions on the surface of the optic
disc.

Methods

Seven subjects (five male and two female), aged 5 to 76
years, from a three-generation non-consanguineous Caucasian
family of German origin, participated in the study. The study was
performed according to the tenets of the Declaration of Helsinki
(JAMA 1997; 277:925-926). Written informed consent was ob-
tained from the adult participants as well as from the parents of
the children.

Clinical assessment

Clinical phenotype of the family was depicted through de-
tailed ophthalmic examination that included refraction, best cor-
rected visual acuity (Snellen charts), intraocular pressure exami-
nation by applanation, slit-lamp examination, biomicroscopy and
fundoscopy. In addition, fundus findings were documented by
optical coherence tomography (OCT), autofluorescence (FAF)
and color fundus imaging of the macula and the optic nerve.

Diagnostic imaging, electrophysiological and ultra-
sound assessment

Spectral domain OCT examinations were carried out with
the Cirrus™ HD-OCT Model 4000 instrument (Carl Zeiss Med-
itec AG, Jena, Germany) using a fast macular thickness and a
fast optic nerve circle protocol.

Full-field ERG was recorded on a hand-held Mini full-field
ERG (ColorBurst™, Diagnosys LLC, Cambridge, UK) with
the test order provided by ColorBurst™ software and pre-pro-
grammed according to the ISCEV guidelines [25, 26]. ERG re-
sponses were recorded monocularly using single-use microfiber
electrodes (DTL Plus Electrode, Diagnosis LLC). Arden ratios
below 1.5 were rated as pathologic, according to our laboratory
normative data.

MfERG was recorded on VERIS Science 6.1.2™ (Visual
Evoked Response Imaging System, Electrodiagnostic Imaging;
EDI) according to the ISCEV 2012 guidelines [27]. The stimulus

array consisted of 103 hexagons. To exclude influence of age
on the mfERG recordings [28-30], the patients’ recordings were
compared to seven left eyes of age-matched controls.

Ultrasound was performed on standardized A-/B-scan de-
vice AVISO S (Quantel Medical, Inc.) using a LIN25 linear 20
MHz posterior pole high-frequency B-scan probe and a Pro-
Beam A-scan probe.

Fig. 1a. Represents the pedigree of the family: arrow identifies
the index patient; squares and circles symbolize males and
females; blackened symbols indicate affected individuals. All
patients with the exception of I-1, I-3 and |-4 were clinically
evaluated. Genetically examined individuals are labeled with

small circles up and to the right of the individual symbol. The

older uncle (subject I1-2) had an unilateral-reduced vision pre-

senting, according to the patient’s report, as a consequence of

strabismus.

Molecular analysis

Blood samples were taken from all participating family
members and genomic DNA was extracted from blood leuko-
cytes according to standard procedure. All 11 exons of BEST1

Table 1. Clinical features and ERG findings of all affected subjects.

EOG
) Best . , mfERG
. Presenting Refraction Argen’s : ' o
Subject/ g corrected : Full-field | Responses Optic disc
Sex/ Years ophthalmological Eye Snellen VA D Sph(DoCyI/ Gl . ERG within central deposits
symptoms (20 Feet) Axis (Norm: 10°
1.5-2.5)
Progressive oD 20/50 +8.0/0/0 0.77 Normal Detectable
112 duction of th Not d
m6 re ucthn' of the ot done

central vision, OU oS 20/50 +8.0/0/0 0.97 Normal Detectable

11-3/ Reduced central oD 20/50 +4.25/-1.75/97 1.27 Normal Reduced Detectable

m/50 vision, OD>0S 0S 20/32 +4.0/-0.75/14 1.44 Normal Reduced Detectable
2 Redy(;ed central oD 20/100 +3.25/-0.25/153 1.84 Normal Reduced Not detectable
m/52 Sounire.0p | 0S| 2020 | +251075123 | 116 | Nomal | Nomal | Notcetectabi
I/ Severereduced | op | 90/200 1.75/0/0 14 Nomal | Reduced | Detectableon

m/48 central vision, ultrasound

OD>0S 0S 20/50 +0.5/0/0 1.2 Normal Reduced Detectable

-2/ Reduced central oD 20/50 +4.5/-0.75/70 219 Notd Reduced Detectable

1176 vision, OU 0S | 2040 | +45-0.75/110 2.11 OLCONe I Reduced | Detectable

Abbreviations: OD: right eye, OS: left eye, OU: both eyes.
2017, Vol. 7, Issue 4 137



including intron-exon junctions were PCR amplified and directly
sequenced using the ABI Dye Terminator version 1 in a final
volume of 10 ul, and electrophoresed on 3130XL ABI genetic
analyzer. Sequences were aligned using Chromas, version
2.23 (Technelysium Tewantin, Australia) and compared to the
sequence obtained from Ensembl. Primers were obtained with
the Primer3 software (http://primer3.ut.ee) [31, 32].

Results

Subject 111-2, the index patient, is a 5-year-old boy followed
up for three years in our department due to borderline best cor-
rected Snellen visual acuity (20 Feet) of 20/32 (OU). Follow-up
examination revealed progressive reduction of the best-correct-
ed distance/near vision, last recorded as 20/50 (OU). Investiga-
tion of the relatives was conducted to evaluate the inheritance

Skolopic ERG
0.1cd.s/m?

Skotopic ERG
3.0 cd.s/m?

Oscillatory
potentials

Subject IlI-2 Control

Subject II-3

¥ 44

Subject I-2 _

P a

from a classic central Bull's maculopathy appearance in child
(II-2), to scarring macular lesions in the eldest subject (I-2). All
subjects except -2 demonstrated multiple yellowish parafoveal
deposits that extended along the vascular arcades (Fig. 2a, 2b,
3a, 3b, 5a, 5b, 6a, 6b). Optic discs showed a prominent irregular
aspect; in the index patient it had an elevated appearance (Fig.
2a, 2b); in the adult patients it was lumpier with more irregular
borders and multiple bright, prominent, irregular mulberry-like
deposits (Fig. 3a, 3b, 5a, 5b, 6a, 6b).

Figures 2, 3, 4 and 5: Each vertical panel represents the
corresponding fundus with photos (a, b), FAF images (c, d),
OCT images of the macula (e, g) and of the optic disc (f). The
images for the right eyes are displayed on the left-hand side.
Optical coherent tomography (OCT) scans are recorded in the
horizontal plane.

Photopic ERG J0Hz ERG Arden
3.0 cd.s/m? 3.0 cd.s/m? ratio
1.5-25
1.M
1.27
| ! :.:.,_..L.'I \ I\
oY\ ' 11

Fig. 1b. Represents an example of electrophysiological findings of some members of the family compared to those of
a control subject.

pattern of the disease (Fig. 1a).

Five out of seven examined family members were clinically
affected. Table 1 describes the clinical characteristics of the pa-
tients included in the study. Best corrected Snellen visual acuity
ranged from 20/200 to 20/20. A hyperopic refractive error was
noted in 9/10 eyes, while that of the right eye of II-1 showed low
myopia of -1.75 diopters.

The diagnosis of Best vitelliform macular dystrophy was
confirmed by clinical, electrophysiological findings (Fig.1b) and
by genetic analysis.

Fundus imaging

Fundus imaging showed findings consistent with no de-
tectable pathology (II-2) to bilateral Best maculopathy lesions:
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Fundus autofluorescence imaging

In all clinically affected participants, FAF imaging showed
deep subretinal hyperfluorescent deposits of the macula, along
the retinal vascular arcades, close to the optic disc and super-
ficial to the blood vessels (Fig. 2c, 2d, 3c, 3d, 5c, 5d, 6¢, 6d).
Similarly to the color fundus photographs, FAF images present-
ed a wide spectrum of Best stages, from the typical egg yolk-
like-, pseudohypopyon-stage (I1l-2, Fig. 2c, 2d), going through
a fibrotic scar (II-3, Fig. 3c, 3d; subject |-2, Fig. 6c, 6d) to a
stage following ruptured pseudohypopyon (II-1, OD, Fig. 5c,
5d). In the resorbed pseudohypopyon stage, the lesions were
hypofluorescent with some yellowish hyperfluorescent granular
deposits bordering the lesions (1I-1, OS; Fig. 5¢).

2017, TOM 7, Bpoi 4
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Subject I11-2

Fig. 2. Represents data of the index subject 112, a 5-year-old boy: fundus photographs reveal yellowish deposits in the
paramacular area; the optic disc had a prominent irregular aspect. The FAF images (Fig. 2c, 2d) confirmed optic disc deposits,
more obvious in the right eye, and multiple yellowish vitelliform deposits extended along the inferior-temporal vascular arcades

and in the parafoveolar area (OU).

Subject II-3

Fig. 3. Shows the diagnostic findings of the father of the index patient, a 50 year-old man, subject II-3: The FAF image of the
optic nerve showed multiple hyperfluorescent granular deposits, but also multifocal hyperfluorescent intraretinal deposits close to
the temporal vessel arcades along with fibrotic macular scar (OS>0D).

2017, Vol. 7, Issue 4 139
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Subject II-2

Fig. 4. Represents fundus, FAF imaging and OCT of subject II-1, a 52 year-old uncle of the index patient, showing (Fig. 4c)
no suspicion for granular hyperfluorescent macular or optic disc deposits, except for a slightly brighter foveolar FAF reflex.

Subject II-1

Fig. 5. Diagnostic imaging of subject II-1, an uncle of the index patient, aged 48 years, revealed atrophic macular lesion with
central crater-like depression of the fovea and pigmented borders (OD, Fig. 5a, 5¢, 5¢) and atrophic macular scar (OS, Fig. 5b, 5d,
5g). The OCT images (5e, 5g) confirmed severe destruction of the RPE and the underlying choroidea OD, as well as of the pho-
toreceptor layer. In the left eye a delamination of the RPE from the outer segment with vitelliform deposits in the cystoid space are
present. Hyperfluorescent deposits (Fig. 5¢, 5d, 5e, 5g) are well documented on the surface of the optic disc (OS>OD, Fig. 5f).
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Subject I-2

— B

“z il

- £3

Fig. 6a, 6b, 5¢, 6d. Fundus and FAF photographs of the grandmother aged 76, subject I-2. Fundoscopy demonstrated scar-
ring macular lesions and ERF (OU) and also multiple yellow-colored deposits, these hyperfluorescent on autofluorescence imag-
ing. The same hyperfluorescent deposits were also observed on the optic nerve head OU, Fig. 6f).

FAF images of the optic disc head showed multiple hyperflu-
orescent mulberry-like granular deposits, similar to those close
to the macula and spreading along the arcades (Fig. 2-3c, 5-6c,
2-3d, 5-6d).

OCT Imaging

The OCT images (Fig. 2-3e, 5-6e, 2-3g, 5-69) of the macula
were consistent with the fundus and FAF images. In the young-
est patient (ll-2, Fig. 2e, 2g), the OCTs presented the classical
picture of central Bull's maculopathy: the circumscribed sub-
retinal central lesion showed increased reflectivity in its inferior
part (Fig. 2e) and some hyperreflective granular deposits on the
border of the lesion. The cystoid space showed delamination of
the RPE layer from the outer segment with subretinal vitelliform
deposits. The architecture of the overlying retina was intact in

the initial stages (11l-2 and 1I-3) (Fig. 3e, 5e, 3 o’clock, 5 o'clock),
while in the late stages it showed partial destruction of the pho-
toreceptor- and outer-segment layers of the macula (1I-3, OU;
I-2, OS). Following the stage of ruptured pseudohypopyon, the
central outer retina and even the Bruch’s membrane and under-
lying choroid were completely destroyed. The inner neurosen-
sory retina was disrupted (lI-1, OD).

OCTs of the optic disc in all patients revealed multiple de-
posits within the neurosensory layers, also involving the peri-
papillary area (Fig. 2-3e, 5-6e, 2-3g, 5-69). Although the initial
FAF findings of the optic disc of Ill-2 were not consistent with
superficial deposits, the presence of these could be suspected
on the OCTs (Fig. 2e, 2g) and on indirect illumination. On a
follow-up FAF examination, the presence of optic disc deposits

Table 2. OCT findings of the optic disc.

