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Topical Mitomycin-C to prevent pterygium recurrence:
30 years later

G. Singh
The University of Kansas Medical Center, Department of Ophthalmology, Kansas City, Kansas, USA
The University of Missouri-Kansas City, Department of Ophthalmology, Kansas City, Missouri, USA

Abstract

Since its popularization in the West by us in 1985, topical mitomycin-C as an adjunct treatment to surgical excision
of pterygium has gone through acceptance and rejection. We re-evaluated the efficacy and safety of intraoperative
application of topical mitomycin-C after primary and recurrent pterygium.

In a prospective study, one surgeon surgically excised 54 consecutive primary and recurrent pterygia in 48 patients.
Mitomycin-C 0.02% (0.2mg/ml) concentration was locally applied for one minute as an adjunct treatment at the bare
scleral area, followed by irrigation of the area with BSS. All the patients received ciprofloxicin drops 4 times a day for
three weeks along with postoperative prednisolone acetate 1% eye drops every 6 hourly for two weeks, 12 hourly for
8 weeks, and once a day for next two weeks. Post operative follow up was on days 1, 7, 14, 28, followed by every 3
months for two years and every 6 months there on, specifically looking for signs of scleral, corneal, iris, intra-ocular
pressure and/or lens related complications.

45 primary and 9 recurrent consecutive pterygia were excised in 41 Hispanic, 5 Caucasian and two Afro-American
patients as bare scleral procedure. Follow-up ranging from 18 months to 56 months (mean 34 months) showed
recurrence of pterygium in one eye (2% recurrence rate), prolonged conjunctival injection and inflammation in 2 eyes
(4% rate), and delayed conjunctival wound healing in 5 eyes (10% rate). Two patients (4% rate) had steroid induced
temporary glaucoma, but reversed on discontinuation of steroid drops. Half of the patients (50% rate) complained of
foreign body sensation for as long as 6 - 8 weeks, but were treated successfully with topical lubricants. None of the 54
sites of pterygium excision had any signs of scleral thinning, melt, perforation, iritis or infection.

Our negligible recurrence rate and minimal but acceptable complications of the adjunct application of topical
mitomycin-C after primary and recurrent pterygium excision have been supported by numerous peer-reviewed
publications after 30 years of its introduction to the West. All the serious complications reported by one publication
were because of overdosed or prolonged treatment. Adjunct use of topical mitomycin after pterygium excision is a safe,

effective, simple and viable treatment of once dreaded procedure.
Key words: pterygium, mitomycin-C, recurrence, eye-drops, complications, efficacy, long-term follow-up.

Introduction

Topical mitomycin-C in the form of post-operative eye drops
to prevent the recurrence after surgical excision of primary and
recurrent pterygia had been used in the Far and Middle East
since its introduction by Kunitomo and Mori [1] in 1963. | was
astonished to find out that the Western world was unaware of
this well accepted modality till 1985. While assisting a surgical
excision of a primary pterygium at the Massachusetts Eye and
Ear Infirmary/Harvard Medical School, Boston, MA | realized
that the role of topical mitomycin-C in preventing pterygium
recurrence was unknown to the Western Ophthalmic Community.

| undertook a double masked prospective clinical study
to determine the role of topical mitomycin-C eye drops in
prevention of recurrence after surgical excision of pterygium.
The study was initiated at Boston, MA but continued at Los
Angeles, CA. The results were presented at the American
Academy of Ophthalmology meeting in 1987 [2] and published
in journal Ophthalmology in 1988 [3]. Since its popularization in
the West by us in 1986 - 88, topical mitomycin-C as an adjunct
treatment to surgical excision of pterygium has been accepted
as a safe and effective treatment modality. In this study, | re-
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evaluated the efficacy and safety of intraoperative application of
topical mitomycin-C after primary and recurrent pterygium, and
its place 30 years later in management of pterygium.

Methods

In a prospective study, one surgeon (GS) surgically excised
54 consecutive primary and recurrent pterygia in 48 patients.
Each operated eye was anaesthetized with topical Tetracaine
0.5% eye drops and 5ml of 2% Xylocaine with 1:200.000
epinephrine injected as retrobulbar and facial anesthesia. The
eye was rinsed with Betadine solution and irrigated with BSS
(balanced salt solution). Lid speculum was applied to hold the
eye open. Under microscope and using 15° Bard-parker knife,
surgical excision of primary and/or recurrent pterygium was
performed. Excision was performed with partial keratectomy
started in clear corneal area central to the head of the pterygium
and continuing up to the limbus. The body of the pterygium was
excised by placing two radial incisions on either side of the body
with Wescott scissors and united by another incision running
parallel to the limbus. Sharp dissection was done to remove the
adhesions to the underlying episclera and sclera in recurrent
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pterygia. Hemostatis was achieved in bare sclera area with wet-
field cautery. Double pterygia (nasal and temporal pterygia in
one eye) were excised simultaneously in one sitting.
Mitomycin-C commercially available in a powder form was
dissolved in water for injection to obtain 0.02% (0.2 mg/ml)
concentration. A weckcell sponge piece cut out in a rectangular
shape was soaked in the solution of mitomycin-C. The soaked
sponge piece was locally applied for one minute as an adjunct
treatment at the bare sclera area. Removal of the sponge piece
was followed by irrigation of the area with BSS. The lid speculum
was removed. An antibiotic steroid combination ointment was
applied to the eye and eye was patched with a shield to protect
it. All the patients were examined a day after surgery and started
on topical ciprofloxicin drops 4 times a day for three weeks
along with postoperative prednisolone acetate 1% eye drops
every 6 hourly for two weeks, 12 hourly for 8 weeks, and once
a day for next two weeks. Post operative follow up examination
was on days 1, 7, 14, 28, followed by every 3 months for two
years and every 6 months there on, specifically looking for signs
of sclera melt, corneal defects and/or ulceration/perforation, iris,
intra-ocular pressure and/or lens related complications.

Results

Total of 54 consecutive pterygia, 45 primary and 9
recurrent, were excised in 41 Hispanic, 5 Caucasian and two
Afro-American patients as bare sclera procedure. Out of these
patients, 4 Hispanic and 2 Caucasian had ‘double’ pterygia. 28
male and 20 female patients with age ranging from 26 to 64 year
(mean age of 44 year) were in the study. Follow-up ranged from
18 months to 56 months (mean 34 months).

Our study showed recurrence of pterygium in one eye
(2% recurrence rate) of a Hispanic male patient. Prolonged
conjunctival injection and inflammation in 2 eyes (4% rate) were
observed lasting 14 weeks and 12 weeks. Delayed conjunctival
wound healing observed as flourescein staining bare sclera
area in 5 eyes (10% rate) lasted for an average of 3 months.
Two patients (4% rate) had increased intraocular pressure;
it reversed on discontinuation of steroid drops. Half of the
patients (23/48 patients; 50% rate), with all ethnic backgrounds,
complained of foreign body sensation for as long as 6 - 8 weeks.
With use of topical lubricants drops and gel-drops the foreign
body sensation lessened or got better. None of the 54 sites
of pterygium excision had any signs of sclera and/or corneal
thinning, melt, perforation, iritis or infection.

Discussion

In the past, pterygium excision was a dreaded procedure
because of a high recurrence rate of 50 - 70% recurrences after
bare sclera excision of pterygium [4-6]. Numerous procedures had
been tried as adjunct modalities with pterygium excision to lower
the recurrence rates over centuries. Among those are conjunctival
transpositioning, [4] topical triethylene-thiophosphoramide (Thio-
tepa), [7-9] beta-irradiation, [10-13] argon laser, [6-14] movable
conjunctival flaps, [15-16] oral mucosal graft, [17] amniotic
membrane grafts [4] and conjunctival autograft transplantation,
[4, 18-14] etc. Lowering of recurrence rate was accompanied with
serious complications of skin depigmentation, scleral melt and
perforation and endophthalmitis etc. There had been no single
accepted modality for a while.

Thio-tepa, an antineoplastic agent, when applied topically
after pterygium excision in a 1:1000 dilution reduced the
recurrences dramatically [7-9]. It lost its popularity when patients
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developed cosmetically unacceptable skin depigmentation of
lids and face and of eye lashes as a late complication. Strontium
90 was used to deliver 1200 to 3000 rad of beta radiation [10-
13] to the bare scleral and limbal area after pterygium excision
with encouraging results to prevent pterygium recurrence. It lost
its favor when eyes developed cataracts, corneal and scleral
melt and ulceration, and keratitis sicca as its late complications
[10-13]. Also it required experienced radiation therapist and
precise calculations.

The concept of tissue transplantation to cover the bare
scleral area after pterygium excision had been devised by
Magitot [1] in 1916 when he used lamellar corneal graft to avoid
recurrence and achieve cosmetic results. Movable conjunctival
flaps, [15-16] oral mucous membrane grafts, [17] and amniotic
membrane transplantation [4] have been successfully tried for a
long while. Elschnig as well as Spaeth independently used free
conjunctival grafting in preventing pterygium recurrence in 1926
[4]. The role of free conjunctival autograft transplantation to
lower the recurrence rate to 2.0 to 7.7 % after pterygium removal
was revived in 1980 - 82 [4, 18-24]. Still it has its limitations in
acceptance in the developing world, where most of the pterygia
develop, because of required equipment and expertise.

Over 30 years ago, topical use of mitomycin-C as an
adjunct to surgical excision of pterygium to prevent the dreaded
complication of recurrence was unknown to the Western
World, though it had been the first line of treatment in the
East [1]. Mitomycin-C is an agent isolated from Streptomyces-
caespitosus with antibiotic and antineoplastic properties. It acts
by selectively inhibiting the synthesis of DNA, cellular RNA, and
proteins within a cell. Primarily, it has been used systemically
as an antineoplastic drug to treat gastric malignancies. In our
initial studies, we had used mitomycin-C in the form of topical
eye drops in the concentration of Img/ml (0.1%) and 0.4mg/
ml (0.04%) [1]. These concentrations lowered the recurrence of
pterygium to 5 - 10% but were found to be toxic to the cornea
and conjunctiva. We recommended that lower concentration of
0.04% topical mitomycin every six hourly for two weeks was
safe and effective in lowering the recurrence rate of 50 - 70%
with bare sclera excision to 5 - 10% with adjunct use of 0.04%
mitomycin-C eye drops [2-3, 23-25].

Early successes were met with resistance to an extent that
one of the discussant of my presentation in American Academy
of Ophthalmology meeting in Chicago said that ,mitomycin-C
had no role in Ophthalmology. But, topical mitomycin-C
gained popularity in the United States and numerous surgeons
started using it as an adjunct treatment modality to reduce the
recurrences of pterygium. Few years later, a multicenter case-
reports study [26] attributed topical mitomycin-C eye drops to
serious post-operative complications, including corneal melt
and perforation, scleral melt, iritis and endophthalmitis, etc.
Close review of each case report clearly demonstrated that
mitomycin-C eye drops were either used in much stronger
concentrations, or for prolonged periods of time, and/or both
[26]. We had already demonstrated that higher concentrations of
mitomycin-C drops were not free of complications [2-3, 23-25].
Once strong opponents of topical mitomycin-C turned to be long
term proponents of this effective and safe treatment modality,
when used staying within the recommended guidelines.

Topical mitomycin-C, used in concentrations of 0.02%
(0.2mg/ml) to 0.04% (0.4mg/ml) definitely has a definite and
advantageous role in preventing pterygium recurrence and
management of uncontrolled glaucoma after its introduction
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in the East and later in the Western World. Our negligible
recurrence rate and minimal and acceptable complications of
the adjunct application of topical mitomycin-C after primary
and recurrent pterygium excision, in this recent study, have
been supported by numerous peer-reviewed publications after
30 years of its introduction to the West [27-32]. All the serious
complications reported by one publication were because of
overdosed or prolonged treatment [26].