Subject Il1-2 Subject I1-3 Subject I1-2 Subject II-1 Subject I-2
oD 0S oD 0S oD 0S oD 0S oD 0S
Average RNFL .
s 134 Artifact 64 68 98 96 105 67 61 62
RNFL symmetry (%) 27 (Artifact, OS) 72 60 72 40
Ring area (mm?) 3.20 3.53 4.16 4.01 1.07 1.20 1.21 251 2.34 1.75
Disc area (mm?) 3.20 3.7 419 4.01 1.66 1.95 1.75 251 244 1.75
Average C/D ratio 0.05 0.20 0.09 0.05 0.58 0.61 0.54 0.06 0.21 0.40
Vertical C/D ratio 0.04 0.07 0.16 0.04 0.66 0.56 0.45 0.05 0.32 0.46
Cup volume (mm?) 0.000 0.000 0.000 0.000 0.175 0.324 0.098 0.000 0.000 0.044
2017, Vol. 7, Issue 4 141
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EOG revealed a marked reduced Arden ratio in both eyes in
[1I-2, 1I-3, 1I-2 and II-1 and was within normal limits in I-2 (Fig.
1b; Table 1). Here, in I-2 the dark trough was too low (59.38
pV/69.14 pV; OD/OS) compared to the almost normal light
peak (130.5 pV/ 146.5 uV; OD/OS) producing a light/dark ratio

with indistinct borders was confirmed. (Fig. 2c-d). The retinal
nerve fiber layer (RNFL) thickness was normal at 132 um (OD)
in 1l-2, and showed progressive reduction with each genera-
tion, decreasing to 42 um in |-2 at 76 years of age (Table. 2).
The thinning of the RNFL was more pronounced in the temporal
quadrants (Fig. 2-3e, 5-6e). With aging, the optic disc deposits
became larger, more hyperfluorescent and with sharper bor-
ders. FAFs and OCT images of II-2 were unremarkable (Fig.
5c, 5d, 5e, 5g).

Distribution of the RNFL thickness measurements in com-
parison to controls is given for: 1% in bold; 5% underlined and
for 95% in italics-bold-underlined. Abbreviations: OD: right eye,
OS: left eye.

Electrophysiological findings

All five examined individuals had a normal ffERG light rise.

within the normal range.

Analysis of the mfERG responses:

MfERGs recorded on all patients but Ill-2 showed reduced
central N1P1 responses (Fig. 7a, subject I-Il, left eye). In order
to analyze the data of each focal response, scalar product (SP)
was calculated using the focal templates derived from our age-
matched controls’ recording. The epoch 0-65 ms (Fig.7b), which
includes information for the N1P1 response, was analyzed.

As expected [12-14], the individual response densities for
N1P1amplitudes within the central retina were reduced (Fig. 7a,
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Figure 7a. Shows a trace array-example of the left eye of the subject I-2. As expected, the central N1P1 responses were
reduced. The corresponding averaged traces (Figure 7b) of the examined patient (given in black) are plotted in comparison to the
mean trace derived from our controls’ data (in blue). As expected, the mfERG N1P1 responses were reduced.
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Fig. 7c. Depicts the SP of the amplitudes for the 0-65 ms epoch and in fig. 7d their respective P1 latencies mfERG as exempli-
fied for subject II-1. Even if no amplitudes reduction was measured, the P1 latencies were delayed.
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7b, 7c). A novel finding in our cases was that the P1 latencies
were also delayed (Fig. 7d). This held true not only for the cen-
tral, paracentral responses, but also for the responses within or
close to the optic disc, as exemplified with arrows and dotted
circles in fig.7c and 7d for subject II-1. Surprisingly, mfERG re-
sponses were also pathologic in the OCT and FAF examination
of the unaffected subject II-2. Pronounced N1P1 amplitude re-
duction of the central responses was observed in the right eye,
and prolonged P1 latencies of the central and the optic disc area
responses noted in both eyes.

For all examined family members, the N1P1 amplitude
response-mean values in the central, paracentral, peripapillary

superficially on the optic disc, namely within the neurosensory
layers. Nodular hyperreflective accumulations were observed
also in the peripapillary area (Fig. 9b, 9d; solid arrowhead, A )
predominantly located at the level of the outer retina, but also
some near the inner retina (Fig. 9b, solid arrowhead, A ). In
the macula, B-scans confirmed further nodular confluent hy-
perreflective deposits with indistinct borders (Fig. 9c). All high
reflective round structures showed acoustic shadowing charac-
teristics in the medium- and low-gain scans (Fig. 9b, 9a, respec-
tively). A transposition of B-scan to A-scan confirmed, similarly
to the deposits affecting macula, a 100% reflectivity of the ac-
cumulations located on the surface of the optic disc and in the
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Fig. 8a. Depicts the mean mfERG responses of all examined family members of the macula, the paracentral area, the optic
disc area, and the peripapillary retina in order to compare them to the age-matched controls (7 eyes). Statistically significant
difference (P<0.005, repeated measure ANOVA) was found between the examined Best-patients and the controls for central,
paracentral, and also for the optic disc area. The significant p-values are given in Fig. 8b (Table) with their corresponding box

plots (Fig. 8c, 8d) when compared to age-matched controls. The box length is the interquartile range; the median is presented as
a thick black line within the box. Cases with values below and above 3 box length are outliers.
Abbreviations: CA: central area, H-sup: hemicentral-superior, H-inf: hemicentral-inferior, NO optic nerve: optic disc area, sup:
superior, inf: inferior, nas: nasal, temp: temporal, PP-sup: peripapillary area superior, PP-inf: peripapillary area inferior.

and optic disc areas were significantly reduced and the corre-
sponding latencies delayed (Fig. 8b, 8¢, 8d). This also held true
for the N1, PAIN2 amplitudes and their respective latencies.

Ultrasound

Both eyes of Ill-2 and 1I-3 were examined further via stan-
dardized echography. The ultrasound of the optic disc showed
high-reflective nodular and confluent accumulations with indis-
tinct borders (Fig. 9; arrow, 1). The nodular lesions were located
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peripapillary area (Fig. 9c, 9d; solid arrowheads, A ).

Molecular analysis

Sequencing of exon 6 showed a c. [670 C>A] heterozygous
mutation which replaced the leucine amino acid at position 224
with methionine. This mutation, already reported in the literature
[2], was present in all affected individuals and was not observed
in 96 controls of Swiss origin.
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Fig. 9. Representative B-scans of the subject I1I-2 (Figure 9a, 9¢) and I-3 (Fig. 9b top, 9d) confirming the hyperreflective de-
posits at the macula (open arrowhead, <) at the level of outer retina (solid arrowhead, A ), but also close to the level of the inner
retina (solid arrowhead, A ). For the index subject, where the FAF imaging of the optic disc was initially negative for hyperfluo-
rescent deposits, the B-scan echography already confirmed the presence of highly reflective round confluent structures (arrow, 1)
(Fig. 9a, 9c).

Discussion

We describe a new phenotypic form of vitelliform maculopa-
thy in a three-generation family exhibiting juvenile-onset Best
disease with heterozygous autosomal dominant inheritance in
association with deposits on the surface of the optic disc. The
diagnosis of juvenile-onset Best disease was confirmed by
clinical, electrophysiological and ultrasound findings and by the
identification of a heterozygous mutation in BEST1.

Our work presents a cross-sectional study with different
findings in different patients, hence a variable phenotype within
a family with juvenile-onset Best disease: from “strabismic-
amblyopia-form” with subclinical monolateral picture (subject
[1-2), to typical yolk-like vitelliform lesions with pseudohypopyon
formation (subject 11-2), through the cicatrization-form (subject
[I-3), the pseudostaphyloma of the macula after ruptured pseu-
dohypopyon (subject II-1), evolving to the scarring stage of the
disease with secondary epiretinal fibrosis (subject I-2).

As stated previously, typical egg-yolk-like vitelliform lesions,
predominantly affecting the posterior pole [1, 2, 7], characterize
the classical juvenile-onset Best disease. Previous histological
studies [8] have clarified these abnormal deposits to be of lipo-
pigment-like origin. Further morphological studies, using OCT
imaging, have identified these lipofuscin deposits to be local-
ized beneath the neurosensory retina, predominantly between
the RPE-layer and the photoreceptors, leaving the RPE-layer in
early stages almost preserved [33]

As elucidated in our case series, the EOG was more patho-
logic and the Arden radio more severely reduced in the active
egg yolk-like stage (subject I1I-2), but almost normal in its inac-
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tive stage (subject I-2). Here however, the dark trough was so
low, that even a smalll light response produced a large light/dark
ratio. We also observed a subclinical monolateral form, with
bilateral reduction of the Arden ratio (subject II-3). A review of
the literature revealed subnormal or even normal EOGs with
usually preserved visual acuity and subnormal ffERG, in as-
sociation, however, with the eccentric multifocal vitelliform form
of the disease [18, 23, 24, 34]. In the current study, we also
observed eccentric hyperfluorescent deposits along the vessels
in association with similar hyperfuorescent deposits on the sur-
face of the optic disc. Ultrasound evaluation confirmed that the
hyperfluorescent optic disc deposits seen on the surface of the
optic disc were located anterior to the lamina cribrosa but, in
contrary to optic disc drusen, not in the sub-arachnoid space.
The observed optic disc deposits showed echographic charac-
teristics similar to those affecting the macula and peripapillary
area: high-reflective nodular confluent accumulations with in-
distinct borders and acoustic shadowing characteristics in the
medium- and low-gain scans.

When the retinal function was measured by means of
mfERG, reduced amplitudes were confirmed [12-14] but also la-
tencies delays were noted, corresponding to the vessel arcades
and the peripapillary and optic disc areas, thus confirming the
distinct multifocal phenotype in the presented family. An inter-
esting finding is the reduced local N1P1 responses, and also the
P1 latencies delay, measured even when no lipofuscin deposits
were clinically visible, as exemplified in our subject II-2. Also,
the Arden ratio was pathologic in the uninvolved left eye. This is
not an unexpected finding as the functional and structural tests
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do not always overlap, but present additional information [35].

OCTs of the optic disc confirmed the drusen-like deposits
on the surface of the optic disc to have a variable phenotypic
characteristic within the affected family, being of prominent or
blurry appearance, as in the youngest case (subject ll-2), and
getting larger, hyperfluorescent and more sharply bordered the
older the generation. Noticeably, as described with aging or due
to compression [36, 37], the average RNFL thickness showed
progressive reduction as well.

Optic disc drusen have already been described in patients
with inherited diseases of the retina, as for instance in cases
of retinitis pigmentosa [38, 39], Usher syndrome [40], malattia
leventinese [41], and congenital stationary night blindness [42].
Some neurodegenerative syndromes have also been linked to
inherited retinopathies and optic disc drusen, as in: mulibray
nanism [43], Joubert syndrome [44], Alagille syndrome [45], Ad-
ams-Oliver syndrome [46], ataxia-teleangiectasia [47], or pseu-
doxantoma elasticum [48]. In some instances, optic disc lesions
in association with retinitis pigmentosa have been called ham-
artomas due to their bilaterality, mulberry-like appearance and
more superficial location in relation to the peripapillary blood
vessels [49-52], as it was in our case. Focal reactive prolifera-
tions of astrocytes as explanation for their presentation have
been suggested even though no tuberous sclerosis or Reckling-
hausen’s disease was present [50].

In conjunction with Best disease, various optic disc findings
have also been described as, for instance, the aberrant papillae
with peripheral band of circumferential retinal atrophy and hy-
perpigmentation alterations, mapped to the autosomal dominant
vitreoretinochoroidopathy (ADVIRC) [15, 34]. BEST1mutations
have also been observed in nanophthalmos with high hyperopia
as a consequence of NNO1 mutations [53, 54]. Also, mutations
in MFRP have been reported in autosomal recessive forms of
retinitis pigmentosa, a condition associated with foveoschisis,
nanophthalmos and hyperopia [55-57]. In our family, nine out
of ten eyes examined showed hyperopic error. The right eye of
[I-1 showed myopic measurement most likely a consequence
of pseudostaphyloma followed by ruptured pseudohypopyon
stage. Even if the refractive error in our study showed a hyper-
opic refraction, the anterior segment had otherwise no signs of
anterior nanophthalmos, and the intraocular pressure was also
within normal ranges.

Based on histological studies, the transmembrane protein
encoded by BEST1 has been localized in the basolateral plas-
ma membrane of the entire RPE [4, 58]. Even though some
patchy macular predilection has been thought to exist, histology
has proven Best disease to be a more generalized RPE abnor-
mality, involving also the brain, the spinal cord and the testes [3,
8, 59]. With regard to our cross-sectional study, as the peripapil-
lary optic disc area is devoid of retina, retinal pigment epithelium
or photoreceptors, the origin of the described optic disc deposits
remains unclear. The question, whether the described optic disc
lesions are a kind of secondary astrocyte proliferation and thus
be called optic disc hamartomas, or are presentation of general-
ized multifocal Best1 phenotype, remains to be elucidated.

Conclusion

In conclusion, our data describe an unusual phenotype
in a family with juvenile form of Best disease, carrying a het-
erozygous L224M mutation in BEST1. They included patients
with preserved ffERG recordings, pathologic EOG, hyperopic
refraction, and affected mfERG responses. A combination of
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optic disc mulberry-like deposits in the presented juvenile-on-
set autosomal dominant form Best disease is a novel finding.
Through comparison of the morphological tests (OCT, the FAF
ultrasound images) and the functional measures (mfERG), we
deducted that the observed optic disc deposits were part of a
generalized multifocal phenotype.
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(3D TOPCON OCT) u ¢pynnocosa aBroduiyopecuenuus (Cannon X1). Bcuuku natmuentu 6sixa siekysat ¢ Ensiepenon
B cTaHzapTHa J103a oT 50 MI' JJHEBHO B MPOJBDKCHUE HAa 3 CEIMMIM U ce MpOocIe/isBaxa oe 6 Mecela ciejl ToBa.
IIepuoauuHo u3cienBaxMe HUBATAa Ha Kajluil B KPbBTA.

Pesyararu: [Tanuenture ¢ octpa popma Ha CSCR ce xapakrepu3upaxa ¢ HAJIMYUE Ha OTIeNBaHe Ha HEBPOCEH30pHAaTa
peruna u audysHa XurmoapToIiyopeclieHIns B 3acerHarara 3oHa. L{eHrpanHara perunHa jiedennHa Oelie oT nopsiibka
Ha 340 - 360 mk, kato ce HaOromaBalile 3a7e0esaBaHe HAa XOPHOKIECATA C AUJIaTAIHsI HA ChIOBETE.

IIpu xponuunute (op™mu, Haii-uecto HaOroomaBaxMme cyOpermHHa TeuHocT M arpodus Ha PIIE. Crnex npuema na
EmsiepeHoH B mpojabiDKeHHE Ha 3 CeIMMIM, ce HaOIIo/laBa 3HAYMTENHO HaMallsBaHEe Ha rojieMHHara Ha Oynara u
KOJIMYECTBO CyOpETHHHA TEYHOCT, C HAMAaJICHHE Ha MaKyiiHaTa nedenuHa 10 270 - 250 mk. JebenrnaTa Ha XopHoOUaesaTa
Oellle HaMaJieHa | JIMIICBAIIIE XUIIEPABTO(PIYOPECICHIIMSL.

3akiouenne: EmiepeHoH jeiicTBa karo HamalisiBa HUBATa Ha ajlJJOCTEPOH B KPBHBTA U 110 TO3W HAYMH BIIUSIC BBPXY
CBhJIOBETE Ha XopHouesTa. Haiire pe3ynrary okasBar, ue 11oj] HeroBO BJIMSHHE 3HAYMTEITHO Ce HAMaJIsiBa FOJIEeMHHATa
Ha Oynara B Makyjara M ce peiylupa JuiaralusiTa Ha ChJOBETe Ha XOPHOMJEsTa, KaTo MO0 TO3M HAa4YWH M34e3Bar
CHUMIITOMUTE Ha WHa4Ye Pe3UCTeHTHH Ha Tepamus ciaydan Ha CSCR. HamansBanero Ha geGenmHara Ha Makyaara U
Ha XOpHOMJEesTa Clie/l NPUIKEHUETO Ha Tperapara € 4yBCTBUTEIHO M MPOAbIDKaBa 6 Mecela cliell CipaHe Ha
tepanusiTa. EruiepeHoH nma nporektuBHoO neiictere Bopxy PITE u HamasiBa arpodusita Ha TE3U KISTKH.

KaouoBu xymu: Llentpasnen cepo3eH XOpHOPETHHUT, aliJIOCTEPOHOB OJoKep, ErepeHoH.

Abstract

Central serous chorioretinopathy is a condition characterized by serous retinal detachment, which when chronified,
often leads to atrophic changes of the RPE and decline of the visual acuity.

Purpose: The aim of our study is to demonstrate with OCT and Fundus autofluorescence the effect of Eplerenone
(aldosterone blocker) on the development and recurrence of different types of CSCR.

Material and methods: We enrolled 12 patients with first occurrence of acute CSCR and 15 with chronic CSCR,
with more than 2 episodes of the disease. They all underwent a complete ophthalmologic examinations including OCT
(3D TOPCON OCT) and fundus autofluorescence. The fundusautofluorescence (FAF) was done with the Cannon X1
camera. All patients received standard dose of Eplerenone of 50 mg daily for the period of 3 weeks and were then
followed up for 6 months. Potassium and cholesterol levels and blood pressure has been monitored in both groups.
Results: In the first group of patients with acute CSCR a significant detachment of the neurosensory retina with
diffuse hypoautofluoresce on the FAF pictures was observed. Central retina thickness was between 340 - 360 mk and
thickening of the choroid has been measured.

In the chronicle cases subretinal fluid together with RPE atrophy were detected. After the use of Eplerenone significant
resolution of the subretinal fluid, together with decrease of macular thickness to 270 - 250 mk was found on the OCT.
No hyper autoflurescence was present on FAF. Choroidal thickness was reduced. The potassium levels in blood were
slightly decreased.
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Conclusion: Eplerenone acts by blocking aldosterone levels in the blood and in that way has a beneficial effect on the
blood vessels in the choroid. Our results show that it reduces subretinal fluid and choroidal vessel dilatation and thus
resolves quickly the symptoms of therapy - resistant CSCR. Macular thickness and that of the choroid are significantly
decreased after the application of the drug and that lasts for 6 months after the application is stopped. FAF pictures
show less damage on the RPE after the Eplerenone application.

Key words: CSCR, aldosterone blocker, Eplerenone.

BbBepeHue

HanmeHoBaHWETO LieHTpaneH Cepo3eH XOPUOPETUHWT -
Retinitis centralis serosa (CSCR) gatvipa olue 0T BpemMeTo Ha
toH Ipedpe [1]. B amepukaHckaTta nutepatypa CbCTOSIHUETO
€ W3BECTHO NOJ HaMMeHOBaHWeTo VmeonatnyHa LieHTpanHa
ceposHa petuHonatus” (“ldeopathic Central Serous Chorioreti-
nopathy” - ICSCR). Moyt v fo AHEC NpoabIMKaBaT AUCKyCUnTe
OKOMO XapakTepa Ha ToBa 3abonsBaHe, kaTo eABa C BbBexaa-
HeTO Ha (pnyopecLenHoBaTa aHruorpadus 1 OnMcBaHeTo OT
Fujisawa (1965) Ha naTOrHOMOHMYHUS Bener ,Touka Ha M3TH-
YaHe” Ce M3SCHABAT HAKOW OT MaTOrEHETUYHUTE MEXaHN3MI Ha
3abonsBaHeTo [3, 4].

MoHacTosiem, MoxeM Aa kaxeM, 4e CSCR ce xapakTepu-
31pa C OTnienBaHe Ha HEBPOCEH30pHaTa peTuHa B obnacTTa Ha
MakynaTa BCIeACTBIME Ha MOeonaTNyHO HapyLLaBaHe LienocTTa
Ha PETUHHWS MUTMEHTEH eNUTEN U NPEMUHaBaHe Ha TEYHOCT OT
UMpKynauusiTa Ha xopuongesita (dur. 1). Kacae ce 3a nokaneH
AedekT Ha HUBO PTIE/xopnomnpaest. Knetkute Ha PIIE ce cBbp3-
BaT MO MEXIY CU C NOMOLLTa Ha CrieLann3npaHn KOHTaKTu OT
Tuna Ha tight junction, kouTo Ca HeyCTOMYMBN Ha BBHLUHN Bb3-
pencTaus. Cunata Ha CBbp3BaHe MeXay KNeTkuTe e oT nops-
abka Ha 70 - 100 oM. 3a cpaBHeHuWe cunaTa Ha CBbp3BaHe Mex-
LY enUTENHUTE KNETKU Ha poroBuyHus enuten e 10 mbTh no-
ronsma - 1000 om. HapyLuaBaHeTo Ha LigrnocTTa Ha CBbp3BaHe
BOAM [0 MPOSIBUTE Ha LieHTParnHa Cepo3Ha XopuopeT1HonaTys.

3abonsBaHeTo Moxe Aa Obae pasgeneHo Ha ABe OCHOB-
HW chopmu - knacudecku unm akyteH Tun CSCR, koeTo Moxe
pa Obae ¢ efHa UM HAKOMKO TOYKM Ha U3TUYaHe W audysHa-
Ta NUIMEHTHA enuTenonaTus - xpoHnyHata ¢opma Ha CSCR
(DRPE). B aHrnoesuyHaTa nutepatypa M3BeCTHa kato audys-
Ha peTuHanHa nurmeHTHa enutenonatus DRPE nopagu tunuy-
HaTa 3a CbCTOsHMETO Andhy3Ha atpodms Ha PIIE. 3a pasnuka
OT aKkyTHaTa hopma, XpOHNYHaTa ce cpella 0BUKHOBEHO B NO-
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KbCHa Bb3pacT Hafg 50 roa., Hanuue ca AeeKkT! B 3pUTENHOTO
norne nopaau atpocuyHUTe nameHeHus Ha PTE (70%), no-vec-
TO € BycTpaHHoTO 3acsraHe (90%) [6, 7, 12]. Puckosu chakto-
Py 3a NpemM1HaBaHe Ha 0cTpa (hopma B XPOHUYHA Ca CreaHNTE:

- [Mo-ronsima Bb3pacT Ha nauueHTa > 40 roauHu.

- Hanuuve Ha otnensaHe 1 Ha PlIE.

- MMo-ronsma pebenuHa Ha xoprouaesTa > 500 MK.

Mpu xpoHuyHaTa hopmMa 3a pasnnka OT KracuyeckaTta
dopma Ha 3abonsiBaHETO MHOrO MO-4eCTO Ce pasBuBa
xopuouganHa HeoBackynapHa mMembpaHa kato KOMMnKaLus.
DRPE moxe aa ce pa3ue CaMOCTOSTENHO UKW KaTo CeLCcTBUE
Ha PELMAMBM Ha OCTbP LieHTpaneH cepo3eH XOpMopeTUHUT [9].

Bce ole eTvonorvsita 1 natoreHesata Ha 3abonsiBaHeTo
ca 0bekT Ha auckycun. beacnopeH thakT €, Ye To ce cpelua no-
4eCTO MpK MbXe OTKOMKOTO MPU XeHU, B CbOTHOLLEHnE 2.7:1
n B 60 - 90% ot cnyyauTe cTaBa Ayma 3a 0CTpa, Knacuyecka
¢opma Ha CSCR v camo B 5 - 40% 3a XxpoHuyHaTa hopma.
CbCTOSHMETO € MO-4eCcTO NPU XMMNEPONUYHW 04X U NpK Xopa
C TUN noBedeHue A - OWHAMUYHW, E€HEPTUYHM MOASIOKEHU
Ha emouuoHaneH ctpec. OctpaTta chopma e XxapakTepHa 3a
BbapacTTa mexay 20 - 50 r. [5, 6, 7, 10].

Makap eTuonorvsita fa ce cMATa 3a uaeonaTuyHa, BCe
MnoBeYe Ce Harara cxaallaHeTo, Ye B OCHOBaTa Ha CbCTOSIHUETO
ca nMpoMeHuTe B HOpManHuTe B3aumooTHoweHus PrIE,
Bpyxoea membpaHa, xopuokanunsipuc. Bce noeeuye ce npuema
TeopusiTa 3a CTpeca kaTo OTKIToYBALL (hakTop B NaToreHesara
Ha 3abonsBaHeTo. CmsTa Cce, Ye MPWU HIKOW MHAMBMAW C
OMpedeneH TN HepBHa CUCTEMA MPEKOMEPHW CTUMYMK OT
CTpaHa Ha cumnaTukyca moraT fa AoBefaT 40 Ba3OMOTOPHU
CMYLLIEHIS ¥ Npean3BmKaT cnabocT B CTPykTypaTa Ha BpyxoBata
MemOpaHa v noBuLLaBaHe Ha HenHata nponycknveocT [10, 11].
ToBa no3BonsiBa Aa Ce HaTpyna Te4YHoCT AudbyHaupaiia oT
XOpuoKanunspuca KbM HEBPOCEH30pHATa PETHHA, C HEMHOTO

Retinal blsod vessels

Crass section of the eye woll

oOur. 1. Cxema Ha L. Yannuzzi & K. Freund Ha natonornyHute npomenm npu RCS.
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nocreggawo otnensaHe. Cnopen Hskou aBTOpU LOpU ce
kacae 3a Andy3HO 3acsraHe Ha BbTPELLUHUS KonareHeH Croit Ha
BpyxoBata membpaHa ¢ 0bpasyBaHe Ha KaBUTETW W NPOMsIHa B
HelHaTa nponycknueocT [1, 2].