Conclusions

To conclude, adjunct use of topical mitomycin-C after
pterygium excision is a safe, effective, simple and viable
treatment of once dreaded procedure.
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Long-term results of corneal refractive surgery in
compensated primary open-angle glaucoma patients

Maychuk N., Mushkova I.
Refractive Laser Surgery Department, Sv. Fyodorov Eye Microsurgery,
Federal State Institution, Moscow, Russia

Abstract

Purpose: To evaluate the long-term results of myopia correction by the FemtoLASIK in patients with compensated
primary open-angle glaucoma (POAG).

Material and methods: 68 patients (136 eyes) with POAG, compensated by perservative-on hypotensive drops,
underwent full ophthalmic examination and evaluation of the ocular surface state (OSS) and replacement of hypotensive
therapy for non-perservative selective betablockers. One month later the corneal compensated 0P (CC IOP) as well
as OSS were assessed and if pathological changes of OSS were detected, a pathogenetically-oriented therapy was
administered. Treatment efficacy was evaluated after 2 months (3 from the start of the study) and then all patients with
CC I0P and OSS compensation were underwent a FemtoLASIK procedure. Assessment of the clinical and functional
results was conducted within three years after surgery. 20 somatically healthy volunteers with ametropia who were
planned for the FemtoLASIK, did not use contact lenses and did not have other ophthalmic pathology were examined
as a control group.

Results and discussion: Initially, all patients of the main group had a compensated CC IOP (14.1+0.58 mmHg), but
showed corneal surface changes (pseudo-keratinization of the superficial epithelium - 57.4%, blurring boundaries of
wing epithelial cells - 42.6%, inclusions and degenerative changes at the Bowman’s membrane - 42.4% and 3.68%
respectively, incomplete transparency of the extracellular matrix - 12.5%). The average score of the corneal epithelium
condition was 4.19 * 1.54 points on a 20-point scale. Break-Up Time Test (8.22 + 1.02 sec) and Schirmer-1 test (13.21+
1.39 mm) data were reduced compared to control. One month after a switch to perservative-off selective betablockers,
CC IOP was compensated in 97% of patients, and OSS revealed some tendency toward improvement of the condition.
A differentiated terapeutic correction of OSS was recomended. Two months later, when the majority of patients noted
the significant improvement of OSS, 110 eyes were treated with FemtoLASIK without complications. Visual acuity
on the next day after surgery (0.98+0.12) did not differ from the preoperative best-corrected visual acuity (0.87+0.31)
and remained stable throughout the observation period. In 2.9% transient ocular hypertension was observed, which
required the adminstrastion of intensive hypothensive therapy. In 6 eyes (4.5%) during the period of 12 to 18 months a
subcompensated IOP was observed, requiring selective laser trabeculoplasty, which allowed to compensate 10P levels
without surgery. On average, we saw the stable value of the CC I0P throughout the period of observation, as there was
no significant progression of the disease, according to OCT. The severity of dysregenerative conditions such as dry eye
syndrome (48.5% after 1 month after surgery and 25.4% in 3 months after surgery), neurotrophic of epitheliopaty (of
32.8% and 18.7% for the same period) did not differ significantly from control.

Conclusions: Most patients with POAG have significant changes in OSS requiring the replacement of hypotensive
therapy for perservative-off and reparative therapy if preparing for the corneal refractive surgery. FemtoLASIK in
patients with compensated POAG provides high refractive outcome but reqires careful monitoring and control of these
patients with the use of effective preservative-off hypotensive therapy therapy and a protection of the ocular surface.
Key words: primary open-angle glaucoma, myopia, corneal refractive surgery, FemtoLASIK, disregenerative
complications, corneal compensated 10P.

Introduction including those who has age-related visual impairments. Thus,

Nowadays corneal refractive excimer laser surgery is able
to provide safe and effective correction of different refractive
errors getting predictable and stable result in patients “without
comorbidity”, which are about 80% of patients who want to
be operated [8]. Expansion of the boundaries of an active
lifestyle and an improvement in the economic situation in the
world results in the increase of the number of patients willing
to perform surgery for vision correction in middle and old age,
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more and more papers appear in the literature devoted to the
implementation of the corneal refractive surgery in complicated
and unconventional cases [7, 8].

One of the most frequent comorbidities in patients with
refractive disorders is glaucoma which is included in the
list of the relative contraindications for corneal refractive
surgery due to several reasons [6, 7]. First, this disease is
characterized by progressive course with the development of
severe complications, such as glaucomatous optic neuropathy;
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secondly, there is a lack of data in the literature on the reaction
of the optic nerve, having lower resistance in glaucoma patients
for the increased intraocular pressure during the corneal flap
formation at the first stage of the LASIK; third, even in patients
without prior glaucoma, there is a risk of transient ocular
hypertension after corneal refractive procedure followed by the
steroid therapy, which is in the absence of adequate treatment,
leads to a rapid and irreversible loss of visual functions. While
glaucoma patients typically have higher sensitivity to steroids,
this makes the occurrence of such complications more likely [1,
3, 5]. However, in the literature there are also several papers,
testifying to the success of the LASIK in myopia correction in
patients with glaucoma [4, 5, 7]. But these studies have shown
also a higher probability of dysregenerative complications after
corneal surgeries in patients with glaucoma, likely due to the
toxic effect of preservative-containing hypotensive drops, which
were used by the patients [2, 3, 7].

Thus, the aim of this study was to evaluate the long-term
results of myopia correction by the FemtoLASIK in patients with
compensated open-angle glaucoma.

Material and methods

We examined 68 patients (136 eyes) with primary open-
angle glaucoma therapeutically treated with different drops
(1 to 2), containing the preservative benzalkonium chloride
in concetrations ranging from 0.0075% to 0.01%. All patients
underwent full ophthalmic examination and the evaluation
of the ocular surface, including confocal microscopy (CM) of
the cornea; biomicroscopic assessing of the condition of the
corneal epithelium acording to 20-point scale after the instilation
of 0.2% fluorescein solution; Schirmer test-1, and the Break-
Up Time Test (BUTT). As it is widely known about the toxic
effect of preservative-containing drops on the ocular surface
and tear film condition, all patients underwent replacement
of hypotensive therapy for instillations of non-perservative
selective betablockers. Hypotensive effect was evaluated after
1 and 3 months. In those cases where a hypotensive effect
was insufficient, patients switched to a new therapy, and were
excluded from the study (2 patients or 2.94%).

One month after the observations began, along with an
assessment of corneal-compensated intraocular pressure, all
patients underwent analysis of ocular surface and in cases
where the presence of pathological changes was detected, was
administered the pathogenetically oriented therapy. Treatment
efficacy was evaluated after 2 months (3 from the start of the
study).

20 somatically healthy volunteers with ametropia were
planned for the FemtoLASIK, do not use contact lenses and
do not have other ophthalmic pathology were examined as a
control.

After the ocular surface state stabilization, patients with
the compensated IOP were operated with FemtoLASIK with
the 100 pum corneal flap formation using a femtosecond laser.
Excimer laser ablation was performed using Russian-made
laser «MicroScan-Vizum» (Optosystems). To preserve the
maximum possible thickness of the residual stroma, in all cases,
the calculation of operation parameters was performed using
tissue-saving algorithm that allows to save an average of 20.8%
of tissue compared to the standard algorithm. Assessing the
clinical and functional results was made within three years after

surgery.
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Results and discussion

The average baseline of the corneal compensated I0P in
patients of the main group was 14.1 + 0.58 mmHg, so initially
all patients had a compensated IOP. However, according to the
CM, in the majority of patients a pseudo-keratinization of the
superficial epithelium was noted, and also blurring boundaries
of wing epithelial cells, inclusions and degenerative changes
at the Bowman's membrane and incomplete transparency of
the extracellular matrix. The average score of the epithelium
condition was 4.19 + 1.54 points on a 20-point scale. BUTT and
test Schirmer-1 data were reduced compared to control (Table. 1).

One month after the change of preservative-on to
preservative-off hypotensive therapy all patients of the main
group were examined, and a stable average level of IOP was
shown (in two patients monotherapy with selective betablockers
failed to seek compensation in IOP and they were excluded
from the study). The state of the ocular surface revealed some
tendency toward improvement of the condition: decreased
intensity of pathological changes in corneas according to the
CM, improved condition of the corneal epithelium, slightly
increased quantitative and qualitative indicators of tears
production, however, the data were not reliable.

All patients continued with hypotensive therapy with the
selective preservative-off betablockers and differentiated
correction of ocular surface state:

- in case of minimal pathological changes of corneal
morphology according to the CM, Schirmer Test-1 not less than
15 mm and BUTT under 10 sec: tears replasemets medications
- derivative of hyaluronate sodium at a concentration of 0.1% -
0.15% were administred 4 - 6 times a day;

- in case of the detection of moderate epitheliopathy
according to the CM and the staining of the corneal epithelium
with a moderate reduction of tears production (below 10 mm)
and stability of the tear film (at least 5 sec): appointed the
integrated tears replacement medications - derivatives of
hyaluronate-sodium with dexapanthenol (6 - 8 times a day) and
a gel with dexpantenol at night;

- when severe changes in the structure of the cornea
according to CM were observed, the defects of the corneal
epithelium and its extensive staining, reducing of the tears
production to less than 5 mm and stability of the tear film is
less than 5 seconds: tears teplacements with high viscosity 4
- 6 times a day, drops containing dexapantenol with reparative
activity - 3 times daily, antioxidants 3 times a day. With resistance
to therapy in one case was applied cyclosporine 0.05%, which
allowed to achieve a stable improvement of the condition of the
cornea and tears production after 4 months of use.

As a result, within 2 months after the start of differentiated
medicamental correction of ocular surface state (3 months after
the start of the studya significant improvement of ocular surface
conditions was noted in the majority of the patients, a number of
parameters were comparable with those of control 1 (Table. 1).

FemtoLASIK in all cases (110 eyes) was performed without
any complications, however, in two patients with initially
severe changes of the ocular surface, partial intraoperative
central corneal erosions were noted, which required a blend
of soft contact lenses. The next day after surgery complete re-
epithelialization of the cornea was observed, contact lenses
wwere removed and further postoperative course was not
different from control. For prevention of steroid-induced ocular
hypertension in all patients, the duration of administration
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Table. 1. Data of the Main Group (MG) and a Control Group (CG), M.

CG, Baseline MG, MG after 1 month, Mn?o?]fttr?sr 3
N=40 N=136 N=132 N=110
Corneal compensated |OP, mmHg 12.11+£1.30 14.10 + 0.58* 16.05 £ 0.72* 15.92 + 1.12*
Confocal microscopy:
- pseudokeratinization of the superficial
epithelium 5% 57.4% 52.3% 27.3%
- blurring boundaries of wing epithelial cells 0% 42.6% 37.9% 12.7%
- inclusions at the Bowman's membrane 2.5% 32.4% 28.8% 4.54%
- degenerative changes at the Bowman's 0% 3.68% 3.0% 1.82%
membrane
- incomplete transparency of the extracellular 0% 12.5% 10.1% 3.64%
matrix
Corneal epithelium condition 0.09 +£0.03 4,19 + 2.54* 3.8+0.71* 1'43 i*e'lz
Shirmer-1 test 19.51 £ 0.44 13.21 £ 1.39* 14.70 + 0.92* 16.92 + 0.34*
Break-Up Time Test 15.32 +0.21 8224102 8.76 + 0.60¢ D

* p<0.05 - from control
** p <0.05 - from baseline

of steroids was reduced (up to two weeks instead of three).
Hypotensive drug regime was preserved at the preoperative
level. To prevent the dysregenerative complications, all patients
were advised to use tears replacement therapy (hyaluronate-
sodium drops without preservatives), and reparative therapy
(drops with dexapanthenol). Control corneal-compensated I0P
and OCT of the optic nerve measurements were performed
at each visit (1, 7, 30 days, 3, 6, 12, 18, 24, 26 months) after
surgery. Visual acuity on the next day after surgery (0.98+0.12)
did not differ from the preoperative best-corrected visual acuity
(0.87+0.31) and remained stable throughout the observation
period. Seven and 14 days after surgery in four cases (2.9%)
transient ocular hypertension was noted, which required the
introduction of intensive hypothensive therapy. In 6 eyes
(4.5%) during the period 12 to 18 months, a subcompensated
IOP was observed, requiring the carrying out of selective laser
trabeculoplasty, which allowed to compensate IOP levels
without surgery. Despite individual variances in IOP, on average,
we saw stable value of this parameter throughout the period
of observation, as there was no significant progression of the
disease according to the OCT. The severity of dysregenerative
conditions such as dry eye syndrome (48.5% after 1 month after
surgery and 25.4% in 3 months after surgery), neurotrophic of
epitheliopaty (of 32.8% and 18.7% for the same period) did not
differ significantly from control.

Conclusions

1. The study showed that most patients with primary open-
angle glaucoma have significant changes in ocular surface.
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2. Complex medical preparation of the ocular surface with
replacement of hypotensive therapy for a perservative-off, tears
replacement and reparative therapy is a necessary step in the
process of preoperative preparing for the corneal refractive
surgery in patients with preimary open-angle glaucoma.

3. FemtoLASIK in patients with compensated primary open-
angle glaucoma is a possible method for clinical and functional
recovery, providing a high refractive outcomes and regires
careful monitoring and control of these patients with the use
of effective preservative-off hypotensive therapy therapy and a
protection of the ocular surface.
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The relationship between statin drugs and
primary open-angle glaucoma
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Abstract

Statins, also known as 3-hydroxy-3-methyl-glutaryl-coenzyme A (HMG-CoA) reductase inhibitors, are a class of lipid-
lowering medications. They have been found to reduce the occurrence of cardiovascular disease (CVVD) and mortality
from it in patients who are at high risk. There is also strong evidence that statins are highly effective for treating CVD
in the early stages of a disease (secondary prevention) and in patients at elevated risk but without CVD (primary
prevention). Recent evidence supports the use of statins as medications capable of reducing the risk of central nervous
system diseases, and in the field of ophthalmology. There has been growing evidence from clinical trials suggesting
that statins have neuroprotective role and can be used in preventing glaucoma damage in high risk patients.

Key words: statins, cardiovascular risk, neuroprotection, open-angle glaucoma.

Introduction

The history of statins has started in Japan in 1971, in the
laboratory of Akira Endo, a Japanese hiochemist working for
the pharmaceutical company Sankyo. He began the search
for a cholesterol-lowering drug. Research had already shown
cholesterol is mostly manufactured by the body in the liver, us-
ing the enzyme HMG-CoA reductase [1]. Endo and his team
reasoned that certain microorganisms may produce inhibitors
of the enzyme to defend themselves against other organisms,
as mevalonate is a precursor of many substances required by
organisms for the maintenance of their cell walls (ergosterol)
or cytoskeleton (isoprenoids) [2]. The first agent they identified
was mevastatin (ML-236B), a molecule produced by the fungus
Penicillium citrinum. Later, a British group of scientists isolated
the same compound from Penicillium brevicompactum, named
it compactin, and published their report in 1976 [3]. The British
group mentions antifungal properties, with no mention of HMG-
CoA reductase inhibition.

Mevastatin was never marketed, because of its adverse
effects, including tumor formation, muscle deterioration, and
sometimes death in laboratory dogs. P. Roy Vagelos, chief sci-
entist and later CEO of Merck & Co, was interested, and made
several trips to Japan starting in 1975. By 1978, Merck had iso-
lated lovastatin (mevinolin, MK803) from the fungus Aspergillus
terreus, first marketed in 1987 as Mevacor [2].

Mechanism of action

Statins are competitive inhibitors of HMG-CoA reductase,
the first committed enzyme of the mevalonate pathway. Similar
in structure to HMG-CoA, statins are able to fit into the enzyme’s
active site and compete with the natural substrate (HMG-CoA).
This competition reduces the rate by which HMG-CoA reduc-
tase is able to produce mevalonate, the next molecule in the
path of cholesterol production. A variety of natural statins can be
found as products of Penicillium and Aspergillus fungi as sec-
ondary metabolites. Their function is probably to inhibit HMG-
CoAreductase enzymes in bacteria and fungi that compete with
the producer [2]. Some important effects of statin drugs include:

1. Inhibiting cholesterol synthesis

Statins are capable to block the pathway for synthesizing
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cholesterol in the liver by inhibiting HMG-CoA reductase. This
fact is highly significant because most circulating cholesterol
comes from internal production rather than the diet and when
the liver cells can no longer produce cholesterol, its blood levels
will be reduced. Cholesterol synthesis occurs mostly at night
[4], so statins with short half-lives are usually taken at night to
maximize their effect.

2. Increasing LDL uptake

Scientific experiments have shown that in rabbits, liver cells
sense the decreased levels of liver cholesterol and seek to com-
pensate by synthesizing LDL receptors to draw cholesterol out
of the circulation [5]. This is accomplished with proteases that
cleave membrane-bound sterol regulatory element binding pro-
teins, which then go in the nucleus and bind sterol response
elements. The sterol response elements function is to facili-
tate increased transcription of various other proteins, including
LDL receptors. The LDL receptor is transported to the liver cell
membrane and binds to passing LDL and VLDL particles (,bad
cholesterol”), helping their uptake into the liver, where the cho-
lesterol is reprocessed into bile salts and other byproducts.

3. Decreasing of specific protein prenylation

One significant effect of statins is the inhibition of production
of both cholesterol and specific prenylated proteins, which re-
sults from their function as HMG CoA reductase inhibitors. This
effect on protein prenylation can be involved in the improvement
of endothelial function, modulation of immune function, and oth-
er cardiovascular benefits of statins [6, 7, 8, 9, 10, 11], as well
as in the fact that a number of other drugs that lower LDL have
not shown the same cardiovascular risk benefits in studies as
statins [12] and may also account for some of the benefits seen
in cancer reduction with statins [13]. In addition, the inhibitory ef-
fect on protein prenylation probably can result in the occurrence
of a number of unwanted side effects associated with statins,
such as myopathy [14] and diabetes [15].

4. Hypothetical mechanisms in the prevention of ath-
erosclerosis

a. Improve endothelial function

b. Modulate inflammatory responses

¢. Maintain plaque stability

d. Prevent thrombus formation
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Statins and their potential benefits in the treatment
of glaucoma

Statins, as HMG-CoA reductase inhibitors, are a class of
medications with main function to lower plasma cholesterol lev-
els in patient with hyperlipidemia.

Nowadays in Europe the most often prescribed statins are
simvastatin, pravastatin, fluvastatin, atorvastatin and rosuvas-
tatin. There are differences between them in the terms of pro-
duction, physico-chemical properties and their liver metabolism.

According to some of the latest studies, statins are capa-
ble of reducing the risk of cerebrovascular and cardiovascular
events, independent of their influence on cholesterol levels,
which leads to new indications for their usage. Scientists sug-
gest that cardiovascular prevention can be result of the follow-
ing mechanisms of statins action:

- improve endothelial function by upregulation of nitric oxide
production and reduction of oxidative stress
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- modulate inflammatory responses

- maintain plaque stability

- prevent blood clot formation.

Currently the use of statin drugs goes beyond the classical
effects in lowering cholesterol levels. According to some latest
studies statins are able to reduce the risk for cerebrovascular
and cardiovascular events [16, 17].

Statins could be also indicated for treatment of central ner-
vous system diseases [18]. For example, statins are used on
patients with ischemic stroke, multiple sclerosis and Alzheimer
disease.

As primary open angle glaucoma is considered to be an op-
tic neuropathy, caused by damage to the optic nerve and the
retinal nerve fiber layer, if the neuroprotective effects of statins
applies to POAG, this may be useful in preventing the develop-
ment and progression of this disease and the associated visual
loss.
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Some studies suggest that statins are capable to reduce
the risk of developing glaucoma with their positive effects on
ocular blood flow and vessels. There is evidence that eyes with
developed glaucoma do not maintain normal blood flow in the
retina as efficiently as healthy eyes without glaucoma. An aber-
rant autoregulation of the blood flow in the optic disk may be a
contributing factor to the neurodegenerative changes in patients
with POAG [19].

Optic nerve fibers are injured at the level of the optic nerve
head, which leads to ganglion cell death via retrograde degen-
eration. Some scientists suggest that statins can prevent or stop
the progression of atherosclerotic process in the blood vessels
and directly to protect the optic nerve head vasculature or that
they may indirectly improve ocular blood flow. Also, the trabecu-
lar meshwork has endothelial cells which in many ways are simi-
lar to vascular endothelial cells. Therefore, statins may have a
protective effect in enhancing trabecular meshwork endothelial
cell function [20].

Statins have been shown to upregulate nitric oxide syn-
thase, an important enzyme, which can be found in endothelial
cells. Its significant effect is vasodilatation and an increase in
retinal and choroidal blood flow [21]. Some articles suggest that
increased plasma nitric oxide lowers inraocular pressure [22,
23].

Possible mechanisms for the neuroprotective role of statin
drugs are decreasing glutamate-mediated cytotoxicity [24, 25]
and protecting against apoptosis in the central nervous system
[18].

Decreasing intraocular pressure by statins can be explained
also by other mechanisms. Some scientists have shown that
statin drugs affect various molecular intermediaries in the aque-
ous outflow pathways, for example Rho kinase activity and
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Myosin Il ATPase activity, which all increase aqueous outflow
through trabecular meshwork. As a result, scientists observed
reduction of intraocular pressure, a known risk factor for glau-
coma [26, 27].

Hyperlipidemia, which is associated with hypertension,
diabetes mellitus and other components of the metabolic syn-
drome, increases the risk for glaucoma [28, 29, 30, 31, 32].
Statins seem to be beneficial in lowering the risk for develop-
ment and progression of glaucoma in the early stages, com-
pared with other classes of drugs for hyperlipidemia or using no
medication. These effects may depend on the duration of usage
[26, 28]. Treatment with statins could be able to negate this risk
factor and lower the risk for developing glaucoma to the same
rate as in patients without hyperlipidemia.

Further studies are needed to investigate the suggested ef-
fects and benefits of statins usage.

Conclusion

The incidence and prevalence of cardiovascular and cere-
brovascular diseases have increased in the past few decades.
For prevention of these diseases with high public health sig-
nificance, modern medicine uses a class of medications, HMG-
CoA reductase inhibitors, called statins. Independent of their
effect on plasma cholesterol levels, recent studies have shown
that statins may also be useful as treatment in patients with cen-
tral nervous system diseases, because of their neuroprotective
effects. Statins may have the potential for preventing glauco-
matous damage in patients with high risk for visual impairment.
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Analysis of visual field changes in patients with early diagnosed
open-angle glaucoma and ocular hypertension by standard
computer-assisted perimetry

S. Gazepov
Deparment of Ophthalmology, Clinical hospital, Shtip, Macedonia

Abstract

Introduction: Modern diagnostics of glaucoma today is unimaginable without computerized perimetry and OCT. This
article is focused on comparison of results from patients with ocular hypertension and from patients with incipient
glaucoma measured by standard computer perimetry.