[pyrv Teopuu NOCTaBAT KAMHWYHUTE MPOMEHM MPW LieH-
TpamnHus CEPO3EH XMPUMOPETMHWT KaTO pe3ynTaT Ha Hapylue-
HaTa yHKuna Ha PTIE [5, 6, 7]. MameHeHusTa B Te3n KneTku
BOLAT [0 Bb3MOXHOCT 3a NokanHa Avdysnst Ha TEYHOCT OT
Xopuokanunspuca npes Tax. Cmsita ce, Ye No Hskakea npuinHa
ce yBpexaat PTIE kneTku kato ce HaTpynBa TEYHOCT B AadeH
y4acTbK M Ce Cb3fasaT YCMOBMS 3a OTrenBaHe Ha HeBPOCEH-
30pHaTa peTuHa. HaTpynBaHeTo Ha TEYHOCT Ce Hapuia ,aBac-
KynapHO” 3aLL0TO He € CBBP3aHO C NponudepaLys Ha HeoChb-
[0BE KaKTO € Npu MHOro Apyri 3abonsiBaHus - auabetHa pe-
TUHOMATLS U CEHWIHA MaKymnHa AereHepalys. Makap Bce olye
naToreHeTMYHUTE MEXaHU3MN [4a ca CrOPHU, BEYE € U3BECTHO,
ue onpefeneHn CbCTOAHNS MoraT Aa NPean3BuKaT passuUTMeTo
Ha 3abonsiBaHeTo, TakmBa ca BpeMEHHOCT, TpaHCINaHTaLus Ha
opraHu, ocTpu rymepynoHecputi, Morbus Crohn u gp.

Hanocnegbk Bce no-ronsima nomynsipHoCT npuaobusa
MWHEepankopTMKOCTepOMaHaTa XunoTesa B naToreHesata Ha
CSCR, cnopea KosiTo XxunepakT1BaLnsaTa Ha MUHepankopT1Ko-
WBHUTE peLenTopy B pa3nnyHUTE TbKaHU W OpraHn Ha YoBeLL-
KOTO TSNO BOAW O pa3BUTME Ha NaTonoruyH1 3abonseaHus.
Tasu Teopus Moxe aa 6bae fobpe uniocTpupaHa Cue cnegHa-
Ta cxema (dur. 2).

Kakto e BMOHO OT cxemara, CBpbXCTUMynauusTa Ha
MP B CcbpueTo Npeau3BMKBa apuTMUS W MOBMLUEHO KPBBHO
HansraHe, CBpbXakTuBaLusTa B CbAOBETE Basogunataums, a
CBPbXaKTVBaLMSATa B PETUHATA M XOpuouaesTa Ha CUMMTOMM
cxopHu ¢ Tesn Ha CSCR.

Cnopeg Cohen Jasser “PeTnHata u xopuongaesita ca MuHe-
PanKOPTMKOWE, HyBCTBUTENHI ThKaHW W CBPBXCTUMYMALMSTA Ha
MWUHEpankopTUKOUAHUTE peLenTopu OT angocTepoHa npeans-
BWKBA OTOK W OTAENsiHE Ha HEBPOCEH3opHaTa peTuHa ot PIE
xapaktepHo 3a CRSC. CRSC ce abmku Ha cBpbXakTuBaLms
Ha MP”. IMeHHO Ta3n xunotesa € nNpu4nHa B NOCNEQHO Bpe-
Me fa ce npueme, Ye GrnokepuTe Ha angocTepoHa buxa umanm
MONOXWUTENHa PONs NPW NeYeHneTo 1 NpodmnakTukaTa Ha na-
upentute ¢ CSCR. TakbB npenapart e Eplerenone, koito ce
HaMmupa Ha Halwws nasap nog TbProBCKOTO MMe KapauTpber.
Toi e npenapart, ogobpeH ot FDA npe3 2002 r. 3a neyeHue Ha
XMNEPTOHNS U CbpAeyYHa HegocTaTbyHocT. [peacTaenssa ce-
NEKTUBEH anaocTepoHoB 6mokep (SAB) ¢ NOYTH HUKAKbB eqekT
BbPXY @HAPOTEHHWUTE 1 NPOreCTEPOHOBM PELEnTopu. TOYHO No-
paay HeroBata CENnekTUBHOCT, NpenapaTbT HAMa CTPaHUYHUTE
eekT OT CTUMynauusaTa Ha NPOreCTePOHOBUTE W aHAPOreH-
HWTE PeLienTopy, KOWUTO Ca XapakTepHu 3a CnMpoOHONaKTOoHa.
KapauTpbCT Mma opraHonpoTeKTUBHO AEACTBUE W NPEAU3BUK-
Ba BasoaunaTauus Ha XopuouaHuTe cbaose, obpasyBaHe Ha
naxvcbaoBe 1 npomern Ha PIE/xoprnonaes nHtepderic. Beny-
kO TOBa Npeanonara, Ye npunaraHeTo Ha npenaparta 6u foBeno
[0 NonoxuTeneH KnuHnieH edekt npu nauuentute ¢ CSCR.

Len

LlenTa Ha HawweTo u3cneapaxe e ga npeacrasum upe3 OCT
1 yHAYyCcoBa aBTO(NYOPECLEHLMS PE3ynTaTUTE HX OT Npuna-
raHeTo Ha anaocTepoHOB aroHUCT - EnneperoH (Carditrust) npu
MaLuWeHTM C LigHTpanHa ceposHa xopuopeTuHonatus (CSCR).
[a ce 0bcbaaT TepaneBTMYHUTE CXEMN 3a NpunaraHe Ha npe-
napata C orfef nevyeHneTo u npodmnakTukata Ha 3abonssa-
HeTo.
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our. 2. Mokassallia MMHEPanKopPTUKOCTEPOUaHATA XMnoTe3a. [1aToNorMyHN NPoLLEecH pesynTar oT CBPbXakTMBaLus Ha
MUHEPanKopTUKOUOHUTE PeLenTopy.
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MaTepMan n Metoaun

B HaweTo npoyyBaHe Bsixa BKMIOYEHW 7 NaLMeHTV C ocTpa
copma Ha CSCR 1 5 nauueHTm ¢ XxpoHnyHa hopma Ha 3abons-
BaHeTO. Te BCuukn Bsixa u3cnegsaHu nogpobHo odhTanmono-
ryHo, BknrountenHo n ¢ OCT (3D TOPCON OCT) v cyHzoco-
Ba aBTodnyopecLieHuns (Cannon X1). Beuuku nauneHTn Bsixa
nekyBaH ¢ EnnepeHoH B cTaHaapTHa go3a ot 50 Mr AHEBHO B
NPOLbITKEHME Ha 3 cegMuLM M ce MpocneasiBaxa oLe 6 mece-
Lja cnef Toea. [1epnoanyHo nacnenBaxme HUBaTa Ha Kanni B
KpbBTa.

Pesyntatu

Mpu XpOHWYHUTE hopMKM, Hal-vyecTo HabtopaBaxme
cybpeTuHHa TeuHocT u atpocust Ha PTIE. Cneg npuvema Ha
EnnepeHoH B npogbikeHne Ha 3 ceamuum, ce Habmoaaea
3HAUMTENHO HamansiBaHe Ha ronemuHata Ha Oynata u
KOMWU4eCcTBO CyOpeTNHHA TEYHOCT, C HAMaNeHe Ha MakynHaTa
pebenuHa go 270 - 250 mk. [ebenuHata Ha xopuougesTa
Oelle HamarneHa 1 NUNCBalLLEe XVUNepaBTO(NyOPECLEHLNS.

Beata 6e3 otnensaHe Ha PIIE, kato B 3 (20%) ot cnyyaute ce
OTKpWXa MoBeYe OT efHa ,TOuKM Ha u3TuyaHe”. Camo B fBa OT
cnyyante Habriogasaxme w otnensaHe Ha PIE. XapaktepHhu
Bsxa dnyopeclienH aHrnorpadpckute npomeHu. Mpu BCUUKM
nauueHTn HabniogaBaxme Hanuume Ha ,TouKa Ha M3TU4aHe”,
kKaTo npu 3 MMaxme ABe WK MoBeye TakuBa TOuKM. [1pu 2 oT
nauueHTuTe ce 06EKTUBIN3NPA N3TUYAHE MO TUMa Ha ,BOJOCKOK”
(smokestack). MatuyaHeTo Ha dnyopecuenHa Habnopasaxve
B kpasi Ha apTepuUanHoTo U Ha4yanoToO Ha TAMUHAPHOTO BEHO3-
Ho BpeMe (dur. 3). To 3anoyBalLle kato xunepdnyopecLeHTHa
TOYKa, OT KOATO 6arpunoTo ekcnaHamMpalle Harope U OTBECHO,
cnep KoeTo ce Habniogasalle u3nmbiBaHe CbC IyopecLenH
Ha LsinaTa HeBpOCEH3opHa byna nog dopmata Ha avra. INpu
4 o7 cnyyauTe HabriogaBaxme pa3nveaHe Ha ryopecLenHa
no Tuna “Expanding pin point”. OT egHa xunepdyopeceHTHa
TOYKa MMalle AudyHaMpaHe Ha 6arpunoTo paBHOMEPHO BbB
BCWyKkW nocokut. Mpm 1 naumeHT ce Habnogasalle n3tuyaxe no
TUNa Ha ,BPETEHO” C XOPMU3OHTaNHO MPEMUHaBaHe Ha (yopec-
uevHa. LleHTpanHaTa peTuHHa aebenuHa Gelwe OT nopsigbka

Our. 3. MaumeHT ¢ octpa dopma Ha CSCR npeam Tepanusita ¢ EnnepeHoH.

B nbpeata rpyna umaxme 7 nauueHTn ¢ OCTbp LiEHTpa-
NeH Cepo3eH XOPUOPETUHMT, KaTo Te 6sixa BbB Bb3pacTOBMS
uHTepean 25 - 45 roguHu, cpegHa Bb3apacT 33 rog. OT Tax 8
Os1xa MbXe W YETUPN XEHU, NPU HUKOW OT TAX HsIMallle aHam-
HECTWYHM JaHHU 3a MPUEM Ha KOPTMKOCTEPOWAHW Mpenapaty
no MoBOA4 Ha APYro cucTeMHoO 3abonsiBaHe. HayanoTo Ha 3a-
BonsBaHeTo npu NoBEYETO OT TAX Oelle CBbP3aHO C HSKAKbB
CTPEC WM emoLnoHanHu npobnemn. 3putenHata ocTpoTa Ha
5 oT naumeHTuTe npu mupeus nperneq Gewe 0.9 - 1.0, Ha 3
- 0.8 1 camo Ha 2 B ananasoHa 0.5 - 0.6. lMpu orneg ¢ od-
TarMOCKON ¥ LiBETHA CHMMKA Ha OYHOTO AbHO HabnogaBaxme
OTnenBaHe Ha HEBPOCEH30paHaTa peTuHa B obrnacTTa Ha ¢ho-

Ha 340 - 360 mk, kaTo ce HabiopaBalle 3aaebensiBaHe Ha Xo-
puougesTa ¢ aunataums Ha CbAoBeTe.