Objective: Early detection of changes in the visual field in patients with glaucoma and ocular hypertension with an
automated computer perimetry, and reconciling the results in order to help clarify the morphology and pathophysiology
of the phenomenon ocular hypertension.

Material and methods: The study includes 105 patients (210 eyes), 69 women and 36 men; 90 eyes with early
detected glaucoma, 60 eyes with ocular hypertension and a control group - 60 eyes. All of the patients are divided in
three age groups: less than 40 years old, 41 to 59 years old and above 60 years old.

Discussion: Automatic computer perimetry provided information about the status of the visual field. This is a very
precise assessment regarding the amount of visual field loss, and retinal thickness in initial or developed scotoma.

We compared the pathological changes from the group with early detected glaucoma and the group with ocular
hypertension. In all three age groups a tendency for continuous raise of the PD index and MD is present.

Conclusion: In conclusion, the correct and timely diagnosis of glaucoma is the only mechanism in the fight against
this dangerous disease. Standard computer perimetry offers us a number of new opportunities. It should also be used to
separate the different stages of the disease like ocular hypertension and transition into manifested glaucoma.

Key words: glaucoma, ocular hypertension, standard computer perimetry.

Introduction should not be a big difference between the function of healthy

According to the second edition of the European Glaucoma
Society Guidelines 2003 [1-2], glaucoma is a chronic, slowly
progressive optic neuropathy with characteristic morphological
changes of the optic disk and retinal nerve fiber layer, excluding
other optic disk diseases or congenital anomalies, followed by
progressive death of the retinal ganglion cells and loss of visual
field. Glaucoma, besides cataract, is one of the most common
challenges in everyday clinical practice in ophthalmology 3,
4, 5]. This explains the increasing interest of improved early
diagnosis and assessment of the disease. Despite all advanced
diagnostic methods and modern equipment, there are still many
clinical aspects to be clarified [6, 7, 8].

Treatment success depends on the stage of the disease and
timely diagnosis. Glaucoma is a slowly progressing disease and
is often missed at an early stage. It usually affects both eyes,
but significant asymmetry in the course of the disease can be
observed too [9, 10, 11].

The diagnosis is based on routine clinical tests: intraocular
pressure and central corneal thickness measurements,
gonioscopy, biomicroscopy, fundoscopy, assessment of optic
nerve (ON), and retinal nerve fiber layer (RNFL) structure by
OCT, typical visual field changes (computer assisted perimetry)
and assessment of different risk factors [12, 13, 14, 15].

Pathological structural and related functional changes in
primary open angle glaucoma progress slowly. Therefore, it is
logical to propose that at the beginning of the disease there

2017, Vol. 7, Issue 1

eye, eye with ocular hypertension (OH) and an eye with early
POAG [16, 17, 18]. In our study, we examined the differences
in visual field findings among patients with POAG, with OH and
healthy control group. For that purpose we used the PTS 910
perimeter (Fig. 1).

LS

4

Fig. 1. Optopol PTS 910.
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Aim

Early detection of visual field changes in patients with
POA glaucoma by perimeter PTS 910 and comparison with
the findings in patients with OH and healthy individuals. For
comparison, we used the global indices mean deviation (MD)
and pattern deviation (PD). We wanted to compare the results
and see if they differ significantly and could help us to predict how
many people with OH can potentially develop POA glaucoma.

Materials and methods

We examined 105 patients (210 eyes), 69 of which were
women and 36 were men. 45 patients (90 eyes), belong to the
group with early detected POA glaucoma. 30 patients (60 eyes),
belong to the group with ocular hypertension and 30 patients
(60 eyes), belong to the healthy people from the control group.
All of the patients are divided in three groups according to the
age: patients up to 40 years old (41 - 59) and patients above 60
years old.

The criteria for a diagnosis of POAG, OH or a control group
(healthy people) were the following:

Criteria for POAG:

Lack of clinical data and medical history data for
neuroophthalmologic disease. Best corrected visual acuity of
both eyes equal to 1.0. Clear cornea and transparent lens and
vitreous examined by biomicroscopy. Lack of pathologic findings
at fundoscopy. Lack of other ocular diseases or undergone
surgery of the eye, including SLT. Initial visual field defects in at
least one eye, covering the criteria for minimal visual field defect
(Three or more neighboring dots with deviation > 5 dB from
the normative data, located only on one side of the horizontal
line. PSD < 5%. GHT “outside normal limit" - Anderson). IOP
corrected per CCT, above 21 mmHg without therapy.

Criteria for OH:

According to the EGS Guidelines 2003, Ocular Hypertension
is characterized by I0OP above 22 mmHg, cup/disc ratio up to
0.3, lack of asymmetry between both disks, lack of structural
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Fig. 2. Final report of PTS 910.

and functional pathologic findings and other risk factors for
glaucoma. Best corrected visual acuity of both eyes equal to
1.0. Clear cornea and transparent lens and vitreous examined

Table. 1. Age characteristics of the patients.

Grou Number of patients with Number of healthy people from Number of patients with
P Early POA glaucoma the Control group Ocular hypertension

|

Up to 40 years old J - 9
I

41 - 59 years old a 14 .
11l

Above 60 years old 2 2 o

105 45 30 30

Table. 2. Demographic characteristics of patients with early detected POAG glaucoma.

Characteristics / Groups Patients
Number of eyes 210
Number of tested patients 105
Number of men 36
Number of women 69
Average age 55+19
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by biomicroscopy. Lack of pathologic findings at fundoscopy.
Lack of other ocular diseases. Cup/disk area ratio up to 0.3 p.d
without asymmetry. IOP corrected per CCT from 22 mmHg up
to 32 mmHg without therapy. No perimetric or OCT pathologic
findings. Lack of other risk factors for glaucoma.

Criteria for Healthy people:

Lack of clinical data and medical history data for any
disease. Best corrected visual acuity of both eyes equal to 1.0.
Clear cornea and transparent lens and vitreous examined by
biomicroscopy. Lack of pathologic findings at fundoscopy. Cup/
disk area ratio up to 0.3 p.d without asymmetry. IOP corrected
per CCT up to 21 mmHg

Results

For the purpose of comparing the visual field findings in
the three groups, we used the global indices MD and PD and
calculated their average values for each group and every age
subgroup in the three groups.

0.35
03
0.25
02
0.15
01
0.05

amMmD
mPD

-0,05
01
0,15

AN RNAK

up to 40 41-59 above 60

Fig. 3. Average values of MD and PD within
the control group.

0.2

0,15

amMmD
BFPD

0,05

0,05

41-59 above 60

up to 40

Fig. 4. Results for MD and PD for people
with early detected POA glaucoma.

With the help of automated computer-assisted perimeter we
tested the visual fields of the participants in the control group
and calculated the average values of MD and PD for each age
subgroup.

The average value of MD for the patients up to 40 years
was -0.037, while PD was 0.15. Taking in regard that according
to the scientific literature the normal value range of MD is from
-1 to +1, this data shows us that in this age group we have
reasonable values within normal limits. In the group 41 - 59

2017, Vol. 7, Issue 1

years, the average values of the indices were 0.066 and 0.073
for MD and PD respectively, all within the normal range. In the
third group of people above 60 years, average value of MD was
0.22 and of PD was 0.003.

The information presented in Fig. 4. represents a breakdown
of the visual field results of people that already have been
diagnosed with early POAG. For the first group of patients, with
an age range up to 40 years, the average values of the indices

0,251
0.21 —
0,154
0.1
0,05

aMD
BPD

0,051
01
«0,151
0,24

SNUOUNTN

up to 40 41-59 above 60

Fig. 5. Results for MD and PD for people with OH.

were MD = -0.15, and PD = 0.267; for the age range 41 - 59
years were respectively MD = -0.023, and PD = 0.301 and for
the age range above 60 years MD =-0.021 and PD = 0.305. It
is obvious that in all subgroups the average MD value keeps
relatively low, around zero and PD is gradually increasing with
the increase of age of the patients.

0,3

BiControl group
=0H
DOIPOAG

Fig. 6. Summarized values of MD and PD for
the patients with early detected POA glaucoma,
OH and the control group.

In the group of patients with OH, as in the control group we
received data that does not follow the rules of changing typical
for the group with early detected POA glaucoma. For example,
PD does not show firm tendency to increase with the increase of
age. For patients up to age 40, the average values of the indices
are for the MD =-0.19, and PD = 0.146. For the age range 41 -
59 years, MD =-0.047, and PD = 0.21. Finally, for the age range
above 60 years MD = 0.002 and PD = 0.147.

Analysis of the received data from the three compared
groups show that the worst values of MD = -0.021 and PD =
0.3 belong to the group with early diagnosed POAG. There is a
strong tendency for decrease in MD and PD in the group with
POAG in comparison with the control one and the one with OH.
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Discussion

The number of patients diagnosed with glaucoma is
constantly increasing due to many risk factors, the way of life and
the fact that the disease is multifactorial. That number can vary
around 2% of the population. Thereby, it is our duty to improve
the early diagnosis of POAG and be very cautious with patients
with OH. The main point is if and how many patients with OH in
their lifetime will develop glaucoma, having in mind that OH is
a risk factor for glaucoma. The early diagnosis of glaucoma is
the safest way to successfully preserve the visual acuity even at
advanced age. SAP with the improved software lately provides
a lot of opportunities for early diagnosis of glaucoma, especially
because the method is not invasive and is accessible for the
patients.

With SAP we get valuable information about the condition of
the visual field. We can very precisely see the degree of visual
field loss, the depth and location of the initial or developing
scotoma, that also gives us a precise picture about the damage
of the retina.

The visual field changes that we received from the group
with early detected POA glaucoma and the group with OH
were expected. Comparing the three groups, we see a strong
tendency for continuous increase in both indices (MD and PD)
from the control group (healthy subjects) through the OH group
and up to POAG group.

Conclusion

In conclusion, we can say that by following the patients with
OH with SAP, in 20% of them we obtained results, which showed
later the indices MD and PD to be increased compared to the
average values of MD and PD of the POAG group, which means
that 20% of the patients with OH developed early POAG. That
proves the importance of SAP as one of the leading methods for
early diagnosis of glaucoma.
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Pe3rome

Heasn: Onpenenuts THUNIBI KojeOaHWH O(TaTIBMOTOHYCa M CKOPOCTH HM3MeHeHus ypoBHs BIJl, mpm mposeneHun
KPYIJIOCYTOYHOTO MOHUTOPHHTA y MAIINEHTOB C JAJICKO 3alle el CTaqueil MepBUYHON OTKPBITOYTOJIbHON TJIayKOMBI
JI0- 1 TIOCJIE OTIEPATHBHOTO JIEUEHHS.

MarepuaJ u MeToAbI: B NTOTrOBBIN TPOTOKOJI HCCIIEIOBAHHS, TPOBEACHHOT0 Ha 6a3e 0(TaIbMOIIOTMYECKOTO OT/ICIICHHS
OKY «LIBKI" um. I1.B. Manapsika» MO P® c oktsi6pst 2013 roga no despans 2016 rona, ObuUIM BKITIOUYEHBI IaHHBIC
17 wenosek (17 rnasa; 12 xenuuH, 5 Myx4uH) ¢ ganeko 3amenmei cragueii [IOYT. Cpenuuit Bo3pact MandeHTOB
¢ TaykoMoid coctaBuil 74 (64;79) ner ¢ ycTaHOBICHHBIM aHaMHe30M 3a0oseBanus 3 (1;5) ner. [ToMuMoO pyTHHHOTO
oraneMonornueckoro 00cien0BaHus, BCEM MMAalMEHTaM ObUIO TPOBEICHO KPYIIOCYTOYHOE MOHHUTOPHPOBAHHE
YPOBHS BHYTPHUIIA3HOTO JABJIEHHSI, KOTOPOE BBINOIHAIOCH C IPUMEHEHNEM CHENNAIBHON CUCTEMBI, BKIIIOUAIONIEH B
ce0st 0IHOPA30BYO MSTKYIO KOHTAKTHYIO JIMH3Y C IATYMKOM, IPUEMHYIO [IepeopOUTAIbHYIO aHTEHHY 1 3alAChIBAIOIIECe
yerpoiicto (ST 5000, Ne 2-R32-0105, Triggerfish, Sensimed, Ilseiinapus). Bce uccnemoBanusi MpOBOIUINCH
JIBXK/IBI: 710 OTIEPATHBHOIO JICYCHHS U MOCIIE HETO, C HHTepBaioM 3 (TpH) MecsIa.

PesyabraTtel M 3akiiodeHHe. OBIJIO YCTaHOBICHO CTAaTUCTHYECKH JIOCTOBEPHOE ITOHMKEHHE CITyAyIOIINX
nokasaresieil oTaabMOTOHyCa II0CiIe TIPOBEICHHOTO XUPYPrUIecKoro jiedeHnst: cpentero yposas BIJI (na 35%, ot
HCXOJTHOTO), MAKCHMAJIFHOTO M MUHUMAJIBHOTO IMHKOBBIX 3HAUCHHI ypOBHs odranrsmoronyca (Ha 38,72% u 37,88%
COOTBETCTBEHHO) M 00beMa CyTOUHBIX (urrokTyaruii (¢ 3,36 MM pT.cT. 10 1,86 MM pT.cT.). Hapsimy ¢ Bhieyka3aHHBIMH
PYTHHHBIMH XapakrepucTukamu ypoBHsi BI'J] BepBbie ObUIM MPEAIOKEHbI HOBBIE PACUETHBIC IMOKA3aTeIH: CPEIHSs
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CKOPOCTB U3MEHEHHMS OTATBMOTOHYCA B TEICHHE CYTOK, CKOPOCTD KIIOIBEMa» U «CITyCKa» O(TaIbMOTOHYCa, a TAKXKE
«IIPOJOJDKUTENFHOCTD IIATO» B TOYKE MUHHMAJIBHOTO CHHXKEHHS O()TaIbMOTOHYCA M KOJIMYECTBO MATOJIOTHIECKUX
MMUKOB KOeOaHMH, WCIOIb30BAaHUE KOTOPHIX CTajl0 BO3MOJKHBIM BCIJICACTBHE IMOSBJICHHS HOBOM JIHAarHOCTHYECKON
cuctembl Triggerfish (Sensimed, IllBeitapus), MO3BOMSIONICH MPOBOAUTH MATOMHBA3UBHOE KPYIIOCYTOUHOEC
MoHuTOpHpoBaHue ypoBHs BIJI. Bbulo ycTaHOBIEHO, UTO «CpeiHss CKOPOCTh» M3MeHeHust ypoBHs BIJ[ mocne
OTIepaTHBHOTO JIeueHHs ToHMmKaeTcst Ha 43,9%. DT M3MEHEHUS COTTIACYIOTCS CO CHI)KCHUEM YPOBHS OpTaIbMOTOHYCa,
B IIEJIOM, TIPH IIOHIKEHUH [IOKA3aTelIsl KCKOPOCTH HoabeMa» odraipMoTonyca (-65,7%) 1 yBenudyeHneM B 1Ba pa3a ero
«CKOPOCTH CITyCKa», B4aCTHOCTH. [IpoBeieHHO€ XMpYypPrudecKoe JIedeHUE IPUBEIIO K yBEITUYEHHUIO IPOJOIKUTEILHOCTH
miaro (#a 49,5%), B TOUKe MHHUMAJIFHOTO CHIKCHUSI YPOBHSI O(TATFMOTOHYCA, & TPOIOHTAIINS TIITATO TPOUCXOIUT
3a CYET PAaBHOMEPHOTO PACHIMPCHUS JHECBHOW YCTOWYMBOMN 30HBI 0€3 MATONIOTHYCCKHUX (IFOKTYAI[Hid, COCTaBUBIICH
1oyt 12 yacoB B TeUEHHE CYyTOK, M CTATUCTHYECKH JIOCTOBEPHOTO YMEHBIICHHUS KOJINYECTBA MaTOJIOTMYECKHUX MTHKOB.
KuiroueBble cioBa: mepBHYHAs OTKPBITOYTOJbHAs IVIayKoMma, Xupyprudeckoe sedeHue, Triggerfish, yposens BII,
cpenusisi ckopoctb BIJl, ckopocTh nogsema BI'J], ckopocts ciycka BI/I.

Abstract

Purpose: To identify intraocular pressure (IOP) fluctuation pattern and 10P level rate of change on the background
of round-the-clock monitoring in patients with advanced primary open-angle glaucoma before and after surgical
treatment.

Methods: The final protocol of the study conducted in ophthalmology department of Mandryka Central Military
Hospital from October 2013 to February 2016 included data from 17 patients (17 eyes; 12 females, 5 males) with
advanced primary open-angle glaucoma. Patients mean age was 74 (64; 79) with on average 3 (1; 5) years from
the diagnosis. In addition to routine ophthalmological examination all patients underwent round-the-clock 10P level
monitoring with the use of special system including a disposable soft contact lens with sensor, periorbital receiving
antenna and recording device (ST 5000, Ne 2-R32-0105, Triggerfish, Sensimed, Switzerland). All the assessments were
made twice: before and after surgical treatment with an interval of 3 (three) months.

Results and conclusions: A statistically significant decrease in the following parameters was established: mean
IOP level (35% from the baseline), maximum and minimum peak 0P level (38.72% and 37.88% respectively) and
diurnal IOP fluctuation volume (from 3.36 mmHg to 1.86 mmHg). In addition to the abovementioned routine IOP
characteristics new design parameters were introduced: mean daily IOP rate of change, rate of 10P elevation and
lowering as well as plateau duration of minimal 10P level and quantity of pathological fluctuation peaks that became
possible to use after the introduction of the new diagnostical system Triggerfish (Sensimed, Switzerland) allowing to
hold a minimally invasive round-the-clock IOP monitoring.

Mean IOP rate of change was found to decrease by 43.9% after surgical treatment. This agrees with 10P lowering
in whole, decrease in rate of IOP elevation (-65.7%) and two-times increase in rate of 0P lowering in particular.
The surgical treatment resulted in increase in plateau duration of minimal 10P level. Plateau prolongation is based
on the even extension of daily stable region without pathological fluctuations which made up to 12 hours a day and
statistically significant decrease of pathological peaks.

Key words: primary open-angle glaucoma, surgical treatment, Sensimed Triggerfish, IOP level, mean 10P rate, rate of
IOP elevation, rate of IOP lowering.

BBeneHMe pasHyt0 MHONBMAYanbHYK YyBCTBUTENbHOCTb K MOBbILLIEHHOMY

COrnacHo YTBEPAVBLUMXCA MPEACTABREHMiT UMEHHO nogbl-  YPOBHIO OTAnbMOTOHYCA, @ TalkoKe O TOM, 4TO CYLLECTBYHOT €70
LLUGHHBIV 11 HEYCTOMUMBBIVE YPOBEHb BHYTPUTNasHoro fasnenys  VIHbIE XapakTepuCTIkn, NPEnsTCTaylolLye cTabunusaum sago-
(B]) senseTcs HavBonee nofpoBHO 0BOCHOBAHHbIM dhakTo-  1€BaHWA [11]. B nocneprme sa Aecstunetus npopomxaercs
DOM DYICKa PA3BHTA 1 MDOTPECCHPOBAHWA NEpBUHOM oTkpbl-  OTEMHKA O LIENecoo6pasHOCTI M3YHEHNS Ha T.H. MMKOBbIX 3Ha-
ToyTonbHoM raykoms! (MOYT) [1-5] YeHMit O(bTANLMOTOHYCA 11 €10 CYTOUHbIX koneBaHuit (dhriokTy-

B HacTosiliee Bpems K 0BLLENPUHATLIM nokasaTensM od- aumi) [12]. B oboux cryyasx KnoveBoe 3HaueHne npuaaeTcs
TanbMOTOHYCa, KOTOPble MPUHMMAIOTCS BO BHUMaHue npu  BPEMEHW M MECTy v3veperys aasnenus [13]. Hanpuwep, Gbino
AMarHoCT/Ke 1 AMHaMUYECKOM HaBIofeHM 3a naumenTamy ¢ YCTHOBNEHO, 4TO C NOMOLBH0 0BbIHHOM CYTOYHOW TOHOMe-

FMayKoMOIA, OTHOCSITCS €70 CrieZlyHoLLMe NOKA3aTeNM: CPeAHECY- ngWI (2 pasa B peHb, yTpo 1 BeYep) ”°Bb'”fe"é”e yposHa BIly
TOYHOE 3HAYeHMe (BKIOYas aCHMMETPUYHOCTb B MapHbIx rma-  DO1bHBIX C AKArHOCTUPOBAHHOMW T1ayKOMOW OOHAPyKMBAETCS B

38X), MVAHVMATTHbIE U MaKCHMATIbHBIE MIOKA3ATeNM B Teveme 5270 CNIy4aes Nulb Ha 10-e cyTki Habnionewus (Kucenes A,
CyTOK (MKi), OBBEM CyTOUHbIX (rTIOKTYaLMii M OpTOCTATMYe- 1971). Mpu cpaBHEHWUN CPEAHMX W MIUKOBBIX 3HAYEHMI odhTanb-
CkvX KoriebaHuit [6-9]. B GonblUMHCTBE Cryyaes, npapunbHoe — MOTOHYCA, USMEPEHHBIX B MOMAKIMHNKE 11 DU KDYTTIOCYTOYHOM
ONDEQENeHVe CEHEN BENMIMHBI ypoBHS odTanbMoToHyca  MOHVTOPVHTE Y GOMbHbIX C FrayKOMOit Ha (hoHe Tepanuu Gbino
[EVCTBUTENbHO M03BONAET OLEHMTb He TOMbKO a(cpexTv-  BDIBNIEHO, 4TO y 51,7% nauveHTos Mk nosbileHist yPoBH
HOCTb MEYEHMS, HO M OMPEAENHTL NPOrHo3 3aboriesarys [10]. DI A& HAOMIORANCA BHe NOMMKMMHUKW, 4TO B CBOIO O4epeab B
BMeECTe C Tem, MporpeccvpoBakie 3abonesaHust nponcxoguT u 9+3% Cly4aes NpUBENO K USMEHEHIIO CXEMbI NIEYEHNS, BKITHO-
NPV T.H. <KOHTPONMPYeMOM» ypoBHe BI, yto noaTeepxkpaer 1@ HASHAYEHHOE XMDYPrUYECKOE NIEYEHNE NOYTY B NOMOBUHE
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cnyyaes Habnwogenus [14]. OencteutensHo, B GoNMbLUMHCTBE
CNyyaeB CyTOYHAs TOHOMETPUS nofpasyMeBaeT Iulb 2-X
kpaTHoe n3mepeHne ypoBHs BI], a B GonbluMHCTBE 3apybes-
HbIX paboT ynommuHaeTcs 06 n3mepeHnn opTanbMOTOHYCa Kax-
Able 2-3 yaca B T.H. oucHble (paboune) Yackl. OgHako faxe
B 9TOM Cny4yae TOHOMETPUS OCTAETCH HeJoCTaTouHO adhdhek-
TUBHO, TaK KaK COXPaHSAOTCS CIMLWKOM Bonblue WHTEpBanbI
Mexay ABYMS COCEOHUMM U3MEPEHUAMU, YTO HE NO3BONSET B
MorHoON Mepe UCCneaoBaThb 3TOT NokasaTenb. B €BA3n ¢ yem,
ObInu NpeanpuHATLl HEOBHOKPATHbIE NOMbITKM MoUCKka OnTu-
MasnbHOM METOAMKIA, NO3BONSIOLLEN C/Be3 yBENUUeHUs KpaTHo-
CTM U3MEPEHMI NOMYYUTb BOIMOXHOCTL OOHAPYKEHNS MNKOBBIX
3HayeHuit B TeveHuu cyTok [15-19]. MHTepBans! nccnenosaHus
BapbupytoTCs 0T 2-3 pas B [eHb [0 €XEMUHYTHOrO, ANUTENb-
HOCTb MPOBefeHNs uccnegosaxus - ot 2 go 10 cytok [20-22].
OamH 13 coBpeMeHHbIX CnocoboB MccrnefoBaHNs OCHOBaH Ha
U3YYEHUN LMPKALHOW PUTMUKM OTarbMOTOHYCa, B CBA3M C
yeM pa3paboTaHbl ¥ NOLTBEPANNM CBOK 3ChEKTUBHOCTL Cre-
LnarnbHble CXEMbI, NPeAHA3HaqeHHbIe Kak Ans amOynaTopHbIX
yUYpeXaeHui, Tak 1 cTaunoHapos [23].