Cnen npuvema Ha EnnepeHoH B npogbiokeHne Ha 3
ceamuuu, ce HabniogaBa 3HAYMTENHO HamarnsiBaHe Ha
ronemuHata Ha bynarta u KOnM4ecTBO CyOpeTUHHA TEYHOCT, ¢
HamaneHue Ha makynHata gebenuHa go 270 - 250 mk (dwr.
4). lebennHata Ha xopuonaesTa belle HamaneHa v nnceatle
XvnepasToOdnyopecLEHL s,

BbB BTOpaTa rpyna umaxme 5 nauueHTu ¢ XpOHUYEH LieH-
TparneH Cepo3eH XOPMOPETUHUT C NOBEYe OT 2 MPUCTLNA U XPo-
HWYeH xo[ Ha 3abonsiBaHeTo. B aHaMHe3aTa ce oknaaBalle 3a
nepuoan Ha nogobpeHmne 1 BOLWABaHe Ha 3puUTenHaTa ocTpo-

A

Our. 4. CblUmaT naumeHT cneg 3 ceaMnyHo neyeHmne ¢ EnnepeHoH. Habntogasame HanbHO pe3opbupaHe Ha LieHTpanHaTa
Oyna 1 3aTBapsiHe Ha TOYKaTa Ha N3TUYaHE.
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Ta. Makap knnHu4HaTa kapTuHa a Hanogobsisalle NpoMeHuTe
npu octpust CSCR Hanuue 6sixa Hsikou XxapakTepHu ocobeHo-
cTu. [py BCWYKM NALMEHT AnarHoCTMLMpaxme audysHa aTpo-
tus Ha PIE ¢ yyacTbuy Ha OTnenBaHe Ha HEBPOCEH30pHaTa
peTuHa kakTo 1 Ha PIE. Hskom oT nesuute 6sxa pasnonoxeHu
ueHTpanHo (dur. 5), a gpyrv napadgoBeonapHo. XapaktepHa

eaVH peLnamB.

N3mepBaHeTo Ha feGennHaTta Ha xopuouaesTa 1 B aseTe
rPYNW 1NOKasa CUTHU(MKAHTHO HamaneHue Ha fAeGenuHata
criefl NpUMoXeHETO Ha npenapara, KOeTo MoXe Ja ce 0BACHH
C HamangBaHeTo Ha AunaTauusTa Ha XOPUOWOHUTE CbAOBE,
nocTuraHa ¢ NoMoLLTa Ha angocTepoHoBus Griokep.

®ur. 5. MaumeHT ¢ xpoHnyHa dopma Ha CSCR, BukaaT ce 1obpe atpodmyHnTe 30HN Ha PTIE.

our. 6. MaumeHT ¢ peunans Ha CSCR, ¢ Hannume Ha akTuBHa Byna.

e cbLyo TaKka 1 no-ronsamaTa Bb3pacT Ha nauueHTute Hag 40
FOOMHW, HANMMYMETO HA CKOTOMW B 3PUTEMHOTO Mone, nopaau
atpocusta Ha PIE, kakTo v npu 1 oT cnyyamTe Habnogasaxme
pasBUTWE Ha XopuonaanHa HeoackynapHa membpaHa (CNV).
Ha dhnyopecLenH aHrnorpadckuTe nnaky ce 0TkpuBaLLe Masko
no-pasnuyHa kapTVHa OT TasW Ha NpeauuHaTa rpyna - Hanumue
Bsixa MHOXECTBO TOYKM Ha U3TW4aHe Ha 6arpunoTo B pamkuTe
Ha 30HaTa Ha MUIMEHTHO enuTenHa atpodms, 6e3 Hsakos OT-
AernHa fa npeeanupa Hag octaHanute. B 3oHTe Ha npefLue-
CTBYBALLM OTNENBaHUs Ha HEBPOCEH30pHaTa peTuHa unu PTE
ce Habnopasalue aHrnodnyoporpadckus 6ener ,npo3opeyeH
eekt” rosopely 3a aedekt Ha PIE. To3n npo3opeyeH edekt
HabnogaBaxme npu 3 OT N3CMeABaHMTE NaLMEHT!.

MMpu 3 oT nayneHTUTE ce Habnogasa NopeaeH peumnans Ha
3abonsBaHeTo ¢ PopMUpaHe Ha HEBPOCEH3OPHO OTNENBaHe B
obnactta Ha makynata (wur. 6).

Crep Tepanusita ¢ EnnepeHoH 1 npu naumeHTuTe ¢ Xpo-
H4Ha popma Ha CSCR cblyo HabntoaaBaxme peayumpaHe Ha
MakynHaTta febenuHa v peaopbums Ha bynata. PeaykumsTa Ha
MakynHata gebenuHa belle oT nopsigbka Ha 42 MK CpeaHo U
He BbB BCWYKM CIyyan MOCTUrHaxXMe MbiHO pe3opbupaHe Ha
cybpeTnHHaTa TeuHocT. Mpu HabnoaaBaHuTe nauueHTH, 3Ha-
YMTENHO Hamans Gpos Ha nocneadBalluTe peuuavBy, Kato B
pamkiTe Ha 6 Meceua npocreasBaHe He ce Habnoaasa HUTO
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Hawwte n3cnegsaHus nokassart, Ye W npu asete opmu
Ha LeHTpaneH ceposeH xopuopetunut CSCR, npenapatsbT
EnnepeHoH paBa fobpu pesyntati. Mo-u3paseHusT edekt
npu ocTpata dopma Ha 3abonsBaHeTo ro cBbp3eaMe C Mo-
Marnkara yBpeaa Ha HuBo PT1E/xoprouaes npu Te3un nauueHTy,
KOETO € W MpuyMHa 3a no-gobpn ABATOCPOYHM pesynTaTy
Makap W CXOOHW MO KNWHUYHA KapTWHA WMAT HSKOW CBOW
XapakTepHn 0COOEHOCTH, KOMTO Mpeanonarat U No-pasnyHoOTo
TepaneBTUYHO NOBeJeHue.

EnnepeHoH pAelicTBa kaTo Hamansea HWBaTa Ha anpoc-
TEPOH B KPbBTA U MO TO3M HAYMH BRMsie BbPXY CbAOBETE Ha
xopuougesTa. Hawurte pesyntati nokaseaTt, Ye nog HEroso
BMUSHME 3HAYUTENHO Ce HamarsBa ronemuHaTa Ha bynata B
MakynaTta u ce pegyuupa gunarauusta Ha CbAoBETe Ha Xopiu-
oupesTa, KaTo no TO3M HauWH 134e3BaT CUMNTOMMUTE Ha UHaYe
pesnCTeHTHU Ha Tepanusa cnyyan Ha CSCR. HamanssaHeTo Ha
pebenuHaTa Ha MakynaTta n Ha XxopuougesTa cneg npunoxe-
HWETO Ha npenaparta e YyBCTBUTENHO U NpoabIikasa 6 MeceLa
cnep cnvpaHe Ha TepanusTa. EnnepeHoH uma npoTeKkTUBHO
pencteue Bbpxy PINE 1 Hamansea atpousaTa Ha Teau KIeTku.

HawwTe n3cnegsaqus nogobHo Ha AaHHWTE B CBETOBHATA
nutepatypa [8, 11] nokassar, Ye Npu NaUMEHTUTe OT MbpBaTa
rpyna, ¢ knacuyecka oopma Ha OCTbP XOPUOPETUHUT MPOTHO-
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3aTa e gobpa v ce nocTura u3nekyBaHe B TEYEHWE Ha 4 Meceua
popu n 6es Tepanus. Mpu 95% ot cnyyante HabnogaBaxve
KpaifHa 3puTenHa octpoTa oT nopsigbka Ha 0.8 - 0.9. B noseve-
TO OT CIy4anTe Bb3CTAHOBSIBAHETO CEA MbpBUS MPUCTHN DeLle
HaMbIHO 11 CaMo B ABa OT CnyyanTe ce Habnopasa AedekT Ha
PIME ¢ Hanuune Ha mMeTamopdoncuu. 3a pasnuka oT ocTpaTa
chopma, Npu XpOHWYHATa NporHo3ata e no-HebrnaronpusTHa 1
e Heobxoaumo HesabaBHO TEpaneBTUYHO NOBEAEHWE, 3a fda
MOXe [ja Ce NpefoTBpaTh No-HaTaTbliHaTa atpodus Ha PIE
kneTku. Hawwte nacneasaHus nokaseat, Ye EnnepeHoH uma
MHOrO 6bp3 M 106BP ePeKT NpK XPOHUYHIUTE DOPMM 1 MpPO-
ObIKMTENHATA Tepanus ¢ npenapata 3HauuTeNnHo Hamanssa n
paspexaa 6posiT Ha peuuanBuTe.

VIma pasnuyHu cxemu 3a npunaraHe Ha Tepanusita ¢ Kap-
putpbet. Cnopep dpeHckaTa wkona [7, 9] e pobpe fa ce 3a-
MOYHE C NOo-HMCKa [03a OT 25 Mr Ha feH, KaTo TS MOCTENEHHO
ce yBenuyasa Ha 50 mr. Crieq eJHOMECEYHO NeyeHme e Heob-
XOAMMO [1a Ce HampaBy OLeHKa Ha CbCTOSHUETO W PELLEHNE 3a
NpoLbIKaBaHe Ha TepanusTa.

OT Hawwms onut cumTtame, Yye e fobpe aa ce 3anoyHe ¢ 50
Mr HavarnHa o3a 3a 3 ceiMuLM 1 Cref, TOBA Aa CE OLLEHU CbC-
TOSHUETO 1 TONEPaHTHOCTTa Ha nauueHTa. Npu gobpa Tone-
PaHTHOCT W HamMyne Ha edbekT OT TepanusTa, NpenopbyBame
NpoLbkaBaHe Ha TepanusTa B 4o3a 25 Mr JHEBHO 3a nepuog
oT 3 mMecela. [IbnrocpoyHaTta Tepanus “Ma 3a Len ga fosee
[0 TpalHO CBMBaHE Ha XOPUOMAHWTE CbAOBe, HamMansBaHe Ha
nebenvHaTa Ha xopuonaesita v HamansiBaHe Bb3MOXHOCTTa 3a
ekcyfauuns B CyOpeTMHHOTO NPOCTPAHCTBO.

Bcnuko TOBa 3HauMTenHo HamansiBa OposT Ha peuwpu-
BMTE U JoMpuHacs 3a no-gobparta LbnrocpoyHa nporHosa Ha
nauueHTute. CTpaHU4HUTE ePEKTN OT MPUIOKEHNETO Ha npe-
naparta, KouTo Hue HabnogaBaxme 6sxa USKIYUTENHO Marn-
KO, CBbp3aHu C YecTa yMopa W MycKynHW kpamnu. OnucaHaTta
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B IUTepatypata xunepkanuemus He belle HabnopasaHa npu
HaLLNTE NaLWeHTH, BEPOSITHO C MO-BUCOK PUCK OT TOBA YCIOX-
HeHve ca naumeHTuTe ¢ 6bbpeyHa HegoCTaTbYHOCT.

EnnepeHoH e nekapcTBeHO CPEACTBO C ronsM noTeHuuan
3a neyenneTo Ha CSCR, koeTo TembpBa Lie HaBnn3a Bce no-
LUMPOKO B OpTanmonornyHaTa npekTuka.
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Ocular hypertension in a child
with congenital subluxated lenses
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Pe3rome

Hen: Jla ce mpenacraBu neTe ¢ AByCTpaHHA CyOIyKcanus Ha JICIIUTE ¥ €IHOCTPAHHA OYHA XHUIIEPTECHCHS, C OIVIe] Ha
BB3MOKHOCTTA 32 paHHA JHAarHOCTUKA Ha Ta3M MATOJIOTHS U YCIOKHCHUSTA U.

Marepuan u meronu: l3criensano e mere (MOMYe) W HETOBU KPBBHHU POACTBEHHUNH. [IpHitokeHa ¢ KOMIUIEKCHA
MeTonuKka. Ts BKIIFOYBA PYTHHHU W CIICHAIN3UPAHN O(PTAIMOJIOTHIHN METOIHM, TeHEATIOTHYCH aHaIHu3, KIMHUKO-
TeHEeTHYHA OIIEHKA HA OYHMUS (PEHOTHII, MAPAKIMHIYHN M3CIIeBAHUS, KOHCYITAIMU C TISUaThpP U KIMHUYEH FeHETHK.
Pesyararn: Kacae ce 3a MoMye Ha 8 TOMUHM C AByCTpaHHA CYOJIyKCAIMsl Ha JICHIUTE, U3pa3eHa B MO-ToJisIMa CTEICH
B CJIHOTO OKO, KOETO € C MoBHIIeHO BbTpeouHo Hasrane (BOH = 34 mmHg). [erero (mpobaHIbT) € MPEThPIILIO
KOHTY3MOHHA TpaBMa Ha IVIaBaTa. HSKOJIKO THH MMO-KBCHO €THOTO MYy OKO c€ 3adepBWIIO. [IpoOaHIbT € C JoKa3aH
cuHapoM Ha Mapdan Ha 5 ronummHa B3pacT. [IpoBexxaa ce BbTpedaMmiieH aHanu3 Ha ouHus (eHoTHI. HampaBeH e
ChBpEMEHEH 0030p Ha BPOJICHATa CyOIyKCaIHs Ha JICTIIUTE.