/3yyenne nokasatenen ochtanbMoToHyca y 6onbHbIX rma-
YKOMO TaKkke HEeOTbeMNEMO CBS3aHO CO CPaBHEHUEM Halt-
AeHHbIX konebaHui ypoBHs Bl v ycTaHOBNEHHbIMM TUNAMK
CYTOMHbBIX (PIOKTyaLMid, XapaKTepHbIMU NS 300POBbIX MuL
[24]. Bonee nonyseka Hasap Obiny OMpeAeneHbl CneaytoLwme
TUMbI: HOPManbHbIA (MPSIMON, NafaloWWiA, YTPEHHUIA), B 3TOM
cnyyae yposeHb BI'[] yTpom Bbile, a Be4epom Hinke; obpat-
HbliA (BO3pAaCTaloLLWi, BEYEPHNI) - YTPOM ypoBeHb Bl Huxe,
a BEYEPOM BbILLE; HEBHOW - MaKCManbHOE MOBbILLEHNE Odh-
TanbMOTOHyCa AuarHocTupyetcs B 12-16 yacos; «asyropbas»
KpuBas - yTpOM AaBfieHne NOAHUMAETCs, K NONyAHIo 4oCTUraeT
CBOEro MaKkcuMyMa, 3aTem nagaet u k 15-16 yacam gocturaet
CBOEr0 MMHUMYyMa, MOCIe YEro CHOBA HaYWMHAET MOBbILIATHCS
[0 6 4acoB Beyepa 1 MOCTEMEHHO CHUKATLCS B TEYeHWe Be-
yepa ¥ HouW; NNOCKWI - ypoBeHb BI[l B TeueHue BCex CyToK
NPUMEPHO OLMH TOT XE; HEYCTONYMBbIN - konebaHNs AaBneHus
BO3MOXHbI B TEYEHWE BCEX CYTOK.

OpHako BCe NpeACTaBneHHble METOAbl U3MepeHns od-
TanbMOTOHYCa SBASIOTCS 3HEpro3aTpaTHbIMK, 3a4acTyio CrIoX-
Hbl B MCMOMHEHUN 1 TPEBYIOT JOCTATOMHbIX YCUMWA NS WX
npoBeAeHNs, 0bragalT YMEepeHHOM CTeneHbio NOrpeLLHoCTy,
a Takke MOryT cnocobCTBOBaTb BO3HUKHOBEHWIO OCTOXHEHMIA
y NaLMeHTOB (Hanmpumep, Mpu MHOTOKPAaTHOM WHCTUNMALMM
AHECTETVKOB MI KpacuTens B TEYEHWM CyTOK). [TomMrnMo 3Toro,
yKa3aHHbI€ Bbille ¥ MPUHUMaeMble BO BHUMAHWE B KIMHUYE-
CKOW NpakTuKe NnokasaTenu o(TanbMOTOHyCa OTPaXKatT NULLb
O[IHY XapaKTEPUCTIKY - €ro BENMUMHY. Hukakve gpyrue nokasa-
Tenu ypoBHs B[] go HacTosLLero BpeMeHu He NpUHUManuch
BO BHUMaHWe MpW U3y4eHUU pasBUTUS U NPOrpeccupoBaHUs
3abonesaHus.

VIMeHHO NO3TOMY, TaK JOMr0 COXpaHAnach akTyanbHOCTb
B OTHOLUEHUWM MOMCKA HEWHBA3MBHOW WIM ManoMHBa3NBHOM
MeTOAMKW, MO3BONSIHOLLEN MPOBOAUTL KPYrMOCYTOUHbIE WC-
cnefoBaHns 0ghTanbMOTOHYCA, KOTOpas 3aBepluurnacb mno-
sBneHuem yctpoiictea Triggerfish (Sensimed, LUseduapus),
NO3BONSIOLLMM HEMPEPbIBHO OLEHWBATL MOKasaTeni ypoBHS
B[l B TeyeHne CyTOK, B TOM YuUCrE W BO BPeMS CHa naLueH-
Ta (6e3 HeobxogumocTu ero NPobYXAEHNs), KOTOPOE, Kak W3-
BECTHO, BNNSIET He konebaHus odTanbMoToHyca [25]. Leonardi
M. et al. (2004, 2009) BnepBble UCMOMNb30BaNM CUCTEMY B 3KC-
nepumeHTe. MccnegoBaHns NpoOBOAMNOCH HA M30MMPOBAaHHbIX
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CBUHbIX rasax, nokasas xopoLuee (yHKLMOHMPOBaHUE, YTO U1
npegonpeseniio BO3MOXKHOCTb ee UCMONb30BaHUSA B KITMHUYE-
CKOWI npakTuke [26, 27]. B panbHeliwem, Lensin pag uccnego-
BaHWi NOATBEPAUN ANArHOCTUYECKYHO LLEHHOCTb 9TOr0 METOZa,
0BHapyXuB NpsiMble CPEeAHUE 1 BbICOKME KOPPENsALMM Mexay
[aHHbIMW, NOCTYNAIOWMMI OT fIMH3bI B MUNMMBOMbLTaX (MB) 1
abcontoTHBIMM 3HauYeHNaMK odhTanbMoToHyca [25]. Cuctema
Triggerfish 6bina ogobpeHa EBponenckMmm KOHTPONMPYHOLLMMM
opraHamu (knacc CE, otmeTka yctpoiicTsa lla) B 2009 roay, u
BBEJEHa B NpoTOKON obcrnefoBaHus 60MbHbIX C rnaykoMoi B
psge eBponenckux knuHuk. B mapTe 2016 roga ee npuMeHeHne
ocuumancHo paspeweHo B CLUA (http://www.accessdata.fda.
gov/cdrh_docs/pdf14/den140017.pdf) [28-30].

Uensb

Llenbio faHHoW paboThl CTano onpegeneHne TUNOB Kome-
BaHnn 0PTanbMOTOHYCa M CKOPOCTW N3MEHeHNs ypoBHs BI',
NPy NPOBEAEHNMN KPYTIOCYTOYHOTO MOHUTOPUHTA Y MaLMEHTOB C
Aaneko 3awepien craguen NOYT go- v nocne onepaTuBHOIO
neyeHus.

Martepuan v metoabl

Hay4Ho-knuHnyeckoe KOMBUHMPOBaHHOE AMHAMUYECcKoe
VccrefoBaHne NpoBoamMIock Ha 6ase oghTanbMomnornieckoro
otaenexns ®KY «LBKI um. M.B. MaHgpbika» MO PO (nanee
- «rocmnTanb») B nepuop ¢ okTsbps 2013 roga no despanb
2016 roga. B nToroBbIit NpOTOKON MCCNER0BaHNS Obin BKMHO-
YeHbl fAaHHble 17 yenosek (17 rnas; 12 )eHLWmH 1 5 MyxuyuH) ¢
Aaneko 3awepwei ctaguen MOYT. Bo Bcex cnyyasx anarHos
Obin yCTaHOBMNEH B COOTBETCTBUM C CUCTEMOI AnddepeHLm-
anbHO A1arHOCTMKM 3aboneBaHuii M NOATBEPKAEH crieLuans-
HbIMI MeToAamu nccnefosanns. CpeaHuin BO3pacT MaLMeHTOB
coctaBun 74 (64;79) neT ¢ yCTaHOBNEHHbIM aHaMHE30M 3a60-
nesaHus 3 (1;5) net. MOMUMO PYTUHHOIO OCPTaNBLMONOMNYECKO-
ro obcnenoBaHns, BKIIOYAKLLErO pedhpakTOMEeTpuio, BU3OME-
Tputo, GroMMKpockonuio 1 namepermne ypoeHst B no Makna-
koBy (rpy3om 10 rp.), C AanbHEALIMM NEPECHETOM MOMYYEHHBIX
[i@HHbIX C Y4ETOM WX UCTUHHBIX 3HaueHr (P ) no nepesoaHoM
nuHenke Hecteposa-EropoBa, Obinu Takke NpUMeHeHbl Lo-
NOMHUTENbHbIE BbICOKOTEXHOMOMUYHbIE METOABI AUArHOCTUKN.
B yacTtHoOCTH, BCEM NaLmeHTam Bbino NpoBeaeHO KpyriocyToy-
HOe MOHWTOPMPOBaHMe ypoBHS BI'[, koTOpoe BLINOMHSANOCH C
MPUMEHEHNEM CMELanbHON CUCTEMbI, BKIHOYaloLWen B cebs
O[IHOPA30BYID MSTKYK KOHTaKTHylo nuHay (MKIT) ¢ gatumkom,
MPUEMHYI0 NepuopbuTanbHyl0 aHTEeHHYy M 3amuCbiBaloLLee
ycTponcTeo (ST 5000, Ne 2-R32-0105, Triggerfish, Sensimed,
Lsenyapus) (Puc. 1 - 3).

YacTbto cuctemsl Triggerfish ssnsetcs rugpodunsHas MK
C MMMITAHTMPOBaHHbBIM 4aT4YNKOM, OCHOBHOW 3NIEMEHT KOTOPOro
COCTOWT W3 MUKPOMpOLIECCopa W ABYX MNaTUHOBO-TUTaHOBbIX
NNaCTUHOK, YyBCTBUTENbHbIX K N3MEHEHUIO MEPbI HAMPSKEHMS
OKPYXXHOCTU. [Insi NPOM3BOACTBA KOHTAKTHOW MNH3bI Obin BbI-
BpaH CUNMKOH BCNEACTBUE €r0 XOPOLLEN KCIIOPOAHON NPOHU-
LiaeMOCTH U MAHUMATNLHOO BOAHOTO MOMOLLEHNS (M3MEHEHMS
He npeBbiwwaioT 0,2% Beca NNH3bI), Y4TO AENaeT ero HevyBCTBY-
TENbHbIM K YPOBHIO YBNaXHeHWs rmasa. [puHumn genctsns
CUCTEMbl B LENOM, OCHOBAH Ha BbISBMEHUN W3MEHEHUIA
KPMBW3HbI POroBHULibI BCieACTBME Konebanuii 0hTanbMOoToHyCa.
OniokTyaumMu NpuBOLAT K WU3MEHEHWo  (hOpMbl  FNasHoro
A0noka, 1, Takum 06pa3oM, AT BO3MOXHOCTb KOCBEHHO
n3mepsTb ypoBeHb Bl . OnbiTHbIM MyTem 6bINo ycTaHOBMEHO,
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Puc. 1. Msrkas koHTaKTHas NniH3a ¢ MMNNaHTUPOBAHHbLIM
[aT4YMKOM Ha rmnasy nauueHTa.

Pwc. 2. PacnonoxeHue npuemHon
nepuopbnTanbHON aHTEHHbI.

Puc. 3. lonoxeHune 3anucbiBatoLLero yCTporcTaa Ha
rpyau naumeHTa BO BpeMs BbINOMHEHNS nccnenosanus. Mpu-
MeyaHme: y AaHHOro navyeHTa, NOMUMO 3annChIBaLOLLEro
ycTpoicTBa cuctembl Triggerfish Bbin Takke yctaHoBNEH Mo-
HUTOP ANS KPYrIOCYTOMHOTO MOHUTOPUPOBAHMS YPOBHS apTe-
puanbHoro AaBMneHns (He NeBoil pyke - MarxeTa MoHuTopa Afl
(Mmopenb MHCIM-2, Ne05011544, Poccusi).
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YTO WM3MEHEHWE paguyca KpuBM3HbI poroBuubl 3x10°m (npu
paguyce 7.8 MM) NMpUBOAMT K M3MeHeHWo ypoBHs BI Ha 1
MM pT.CT. AkTyanbHas Matematinyeckas hopmyna u3mMepeHui
npencTaBneHa cneaytoLym obpasom:

-
3.10°°

I'ae, AIOP - Bapwauus nameHeHus yposHs Bl (Mm pT.cT.);
Ar - n3MeHeHNe KpUBM3HbI POTOBMLbI (MKM).

AIOP =

[laTynkn-aHTeHHbl CnocobHbl K BOCTIPUSITUIO U Nepepave
konebanui B obnacTu numba Npu XOpOLLEl CTENEHN aareann.
MwKpONpOLIECCOp NOCHINAET BbIXOAHOM CUrHan (B MUANMBOMb-
Tax), NPONOPLMOHANbHbINA CiNe U3MEHEHNS HanpshkeHus (Puc.
4).

HanHble o1 MKIT nepepatotcs no 6ecnpoBOfHON CeTn k
nepuopbuTanbHOM aHTeHHe, (PUKCMPOBAHHOWA BOKPYr rnasa
nauueHTa, KoTopas, B CBOK 04epefb CBA3aHa C MOPTATMBHBIM
3anuChIBaOLLMM YCTPONCTBOM TOHKUM W MMOKUM M30MPOBAH-
HbiM Kkabenem. KpyrnocyTouyHOe nuTaHWe 3anuCbiBatLLErO
YCTPOWCTBA, MOMELLAEMOrO Ha rPyAW NauyeHTa Nponu3BoauTCs
3a cueT nepesapsikaeMblx akkymynsaTopos. B HacToslee Bpe-
MSI JOCTYMHbI NINH3bI B 3-X Pa3nyHbIX KOMMMeKTauusx, ans
pasHbIX A1ameTpoB poroBu. Cuctema no3BosIsieT OLEeHMBaTb
1 3anucbiBaTb konebaHus ypoBHs BILl B pexume peanbHoro
BPEMEHM B TEYEHMe 24 yacoB. 3anunck nponseoauTcs okono 30
CeKyHL, NpuBnM3NTENbHO Kaxable 5 MUHYT, B 06LLEN CrOoXHO-
cT obecneumnBas 288 uamepeHuit 3a cyTku. 3agepxka nepe-
Jaun VHGOPMAaLMK OT NIMH3bI K 3anKChIBAOLLEMY YCTPOMCTBY
He mpeBblwaeT 1 cekyHabl. 3apeructpupoBaHHble MPoUy
NpefatoTcst N BU3yanuaupyoTest rpauyeckn Ha KOMMboTepe
C MOMOLLbIO Mpunaraemoit nporpammbl. C Lenbo onpegenexus
TOYHOCTW W3MEpPeHUit ncnomnbayemor cuctembl Triggerfish u
onpefeneHus B3aUMOOTHOLIEHWA Mexay nokasaTensmu od-
TaNbMOTOHYCA B 3TOM WUCCIeJ0BaHMM, BCEM NaLMEHTaM NPOM3-
BOAMNOCH TOHOMETPWS Mo MaknakoBy 4O HafeBaHWs u nocne
CHSTUS KOHTAKTHOW NUH3bI. [pUMEHeHne AaHHON TeXHOMorum
ObINo paspelleHo M yTBEPXAEHO ITUYECKUM KOMUTETOM rO-
cnuTans (npotokon oT ceHTsbps 2013 roga). Wccnegosanue
nnowyaan aucka 3putensHoro Hepsa (A3H), nokasatenein Hei-
popeTuHansHoro nosicka (HPIM) n akckasaLmmu NpousBoaunnCh
METOIOM CKaHupytoLLei na3epHoi opTanbMOCKoNMM Npy no-
mouwy Heidelberg Retina Tomograph 3 ¢ Bepcueit nporpammbl
1.9.10.0 (Heidelberg Engineering, Mepmanus). CnekTpanbHas
onTuyeckas KorepeHtHas Tomorpacdms (COKT) BbinonHs-
nacb C ucnonb3oBaHueM npubopa Spectralis, ¢ Bepcrelt npo-
rpamMmmHoro obecneyeHust Glaucoma Module Premium Edition
6,0 (Heidelberg Engineering, l'epmaHus) ans mccnenoBaHus
nokasaTtenei TOMWWMHbLI CMOS HEPBHbIX BOMOKOH CETYaTKy
(CHBC). Cratuyeckas aBtomatudeckas nepumetpus (CAIT)
npoussoaunace Ha 2 (aByx) annapatax Humphrey 750i (Carl
Zeiss Meditec Inc., CLUA). [ina onpenenexus nokasatenen
CpefHel CBETOYYBCTBUTENBHOCTK ceTyatkm (MD) 1 ee cTaH-
[apTHOro oTknoHeHus (PSD) ncnonb3oBanack nporpamMma no-
porosoii nepumetpumn SITA Threshold (30-2). WccnegosaHue
BSI3KO-9MaCTNYHbIX CBOWCTB rMasa (KopHeanbHbIN r1cTepesne 1
(haKTOp PE3NUCTEHTHOCTW POroBULbI), @ TaKKe NokasaTenu po-
rOBUYHO-KOMMNEHCUPOBAHHOIO YpoBHS Bl 1 odhtansMoToHyca
no MonbamaHHy NPOBOAWMMCH HA MHEBMOTOHOMETPE C 3Mek-
TPOHHO-OMTUYECKMM KOMMEHCATOPOM PErMCTpaLui pOroBuY-

2017, TOM 7, Bpoii 1



Continuous [OP Prafile

B

prin [BH:rrems]

T & [11036]

.sBue

Bpaun [ree

Toam I [125]

Epwun frorcer]

Puc. 4. Mpumep 3anncy nsmeperuit, nponseoanMblx cuctemon Triggerfish. B BepxHen YacTu pacnonoxeH 0CHOBHOM rpadivik,
OTpaxaroLLmit 288 M3MepeHUn B TEUEHWUM CYTOK, B HXKHEN - ABa rpaduka, XxapakTepusytoLme ctabunbHocTb nonoxeHus MKJT
AHEM W Houbto. Mo Wwkasne X pacnornoxeHo BPeMs CYTOK (Yacbl U MUHYTBI), MO WKane Y - U3MEHeHWs, PerncTpupyemMble NMH30M, B
MUNINBOSbTAX.

HbIx gedopmaumin Ocular Response Analyzer (ORA, Riechert
Inc., CLLUA). WccnenoBaHne BHECEHHbIX B MPOTOKON AaHHbIX
MOpOGYHKLMOHAMBHBLIX UCCnefoBaHuit (KpoMe nokasaTenen
oTanbMoToOHyca) Nponssoannuck B WHTepsane ot 10 go 12
yacoB yTpa. [lusaitH paboTbl Obin CreAyLLMM: Ha NepPBOM 3Ta-
ne NpOWCXO4MIIO YTOYHEHME AaHHbIX aHamHe3a 3aboneBaHus
1 3anofHeHWe NpOTOKONOB UCCneaoBaHus. [lanee cneposarno
npegonepaunoHHoe 06crneoBaHne U BbIMOMHSANOCh XUpYp-
rnyeckoe nocobue. KoHTpOmnbHbIA OCMOTP MPOU3BOAMUNCS NO
Mepe HeobXoaMMOoCTH, 1, B 0653aTENbHOM NOPSAKE POBHO Ye-
pe3 3 (Tpu) MecsiLia nocre onepaTUBHOTO NEYEHNs, C BbIMOMHE-
HVeM aHanormyHoro obbema uccnegosanuit. ObpaboTtka nony-
YeHHbIX JaHHbIX MPOBOAMACH C UCMOMNb30BaHWEM NPOrpaMMbI
Statistica (Bepcun 10,0, StatSoft Inc., CLUA). MpuBogumele na-
pameTpbl npeAcTaenexbl B popmate: Me (Q,,;Q..,), rae Me
- Megmara, Q,., 1 Q.. - kBapTUnK. Mpn CPaBHEHMN HECKOIbKIX

He3aBMCMMbIX BbIGOPOK MCMOMNb30BaNca aHann3 Ans nonapHo-
ro CpaBHEHMs ABYX HE3aBUCUMbIX BbIBOPOK - Z-annpokcuMaLms
U-kputepust MaHHa-YuTHu, 4nsi noOBTOPHbIX BHYTPUIPYnnoBbIX
CpaBHEHUI NpUMeHsnack Z-annpokcumaums T-kputepus Bun-
kokcoHa. C Lienblo aHanuaa B3anMOCBS3W MEXay Npu3Hakamu
“Cnonb30Ban HenapameTPUYECKUIA PaHIOBbIiA r-KO3PHULMEHT
koppensuun CnupmeHa, a KpUTUYECKWA YPOBEHb 3HAYNMOCTH
NnpW NpOBEPKe CTAaTUCTUYECKWX TUMOTE3 NPUHUMANCS PaBHbLIM
p<0.05.

PesynbTtathbl

CornacHo yTBEPXOEHHOrO MpOTOKONa, BCEM MauMeHTam
ObInNW BbINONHEHbI JOMOMHUTENBHBIE UCCNEA0BaHMUS, HEOBXO-
AuMble Ans Bepudmkaumm anardosa. B Tabnuue 1 cymmmpoBa-
Hbl pe3ynbTaTbl MOPGOdYHKLMOHAMBHBIX NOKa3aTenen Ha Mo-
MEHT BKITOYEHIs NaLWEeHTOB B vccnefoBaHue (Bo onepauun).