3akuouenue: Bponenara cyOmykcanus Ha JIIIATE UMa CBOUTE €THONOTUYHU U KITMHUYHU ocoOeHocTH. Te TpsiOBa na
ce MO3HaRBar, ¢ OIVIe]] Ha paHHAaTa JHarHo3a, TudepeHIaaHaTa Jardo3a 1 3a Ja ce u30erHar, TOKOJIKOTO € Bb3MOXKHO,
KBCHUTE YCIIOKHCHHUSI - OYHA XUTICPTCH3US, TNIAyKOMa U Ie()UHUTUBHOTO YBPEKIAHE HA 3PUTCITHUTE (DYHKIIUH.
KarouoBu gymm: cyOnykcaIrus Ha JieliaTa, O9Ha XUIIEPTEH3U, I1ayKoMa, ICTCKa Bb3PacT.

Abstract

Purpose: To be presented a child with bilateral lens subluxation and unilateral ocular hypertension in view of the
possibility of early diagnosis of this pathology and its complications.

Material and methods: A child (boy) and his blood relatives was examined. A complex methodology is applied. The
methodology includes routine and specialized ophthalmic methods, genealogical analysis, clinical-genetic evaluation
of the ocular phenotype, paraclinical studies, consultation with pediatrician and clinical geneticist.

Results: This is a 8-years-old boy with bilateral lens subluxation, more pronounced in one eye, with elevated intraocular
pressure (IOP = 34 mmHg). The child (the proband) suffered a head trauma. A few days later his one eye blushed. The
proband has a proven Marfan syndrome at the age of 5. An intrafamily analysis of the ocular phenotype is performed.
A contemporary overview of the congenital lens subluxation has been made.

Conclusion: The congenital subluxation of lenses has its own etiological and clinical features. These features should
be known in view of early diagnosis, differential diagnosis and to avoid, as far as possible, late complications - ocular
hypertension, glaucoma, severe and definitive impairment of visual function.

Key words: lens subluxation, ocular hypertension, glaucoma, childhood.

BuBepeHue

N3BecTHO e, Ye O4HATa XWMEPTEH3US He € [narHosa,
a € CbCTOsHME Ha MOBULIEHO BbLTPEOYHO HansraHe (BOH)
C pasHoobpasHa etuornorvs, 6e3 fda CbluecTByBaT B
MbpPBOHAYANHUS CTafuUi NATONOrMYHU MPOMEHW B 3pUTENHNS
HepB, 3puUTenHaTa ocTpoTa W NepudiepHoOTO 3peHne. Ako He
C€ AMarHoCTMLMpa CBOEBPEMEHHO NoBuLLEHOTO BOH To Moxe
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[a CTaHe NMpu4YMHa 3a rnaykomHa naTonorus u ga ce yBpeasr
TPanHO M JEeUHUTUBHO 3PUTENHITE (DYHKLMM, HE3ABUCUMO OT
Bb3pacTTa Ha naumeHTa [8, 11, 18].

CybnykcauusiTa Ha neLyata - AHOCTPaHHa Unv ABYCTpaHHa
€ psifka, Ho OTAAaBHA M3BECTHA naTtonorus. [bpBOTO onucaHne
Ha cybriykeupaHa newa npasu Berryat npes 1749 roguHa
[14]. EovH Bek no-kbeHo Stellwag (1856) BbBexaa TepmuHa
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JMCRoKaLys Ha neLaTa, On1CBaiky NaLyMeHT C BpoLeHa ekTonus
Ha newata [5]. [lo AHeC B JOCTbNHATa NUTepaTypa pasnnyHu
aBTOPU AMCKYTWpaT Pa3fYHM acrnekT Ha Tasu naTonorus
W HenpekbCcHaTO Haarpaxaat uHgopmauusTta [1 - 23]. Y Hac
eKTONMMATa Ha newjata W HEMHWUTE KIMHWYHW W ETUOMOTAYHM
ocobeHocTn ca onucaHn 3a mbpeu mbT oT K. MMawes (1943).
KnnHUKo-reHeTUYHM MpoyyBaHus ca MpOBEXAaHN OT PasnnyHu
YyXKOEeCTPaHHW aBTopU, BKMOUMTENHo y Hac [1, 5, 8 - 11, 18,
19, 21 - 23]. ExtonusaTa Ha newata (newute) Moxe fa 6bae
KOHCTaTWpaHa BbB BCAKa Bb3pacT Ha NaLuMenTa, 3acsra 1 apata
nona, 6e3 cbluecTBeHa Npegunekyms. MHoro n pasHoobpasHi
ca MPUYNHIUTE 3a HEMHOTO Bb3HUKBAHE, KaKTO FrEHETUYHI TaKa 1
ek3orenHm [8, 10,11, 18, 19, 21 - 23].

OyHaTa XunepTeH3usi, KaKTo U rmaykomata ce cpeliar
B 5.0 0o 25% OT crnyyanTe ¥ ca YacT OT OYHUTE MPOMEHM,
KOWTO Ce HabniogasaT MpW WHAMBMAWM CbC CybnykcvpaHa
newa, He3aBMCUMO OT MpWYKMHUTE, KouTo $i obycnassaT [10].
lpn BpogeHaTa eKTONUs Ha nelata OvHaTa XUNepTeH3us
rmaykomarta ca reHeTWYHO JeTepMUHMPaHM, HO Ce NposiBsiBaT
KNWHUYHO Han-yecTo B nybeputeTa [4, 5, 10, 14, 19].

BpopeHara cybnykcauus Ha nelyara e eauH oT BPOAEHNTe
fedekT Ha newara, KoATO Ce Ccpela CamoCTOSTENHO,
M30MMpPaHO UMK KaTo KOMOMHALMS C BCAKO e4HO OT [pyrute
BpoAeHn 3abonsBaHus Ha neuwlata, Tabn. 1. Kacae ce 3a
Ancrnokauus (geueHTpauus) Ha newjata OT HOpMmanHara W
nosuumus B AMKaTa Ha CTbkroBuaHoto Tano (lens patellar
fossa), dur. 1. MaTonorusta e pagka. PeanHata nonynaumoHHa
4eCTOTa He e U3BECTHA, BbNPeKV Ye Ma NpoyyBaHus B OTAENHU
abpxasn. Makap fa e BpogeHa natonorus, cybnykcaumsta Ha

Tabn. 1. BpogeHnu gedbekty Ha newata [8, 11, 18].

* BpopgeHa adakus

+ BpopeHa kaTapakTa

* JleHTUKOHYC 1 neHTUrnobyc

+ Konoboma Ha newara

+ Xwanomanu kopnyckynu (Mitendorf's dot)
+ Enukancynapru 3se3gu

*  Mukpocdepodakus

+ EkTOnwusa Ha newata

-
g ..

our. 1. HepaBHomepeH pedriekc Ha bptokHep Npu pasnnyHata
Mo CTemneH eKTOMMS W pasnuyHaTa no CTeneH Npo3payHoCT Ha
newata.

newata Moxe Ja 6bae KoHCTaTUpaHa BbB BCska Bb3pacT, Hau-
4ecTo Mexay 5 - 6 roguiHa Bb3pacT. BpogeHata cybnykcaums
Hal-4yecTo e ABYCTPaHHa, C pasnnyHa CTeneH Ha KIMHWYHa
n3sBa (neka, CpeaHa, TexKa) 3a BCAKO OKO NP HAKOW UHOMBUAM.
B Hait-nekute criyuau mbpeoHaYarnHo Moxe fja € Hanuue camo
MuonnyHa pedopakums. B Texkute cnyyan newara Moxe fa
HamyCHe W13UsN0 IMKaTa Ha CTBKIOBUAHOTO TAMO U ja MPEMUHE
B npegHaTa O4YHa kamepa unu Aa MoTbHE B CTBbKMNOBWAHOTO
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TANO, AOCTUrankn 4o petuHara [5, 8, 10, 11, 14, 18].

Mpe3 1998 r. dykc n PoseHbepr npaBsT peTpOCNeKTVBEH
aHanu3 Ha 396 cnydyas Ha WHAMBMAM C eKTOMWS Ha newjata B
[aHus n ycraHosseat yectota 0.83 Ha 10 000 HoBOpogeHM
n 6.4 Ha 100 000 B ysnata nonynauws. CoblumTe aBTOpPY
ycTaHoBsBaT, Ye no-yecto (go 80%) ekTonusTa Ha newara e
yacT OT (heHOTMNa Ha CUCTEMHM 3abonsBaHns [4].

MpuymnHuM 3a ekTonma Ha newara

EkTonusTa Ha newyata ce SbmKu Ha BPOLEHM W NpugobuTy
npuaunnm [4, 5, 8, 10, 11, 18, 19]. BpogeHnte npuynHM Hait-
4eCTO Ca MreHETUYHM - MyTaLuy B Pa3fMYHU FEHU, KOUTO BOASAT
[0 W30MMpaHa unu acouumpaHa € OpyrM OYHM Wnm obLym
YBpEXOaHNs eKTonus Ha newjata. KoM npuaobutute npudnHm
ce OTHacaT TpaBmuTe. EkTOnMS Ha newata ce cpella kato
YCNOXXHEHWE MPU HSKOM BPOAEHM OYHWM 3abonsiBaHus, KaTto
BMCOKOCTemNeHHaTa Muonusi, bydptanv npu mbpBrUYHa BPoAEHa
rnaykoma, aHnpuans. Onucanm ca cryyam Ha cybnykcaups Ha
newiata npu NPegHOCETMEHTHU TYMOPW OT yBEEH MpOou3Xof,
XvunepmaTtypupana katapakTa u ap. [lokassaHeTo Ha npuynHaTa
3a BpoOJeHa eKkTonus Ha newmte e Bb3MoxHa B 80% oOT
cnyyaure. /sonnpaHata ektonus Ha newata ce cpella B 8.0%.
Hait-4ecTo BpogeHaTa ekTonus Ha felyara e npu nauueHT! cbe
cuHopoma Ha Mapdan (68.0 - 80.0%), cnegsana oT criyvauTe
Ha acouwauusTa u ¢ ektonus 1 Ha 3eHuuata (21.0%), Tabn.
2 [10]. B nuTepatypata ca onucaHu cnyyau Ha cybnykcauus
Ha neLwuTe Npyu XUNepansmMHeMms, Npu cuHapomuTe Ha Ehlers
- Danlos, Sturge Weber n Crouzon, npu xoHapoaucnnacTuiHus
dwarfism, okcuuedanusTta, nonugakTunusTa, cyndgar okcu-
[asHaTta HegoctaTbyHoCT U ap. [2- 5, 8 - 11, 14, 15, 18 - 23].

CbBpeMeHHN MpOyYBaHUS Ha  MONEKYNSAPHO-TEHETUYHO
HWBO JoKa3axa, ye myTauuv BbB FBN1 reqa n rena ADAMTSL4

Tabn. 2. EtvonormyHa knacucpukaums Ha BpogeHaTa
ektonus Ha newara [10].

W3onupaHa (MpocTa) ektonus Ha newarta - 8.0%
EkTonms Ha newa v Ha 3enuua - 21.0%
CuHgpom Ha MapdbaH - 68.0%

CuHapam Ha Bain-Mapuesanm - 1.0%
XomoumcTtuHypus - 1.0%

Cyndpat okeupasHa HepocTatbyHocT - 1.0%

ca npuyMHa 3a n3onvpaHata opma Ha BPOAEHa eKTOnus Ha
newara. Mytauumn BbB FBN1 reHa (15g21.1, All) Bogar go
peguua cucTeMHM 3abonsBaHus, Mpu KOWTO He € onucaHa
ektonus Ha newwmte [Acromicric dysplasia (OMIM-102370, Afl),
Geleophysic dysplasia 2 (OMIM-614185 15q21.1, ALl), MASS
syndrome (OMIM-604308), Stiff skin syndrome (OMIM-184900,
A)]. Ha Tabn. 3 e npenctaBeHO CbBPEMEHHO KIMHMKO-
FEHETNYHO KnacuduumpaHe Ha ekTonusTa Ha newlara.

NaTtodmanonorus Ha BpoaeHaTa eKToNMs Ha newyara

HapyLueHusTa B CTpyKTypaTa unm dyHKUMsTa Ha LIMHOBUTE
BrnakHa Ha neliara OT reHeTUYHO UMM TPaBMAaTUYHO ECTECTBO
Ca OCHOBHAaTa MpuuMHa 3a [AeLeHTpauus Ha newarta oOT
HopMarHarta 1 noauums. CTeneHTa 1 BpeMEeTO Ha Bb3aelcTame
Ha YBpeXOaHETO Ha LIMHOBWTE BPb3KM Ha Nellata (BHe3anHo
- OT TpaBMa WM FeHETUYHO, UIM KOMBUHMPaHO) onpesLensT
W CTENMeHTa Ha KIWHWYHA W3ABA Ha EKTOMUSTA, KaKkTo M
nocneaaLuTe s ycnoxHenus [4 - 6, 8, 10, 11, 14, 18, 19].

Mpes 1986 r. Sakai 1 CbTpyAHWUM wOeHTU(MLMpaAT B
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Tabn. 3. KnuHnko-reHeT4Ha knacudmkaums Ha BpogeHata ektonus Ha newarta [1, 5, 12, 14, 15, 19].

ICD-10 Hosonorus OMIM [eH :gﬁ;‘:;:ﬂ:: YHacneasiBaHe
H27.1; | Other disorders of lens S - - :
Q12.1 | Ectopia lentis (EL), familial, 1 29600 FBN1 15021.1 Al
Q12.1 | EL, isolated, 2 225100 ADAMTSL4 1921.3 AP
Q12.1 | EL et pupillae 225200 ADAMTSL4 1921.2 AP
Q15.8 | EL, chorioretinal dystrophy, myopia [Orhpanet:1884] AP
Q13.1 | EL, Aniridia, isolated 1 106210 PAX6 1p13 AL
Q13.1 | EL, Aniridia, isolated 2 617141 ELP4 11p13 Al
Q13.8 | EL, Aniridia, other systemic diseases

Q15.0 | EL, Primary Congenital Glaucoma, D 613086 LTBP2 14q24.3 AP
(GLC3D)

Q87.4 | EL, Marfan syndrome (s-me) 154700 FBN1 15g21.1 Al
EL, Marfan lipodystrophy 616914 FBN1 15921.1 Al
syndrome (MFLS)

Q87.0 | EL, Weill-Marchesani s-me 1; 277600 ADAMTS10 19p13.2 AP

Q87.0 | EL, Weill-Marchesani s-me 2; 608328 FBN1 15g21.1 AL

Q87.0 | EL, Weill-Marchesani s-me 3; 614819 LTBP2 14024.3 AP

Q79.6 | EL, Ehler-Danlos s-me (EDS) classic 130000 COL5A2 2032.2 Al

130000 COL5A1 9034.3 Al
130000 COL1A1 17921.33 AL

Q79.6 | EL, EDS Type VI 225400 PLOD1 1p36.22 AP

Z94.2 | EL, Knobloch s-me COL18A1 AP

E72.1 | EL, Homocisteinuria 236200 CBS 21022.3 AP

E72.19 !EL, S}Jlfite oxidase (SUOX) 272300 SUOX 12913.2 AP
insufficienses

Q75.1 | EL, Crouzon s-me 123500 FGFR2 10026.13 Al

eKCTpaLenynapH1s MaTpuKC Ha YoBeLLKuTE MUKpochubpmnu
HoB 350-kD rnukonpoTenH, HapeveH GubpunnH 1 (FBN1),
[17]. FBN1 (OMIM 134797) e OCHOBEH KOMMOHEHT Ha MMUKpO-
ubpunute, komto obpasyBaT 0OBMBKA OKOMO aMOPHMS
enactui. Gubpunue 1 ce cekpeTpa OCHOBHO OT KMETKM Ha
He-NUrMEHTUPaHUS enuTen Ha LunuapHoTo TAno (Hanssen
et al. 2001), [6]. MMpe3 2005 r. Kielty n cbTpyaHuum ycra-
HoBsiBaT, Ye FBN1 ce Hamupa 1 B koxaTa, 6b6peunTe, Myc-
KynuTe, poroBuLaTa, LUMIWAPHATE 30HYNM, KaTo y4yacTBa
BbB (DOPMMpaHeTO Ha enactuynute ¢mbpu [14]. FBN1 e
KOHCTaTVpaH BbB BCUYKM TbKaHW MpU MALMEHTU C KIMHUYHM
nposin Ha MapdaH cuHapoma (MFS), [14, 19]. dubpunuHute
ca ronemu [mMKONPOTEUHN, KOWUTO Ce nonuMepuaunpar B
MUKpOhnbpunu, NogobHO Ha rpaHynu, BKIOYUTENHO JOMEHN,
nopdobHW Ha enuaepManHus pactexeH (akTop, Kakto W
BOMeHM, nogobHn Ha TGF-B cebp3Baluym npotenHn (Ramirez,
Sakai 2010). Tean wmukpochubpunu morat ga ce monyyat
He3aBMCUMO B U3BBHKIIETbYHATA MaTpULia UK a Ce CBbp3BaT
C €nacTVH B enacTu4Hn BnakHa [16].

WHamkauum 3a onepaTuBHO OTCTPaHABaHe Ha newuTe
NPy UHANBUAKU CBC cy6nykcaum| Ha newiata
TyK BNN3aT BCUYKK Ciny4vau, Npu KOUTO U3MECTBAHETO Ha
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neluTe e NpuUYMHa 3a HamaneHa 3puTenHa ocTpoTa, KosTO
He MOxXe Aa 6bde KopurMpaHa C KOHBEHLMOHANMHa ONMTUYHA
KOPEKLMS U KOHTAKTHW NeLLy, MELIeHO MHAYLMpaH YBEWT,
aHM30METPONUS, KOATO Cb3fasa 3puTenHn npobremu, aun-
TIONKsl, 04Ha XMNEPTEH3WS, NTYKCUPAHETO Ha neLyaTta B npeaHata
kamepa, CTbKMOBWAHOTO TANO i peTuHaTa [8, 11, 18 - 20].

KnuHuyen cnyvan

CerawHa aHamMHe3a

Kacae ce 3a momye Ha 8 roguHu, KOETO Cce onnaksa OT
3aMbIIEHO 3peHue (MO-CUMHO B [SCHOTO OKO), CbM3eHe K
Bonka B gACHOTO oKo. [leTeTo (mpobaHabT) e npeTbpnsno
KOHTY3MOHHa TpaBMa Ha rnasata, npu urpa ¢ yTbonHa Tonka,
e3 3aryba Ha Cb3HaHWe, Npean ABa AHW. [leTeTo € pofeHo
[OHOCEHO, M0 ECTECTBEH MEXaHWU3bM, pacTe 3paso.

MuHana aHamHe3a

3abensizaHo e oT MailkaTa, Ye LeTeTo He Buxaa fobpe ot
2 - 3 roguLHa Bb3pacT, HO He e MpernexaaHo oT ogTanmonor.
Ha 5 roguwHa Bb3pacT e nperneaaHo 3a MbpBW MbT OT Hac,
KOHCTaTWpaHa e [ByCTpaHHa cybmnykcauus Ha newute, Hop-
MOTOHYC, [IBYCTPaHHO HamarneHa 3puTenHa ocTpoTa. ManucaHu
ca kopekuunoHHu oumna (-12.0 acE). [deteto e ocraBeHo
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nog NepuoanYeH KOHTPON OT OQTanMOmor 1 € HaCOYeHO KbM
Knuhunka no reHetuka (Codous), KbAeToO Ce AoKa3Ba CMHApoMa
Ha MapdaH (Ha 5 r. Bb3pacr).

®amunHa aHamHe3a

C pokasaH cuHapom Ha MapdaH (MFS) e Gawata Ha
peteTo. Maiikata e 3apaBa. C no-cnabo 3peHue ca oLLe YM4oTOo
W €OWH OT CHHOBETE My, U ASA0TO Ha npobaHaa no GalimHa
nuHKus (noumHan ,cnsan” Ha 40 ., OT ,CbpAeYHO YCNOXHEHNE -
KoapKTauusi Ha aopTata).

ComatuueH ctatyc
MapcaHonaeH xabutyc (BUCOK PbCT, apaxHOZaKTUIuS).
[leTeTo TPYAHO ce OpUeHTMPa B HEMo3HaTa 06CTaHOBKa.

OueH cTatyc
Bnaumo cnokomHu oun. AnTepHupalla ek3ogesumaLms,
Ha MOMEHTM BEpTUKaNHO OTKNOHEHWe Ha Oynba Harope

(oBycTtpanHo). [0: Porosuynm pasmepu 12.0/12.5 mm, npos-
payHa porouua. HepaBHOMepHa npegHa kamepa, no-nnuTka
rope 1 TemnopanHo, ¢ Guctpo cbabpxumo. Mpuca e cbe
3arnageH pened v uHU aTpoUYHN y4acTbLW B 3EHWUYHMS
pub, ¢ ncesgoekcponmaumu. WpupogoHesa. 3eHnuata e
B neka mugpuasa (TpaBmatiyHa?). Jlewarta omanecuyupa,
QELEHTpMpaHa € rope W TemnoparHo - BTOpa CTeneH,
thakopoHesa. lMpo3spayHu ouHu cpean. OuHo gbHo: Manunata
e Buaumo ButanHa, E = 0.2 - 0.3 PD. CuBkaBa makyna 6e3
pecnakc (koHcTuTyumoHanHo); J10: PorosuiHu pasmepw
12.0/12.5 mm, npo3payHa poroeuLa. HepaBHOMepHa npeaHa
kamepa, No-NnuTka rope u TEMMOparHo, ¢ BUCTPO ChABPKIMO.
Mpuca e cbe 3arnageH pened v uH1 aTpomyHM yyacTbLUm
B 3eHU4HUS pbb. VpnpopoHesa. MuotoHnyHa 3enumua. Jlewara
€ C Nneka onanecLeHLns, AeLeHTpupaHa e rope u TemnopanHo
- MbpBa cTeneH, dakogoHesa. Mpo3paynn ouHu cpean. OuHo

Tabn. 4. CbrbTCTBALLYM 04HI NPOSIBY MY MHAMBWAK C BpofeHa cybnykcauus Ha fellata.

O4YHM NMPOABHU

Hawmwm pesyntatu
12 3 4

INuTepatypHu gaHHU
[3-5,8-10,11, 14,18 - 22]

poroBuy4HM pasmepu 4o 12.0 mm
pOroBuyYHM pasmepu > 12.0 mm

MbTHWHM B poroBuLiaTa

KEpaTOKOHYC

MPESHN CUHEXWM

nepcucTupalla 3eHn4Ha MembpaHa
npeaeH eMopMOTOKCOH

aHN30KopUS

€KTOMWS Ha 3eHnLaTa (4BycTpaHHa)
€KTOMWS Ha 3eHuLaTa (e4HOCTpaHHa)
HepaBHOMepHa npeaHa kamepa
MpMOoLOHE3a

XMnonnasus Ha npuca

XMNONMasns Ha MUTMEHTHUS 3eHUYEH Pb0
nceeaoekcgonmaLmmn

thakogoHesa

uperynsipeH pednekc Ha bptokHep

Muonus (YecTa NposiBa; pasnnyHa CTeneH)
XvunepmeTponus (pas3nuyHa CTeneH)
acTUrMaTM3bM (Hal-4ecTo UperynspeH)
aHu13oMeTponus

CTpabnabM (pasnuyHi KIMHUYHM hopmi)
nosuLeHo BOH (o4Ha xunepTeHsus)
rnaykoma (BpogeHa; npeceHumnHa)

€KTOMMS Ha newlarta

kaTapakTa (BpoAeHa; NpeceHnHa)
MUKpochepodakus

konoboma Ha newara

OonanecLeHuus Ha newuTe

MPOMEHM B Kanubbpa Ha pETUHEHWUTE CbA0BE
XOPUOPETNHAMHW AereHepaTUBHN NPOMEHM
CMBKaBa Makysa

OT/ienBaHe Ha peTuHata (eBHOCTPaHHO; ABYCTPaHHO)
akcuaneH pasmep Ha oyHata sbbnka > 24.0 mm
HamareHa 3puTesniHa 0cTpoTa (4BYCTPaHHO)
ambnmonus

eHoTanm

-+ + o+
b = =

+

+ o+ + + + |
I+ + + |

+ + + + |

I

+ + +
+ + +
+ + +

+ H+ + + + 4+
| + +
| + +
I+ + +

+ + +
+ + +

+ + +
+ + +
R T T T T T i i s i T i S S e e S A S T T T T T T

1 - naynent 1 (npobaHg - 8 1.); 2 - naumeHt 2 (38 1.); 3 - naynent 3 (6 1.); 4 - naument 4 (36 1.)
(+) - HanM4Me Ha naTonorMyHa Nposiea; ( - ) - MNca Ha NaTonoryHa NposiBa.
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abHo: Manunata e Buaumo ButanHa, E = 0.2 PD. CuBkaBa
Makyna 6e3 pechnakc (egHakBa C TasnW Ha ASICHOTO OKO,
KOHCTUTYLIMOHAITHO).

VOD = 0.02 - 0.03 H.k,; VOS = 0.04 ¢ - 12.0 dspE = 0.08;
TOD = 34 mmHg.; TOS = 26 mmHg.; ABTopedpakToMeTpus:
[0: -16.0 dspE kom6. ¢ 1.75 deyl/50% N1O: -14.0 dspE komb. ¢
1.75 deyl/50°;, HopmanHo usetoycelane; Oumna: 10 = J10 = -
12.0 fcE, neteTo He NoHacs cepo-LUNMHAPUYHA KOPEKLUS.

leHeanornyeH aHanus

['eHeanornyHUAT aHanus e npoeedeH NnyHo. Kacae ce 3a
thamunHo nposiBeH cuHapom Ha MapdaH (MFS), knacudecka
topma, B poMcka nonynauus.

OcseH npobaHaa, 13cneaBaHn ca 8 MHOMBMAKM OT MbpBa,
BTOpa W TPETa CTEMEH Ha POACTBO - T.H. ,pUCKOBW MHAMBMAN"
3a MFS. lpu 4 oT u3cnegpaHuTe He 6sixa KOHCTaTUpaHu
knuHnyHK nposisu 3a MFS. Tpu ocTaHanute 4 n3cnegsanu -
npobaHpa, Herosus 6alla, Y140 M eAUH OT CUHOBETE MY, KOUTO
ca ¢ MFS, ca koHcTatupaHu ocHoBHUTE 3@ MFS TUNUYHM OYHK
nposiBu: cybnykcauus Ha newmte. Mpyu BCUYKM TSX newiuTe
ca cybnykcupaHu rope W TeMmnoparnHo B pasnuyHa CTEneH
npu otaenHute GonHu. OcBeH cybnykcupanute newm Gsxa
KOHCTaTVPaH! 1 PasfnyHW CbTbTCTBALM MATONOMYHIA OYHM
npomenn. Ha Tabn. 4 ca npencraBeHW O4YHUTE MPOMEHW,
KOHCTaTUpaHu npu NpobaHaa W CbMbTCTBALLMTE NATONOMMYHM
OYHM MPOSIBK, LOMBIHATENHO W3CMEABAHUTE HSAKOM HEroBu
KPBBHU POLCTBEHNLM W TUTEPATYPHa CripaBka.

[pwn BCEKN €AMH OT MHAMBMANUTE CbC CyOIyKCMpaHU newm
CbLUeCTBYBa MeXOyO4Ha AMCKOpenauusi, no OTHOLUEHWe Ha
CMeKTbpa Ha OYHUTE MPOMEHMW W CTEMEHTA Ha KMMHUYHATa UM
u3sBa.

3aTpyaHeHUs 3a paHHaTa AuarHo3a Ha Bpoje-
HaTa eKTonusa Ha newiarta

PaHHaTa gnarHo3a Ha BpoAeHaTa eKTonms Ha neLyara, kakto
1 YTOYHSIBAHETO Ha KOHKPETHATa MPUYMHA 3a TOBA € UCTUHCKO
Npean3BMKaTENCTBO HE CaMo 3a Mfagus o0TanMoror, Ho W
3a OMWTHWSA, KaKTO W 3a OhTanMOreHeTka U MeaULMHCKNS
reHeTuK. OCHOBHWUTE NPUYMHK 3a TOBA Ca:

* Jlunca Ha Buagnma Ge3 cneuuanHa onTuka O4Ha CUMMTO-
MaTMka KbM MOMEHTa Ha paxgaHeTo. [opu mpu HacoueH
nperneg oT odyTanmonor (Mo nokasaHus) 4OKa3BaHETO Ha
cybnykcaums Ha nelyata e TpyAaHO, 0COBEHO B aTEHKOMPaHUTE
cnyyan.

* [pu ekTONMS Ha newuTe CbLLECTBYBA LNMPOK KIMHUYEH
nonMmMopeu3bM, He3aBHCUMO OT eTHoNorMsTa.

* KnmHM4HOTO pasHoobpasnie OT CbMbTCTBALLM EKTOMMSTA
Ha newata Apyrv BPOAEHW NATOMOTMYHM OYHW MPOSIBY
(aHvpnams, BpodeHa rmaykoMa, eKTonus Ha 3eHuuaTta u ap.)
paswumMpsBaT AudepeHynanHaTa guarHosa.

* /I3BBLHOYHWTE BPOAEHN MNpOsiBM  (CbPAEYHO-CHAO0BY,
CKENETHU W Ap.) NPU CUHAPOMHUTE Cryyau, Han-4yecto nmpea-
LUeCTBaT EKTOMMSTA Ha NeLLaTa, HO € Bb3MOXHO W Aa TV CbITbT-
CTBaT.

¢ Tennte FBN1 1 ADAMTSL4, oTroBOopHM 3a nposiea Ha
n3onupaHaTa ¢opma Ha exkTonupaHa fela, ce oTnuyaBsat C
reHHaTa 1 anenHaTa XeTeporeHHoCT.

* [nenoTponHuaT edekTt Ha renute FBN1 n ADAMTSLA,
KaKTO 1 (PEHOMEHBT aHTULMMaUms, AOMbIHUTENHO Cb3gaBat
AvepeHLanHo-aUarHoCTUYHN 3aTPYOHEHNS 3@ KOHKpeTHaTa
KIMHWKO-TEHETUYHA AnarHosa.

* KrMHWKO-reHETUYHNST NONMMOPEU3IbM, KONTO ChLLECTBY-
Ba Npy eKToNus Ha nelara/neluute Tabn. 3, yTexHsBa paHHaTa
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KIMHUKO-TeHeTUYHa [MarHo3a, 0COBEHO B  CriopaguyHuUTe
cryyan.

3apaau BCUYKO TOBA YTOYHSBAHETO HA KOHKPETHATa HO30-
NorMyHa eAnHULA, KaKTo W Ha KIMHUKO-reHeTyHaTa opma
MpW Hanmnume Ha MHOMBME Cbe CybryKcvpaHa nelua, U3nckea
[06po no3HaBaHe Ha cUMMTOMaTKaTa W eTMOMNOMMsTa Ha Tasu
naTonorusl, HacOYeHOTO U TbPCEHe, WHTEpAMCLMMINHAPEH
nogxoz (ocpranmorior, neauaTsp, reHeTUK 1 Ap.), HeNpecTaHHo
(DOXMBOTHO) HAGNOEHE HA 3aCerHaTTe MHAMBMAN, CbOTBET-
HUTE Pecypcu.

O6cbxpaHe

KoHTyaoHHa TpaBMa MOXe [a e CaMOCTOsTeneH
eTvonornyeH aktop 3a cybnykcauus Ha newara, HO
CbLO Taka € Bb3MOXHO TpaBMa [a MpOoBOKMpa W3sBaTa Ha
CblLecTBYBaLLa ekTonusa Ha newara [3 - 5, 8 - 11, 18 - 20], kakTo
€ B pasrnexaaHus oT Hac cryyai.

Mpu rmnca Ha sBEH AMCMOPKU3BM NpU HOBOPOAEHOTO
BpogeHaTa cybnykcauus Ha newjata Ce KOHcTatMpa B Mo-
ronsiMa Bb3pacT Ha [eTeTo, Han-4eCTo KbM 6 roAnLLHa Bb3pacT.
Kacae ce 3a MHoro psigka o4Ha natonorus [15]. Mpu pasnuyHuTe
Jela unM Bb3pacTHU MbpBUTE CYOEKTWBHM ONMakBaHuWs OT
CTpaHa Ha o4uTe Ca pasnuyHu - HamareHa 3puTenHa ocTpoTa,
MOHOKynapHa aunnonus, rnasobonue u Ap. Toea ca Hain-4ecTo
CpeLyaHu1Te, HO He W MaTOrHOMOHWYHM 33 KOHKPETHA HO30MO0rUs
onnaksaHus. PuHUTE NposiBY 3a CybnykcupaHa newa Tpsbea aa
Ce Mo3HaBaT M HACOYeHO Aia Ce ThPCAT: Npy HMOMUKPOCKONCKO
n3cneaBaHe v Npu pa3ABMKBaHE Ha OKOTO CE BYKAA eKBaTopa
Ha newaTa, uMpnoo W akomoHe3a, AeLeHTpanm3aums Ha
MeLeHOTO S4p0 B MbpBa NO3WLUS, UPUOOMELLEHN NPOMEHH,
NPOMEHU B KOHTYpa Ha nepudepusTa Ha newmTe, Bb3MOXHa
€ O0YyHa XxunepTeHaws. BaxeH 3a AuarHocTukata e TecTbT
Ha Brickner (1962), HapeuyeH “trans-illumination” test, kowTo
Mpu NauMeHTV ¢ exTonus Ha newata e uperynspeH (dur. 1).
[unarHocTukata Ha cybnykcupaHa neLa/v e B KOMNETEHTHOCTTa
Ha odbTanmornora u 3aBuUCK, OCBEH OT LiaTenHaTa aHaMmHesa,
OCHOBHO OT CTereHTa Ha KNMWHMYHaTa u3siBa, Bb3pacTTa Ha
nauueHTa, HanuMuneTo Ha CUCTEMHO 3acsraHe W 0BLWOoTo
CbCTOSIHVE Ha MHAMBMAA, HANMYMETO Ha haMmuiiHa naTonorus.

Hait-4ecTo cybnykcupaHuTe ey ca YacT oT peHoTUNa Ha
CUCTEMHA, TEHETUYHO [eTepMUHMPaHa MOHOMEHHa NaTonorus
C nonuopraHHa nssea, Tabn. 3 [4, 5, 10, 15, 18, 19]. MNMopaau
BCWYKO MPELCTABEHOTO [0 TyK CMeABa, Ye Mpu pasnnyHuTe
NaLMEHTV MbPBUTE KITMHWUYHW MPOSIBI MOXe [a Ca KakTo OT
CTpaHa Ha ouuTe, Taka W OeTeTo fa € aKTMBHO HAaco4YeHo OT
Apyr CreynanucT CbC CbMHEHWe 3a FeHeTUYHO 3abonsBaHe
Cc oyHa m3sBa. OcBeH cuHapoma Ha MapdaH cbliecTByBaT U
APYr MOHOTreHHU cuHapomu ¢ ,MapdaHonaeH deHoTun” Tabn.
3, ObITKaLLW Ce Ha NNEeRoTPONeH edekT Ha NaToNOMNYHNS e,
MpU KOWUTO OYHUSI CUMMTOM EKTOMUS Ha MnellaTa ce OTKpuBa
Hal-4eCTO B XOAa Ha YTOYHSIBAHETO Ha OCHOBHATa AMarHo3a,
Hal-BeYe Npu criopaguyHuTe cnyvaum. BbB Bceku npewmsmpaH
cryyan Ha fete C MuonudyHa pedpakuns, mapdaHouaeH
Xabutyc (abHopMeH 3a Bb3pacTTa pbCT, apaxHo4aKTUINS) uiu
(hamunHa aHamHe3a 3a cuHapoMa Ha MapdaH, e Heobxogumo
[a Ce ThPCAT HACOYEHO (PuHUTE MPOsBM 3a Cybrykcauns Ha
newara.

3akntoyeHue
BpogeHata cybnykcauuss Ha nelute KMMa  cBOWTE
€TMONOMMYHM M KNMHUYHM ocobeHocTn. Te TpsbBa fa ce
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no3HaBaT, C Orfied Ha paHHaTa AuarHosa, AudepeHupnanHara
[narHo3a, 3a fa ce n3bernat (GOKOMKOTO € Bb3MOXHO) KbCHUTE
YCINOXHEHMS! - 04HA XUNEPTEH3NS, rnaykoMa W 4eUHUTUBHOTO
yBpeXaaHe Ha 3pUTENHUTE PYHKLMN.
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