Tabn. 1. MopdhodyHKLMOHaMbHbIE XapakTEPUCTUKI 3pUTENBHOTO aHann3aTopa naLyeHTOB Ha MOMEHT BKIIOYEHUS B UCCNEAOoBa-
Hue, =17, Me (Q,q,1Q.s0,)-

[lokasaTtenun
BA3KO- [Mokasatenu
T [13H [lokasaTtenu [NokasaTtenu
o ’ CHBC, MKkm nepumeTpuun, ab
CBOWCTB, MM? P pum, 4
MM PT.CT.
. o TEMMNO- .
KIr OPP nnowagb /0 BEPXHUN HVDKHUIA = HasarnbHbIN MD PSD
panbHbIv
—~ — @ —
) 5 L % ™ [o0] ™ (o] —
oo © o D Do < © -~ - < ~ 0 o = o
2%5% = ©0) O e b N ER- e {F'p IS
© © © O M o O 0 O o ™o N A Qx o 9@
~ = = =) & o)
N—

KT - kopHeanbHblit ructepeaic, ®PP - hakTop peanucTeHTHOCTH poroBuLlbl, /[ - OTHOLLEHNE MaKCUMarbHOrO pasmepa aKckaBauum K aua-

meTpy [13H; MD - cpegHee oTknoHeHwe (nokasatens CAlM), PSD - naTTepH cTaHaapTHas aeBuaums (OTKnoHeHWe, nokasatenb CAI).
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B Tabrnuue 2 npuBefeHbl pesynbTaThbl U3MEPEHNs odTarb-
MOTOHYCa Ha MOMEHT BKIOYEHWS MaLMEHTOB B UCCTEA0BAHME
(mo onepauum).

COrMacHO pekoMeHAaLui KoMnaHuM - npousBoguTens). B
NnepBbIi pa3 TaKoi NepecyeT BbIMOMHSNCS A0 onepauyum, Bo
BTOPOM Cly4ae, Y4YMTbIBANMCb M CPaBHWBANNCH Pe3ynbTaThl

Tabn. 2. MNokasatenu 0hTanbMOTOHyCa Ha MOMEHT BKITIOYEHMS B ICCMEAO0BaHNE, BbINOMHEHHBIE C UCMONb30BaHNEM TOHOMETPUN
no Maknakosy 1 npubopa ORA, n=17, Me (Q,.,; Q..,,)-

MokasaTenu othTanbMOTOHYCa Npu U3MEPEHNIM HA THEBMOTOHOMETPE C 3MEKTPOHHO-
OMNTUYECKM KOMMEHCATOPOM PErMCTpaLiv POroBUYHbIX feopMaLuit

ToHomeTpusi no Maknakoy
C NepecyeToM Mo U3MEPUTENBHON NNHENKe
Hecteposa-Eroposa

ngprzﬁngﬁy, POrOBUYHO-KOMMEHCMPOBAHHBI YpoBeHb BT, ypV(IJ(l;aT::sg?ﬂ,
Po, MM pT.CT. MMIDICIE Po, MM pT.CT.
17,1 (11,7: 187) 20,4 (13,5; 20,4) 20 (17:22)

lpeacTaBneHHble B Tabnnue faHHble AEMOHCTPUPYIOT CO-
nocTaBKMble 3Ha4eHns nokasateneil yposHs Bl npu usmepe-
HWM TOHOMETPOM Makrnakosa (C NepecYeTOM UCTUHHBIX 3HaYe-
HWI) 1 NPY BbIMOMNHEHUW MHEBMOTOHOMETPUM C UCMOMNb30BaHU-
€M 9MEeKTPOHHO-OMTUYECKOTO KOMMEHcaTopa perucTpawmu po-
roBUYHbIX Aecopmauuit (p>0.05). Bmecte ¢ Tem, Npu aHanuse
9TUX Pe3ynbTaToB MOXET CMOXUTCS NMPEBPaTHOE BrievaTneHne
0 LienecoobpasHOCTY BbINOSTHEHNS aHTUIIIayKOMHOI onepaLum,
T.K. YPOBEHb OhTaNbMOTOHYCA HAaXOAMTCA B Mpefenax 30HbI
komneHcauuu. CnegyT OTMETUTb, YTO ONepaTUBHOE NEYeHne
BbIMOMHSANOCh BCeACTBME HEAhMEKTUBHOCTM ApYTX METOLOB
NEeYeHNs 1 YCTaHOBMNEHHOTO NPOrPeCccUpoBaHNs 3abonesaHus.

OcHoBHoW mpobnemoit B pamKkax WCCNEAOBaHWA C WC-
nonb3oBaHnem cuctembl Triggerfish ¢ MomeHTa nosiBneHus
3KCMIEPUMEHTAITBHOM MOZENN, U A0 BHEAPEHUS KOMMEPYECKOM
BEpCMM, OCTaBanacb MpaBuUIbHas TPAKTOBKA MOMYYEHHbIX
pe3ynbTaToB U KOPPENALMS C JaHHbIMU PYTUHHON TOHOMETPUM.

nocne onepauyu. B oboux cnyyasx Obina ycraHoBneHa npsimas
cunbHas koppenaumust (Tabn. 3). OtgenbHo dMKcMpoBanmch
pe3ynbTaTbl TOHOMETPUM, BbINOMHEHHOM nocne cHATus MKJ.

BbinonHeHHOe Xupypruyeckoe neyYeHne NpuBeno K oxuagae-
MOMY 1 CTaTUCTUYECK OCTOBEPHOMY NOHKEHUS YPOBHS OCh-
TanbMoToHyca. YposeHb Bl (P ) Obin cHukeH ¢ 20 (17;22) Mm
pT.cT fo 13 (11;18) mm pt.cT. (p<0,02). Mpwn 3TOM, NO AAHHLIM
PYTUHHON TOHOMETPUM Nocne onepauun ypoeeHb BI (Po) co-
crasun 13,00 (11;18) mm pT.CT., a no AaHHbIM Triggerfish - 12,6
(10,9;18,3) mm pr.cT. (p>0,05).

CrepyroLmm 3TanoM uccnefoBaHus CTano conocTaBneHne
[aHHbIX 0(hTaNbMOTOHYCA N BPEMEHW €r0 W3MEHEHWII B Teve-
HWE CYTOK C LIeNbK OMPEeAEeNeHnst HOBbIX MPOU3BOAHbIX MOKa-
3aTenen, xapakTepuayroLwmx komneHcaumo yposHs B nocne
onepaTuBHOro neyenusi (Tabn. 4). K uncny Takux nokasarenein
Mbl OTHECTN OpUTMHAMNbHbIE NPOU3BOAHBIE: CPEAHIOI0 CKOPOCTb
N3MEHEeHUs 0pTarbMOTOHYCA B TEHEHWUM CYTOK, CKOPOCTb NOAb-

Tabn. 3. Koppenauna Mexay AaHHbIMU pyTUHHOM ToHOMeTpuK (P ) Ha MoMeHT HazeaHns MKIT 1 3HaqeHnamMu oTanbMOToHy-

ca, Mofy4eHHbIMI Mpy NOMOLLM cucTeMbl Triggerfish, Ao 1 nocrie onepaTUBHOTO NeyeHus, N=17.

Bro (P [NepBoe lMepsoe
A (E J navepenvte npu nomoum | BILL (P ) nocne | uameperme npu nomovuy
A cuctemsl Triggerfish onepaLum cuctembl Triggerfish
onepauuv [0 onepaiuu nocre onepawum
YRR () . 095 045 0,02
[0 onepavuy : ' ;
nepBoe N3MEPEHIE MY MOMOLL
cuctemsl Triggerfish 0,95 - 0,13 -
[0 onepaLuu
ypoBeHb Bl (Po) fnocre onepawym 0,15 0,13 - 0,98
nepsoe
N3MEpEHMe Npu MOMOLLM CUCTEMbI 0,02 = 0,98 -
Triggerfish nocne onepavuu

W, xoTs, B HacToOsILLEe BPEMS, YXe YTBEPXKAEHbI PEKOMEHAALN
Nno NepecyeTy 3Ha4eHuit, NOMyYeHHbIX MPX MOMOLLUM CUCTEMBI
[N COBPEMEHHOTO MOHUTOpUHra ypoBHS Bl B AaHHble
«KMaccu4eckom» TOHOMETpUW, HeoDXOAMMOCTb TLATENbHO
OLEHKN BCe elle coxpaHsieTcs. B pamkax aToi paboTbl Mbl
ABaxzbl MPOBEPANM B3aMMOOTHOLLEHME MEXIY MokasaTensmu
TOHOMETpUM No MaknakoBy (C nepecyeToM Mo U3MepUTENbHOM
nuHeitke Hecteposa-Eroposa B nokasaTenn UCTUHHBIX 3Have-
HW) W pe3ynbTaTamu, MOMyYEHHLIMU NPU MOMOLLW CUCTEMDI
Triggerfish. B oboux cnyyasix cpaBHeHWe NPOBOANNOCH MEXIY
[aHHbIMW TOHOMEeTpUM No MaknakoBy M [JaHHbIMW CUCTEMBI,
nomny4eHHbIM1 Yepe3 5 MuHyT nocne HagesaHus MKIT (nepecyet

24

ema ¥ Cnycka, a Takke MpOJOIKUTENbHOCTb NaTo B TOUKE
MWHUMAnNbHOrO CHKeHWs ypoBHa Bl (vHTepsan konebanui
<1 MM pT.CT., YTO NOApPa3yMEBAET UCKIHOUEHNE MOrPELLHOCTY
npu M3MepeHnn odTanbMOTOHyca TOHOMETpoM Maknakosa)
1 KONM4ecTBO abCoMOTHBLIX MUKOB konebaHnin mexay >1<2 u
Mexgy >2<3 mm pt.cT. (Tabn. 4).

MakcumanbHbIn ypoeHb BIT (nuk) go onepauuu 6bl OT-
MeyeH okono 4-x yacos yTpa (24,43 MM pT.CT.), U Nocne Xupyp-
TMYECKOTO JIeYEeHNs OH cHu3uncs o 14,97 MM pT.cT., CMecTuB-
Lwunch k 6oree No3aHei YTPEeHHe BpPEMEHHOMN 30He (OKONO Mo-
NOBWHbI BOCbMOTO YTPa). MUHUMAanbHbIN MUK 0 TanbMOTOHYCa
[0 onepauum Gbin 3aperncTpupoBaH aHeM (okono 16 yacos), u
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Tabn. 4. XapaKkTepucTyKi MMKOBbIX 3HaYeHMin 0hTanbMOTOHYCa A0 1 MOCre onepaTuBHOTO NieyeHns, n=17, abc.

[lo onepauuu [locne onepauum 5
[locToBEPHOCTb OTIINYNA,
BPEMSI CYTOK, ypoBeHb B, BPEMS CYTOK, ypoBeHb B[, piZ
yac/MuH MM.pT.CT. yac/MuH MM.pT.CT.
MakcumanbHbI ypoBeHb BIT, : ] 0,017
MM pT.CT. 03-45 24,43 07-35 14,97 2.366432
MUHUManbHBIA ypoBeHb BIT, ' i 0,017
MM pT.CT. 16-15 21,10 18-10 13,11 2366432
YPOBEHb CPEAHECYTOYHbBIX 333 186 0,017
konebanui BI [, Mm pr.cT. ! ! 2,366432
. 0,017 0,017
[OCTOBEPHOCTb OTIINYNNA, p/Z - 2 366432 - 2 366432 -

cocTaBun 21,1 MM pT.CT., @ NOCAe onepawnn «CMECTUNIC» Ha 2
yaca B 30Hy Beyepa (18 yacos; 13,11 mm pT.cT.). B 0bomx cny-
yasix, OTHOCUTENbHOE MOHWKeHne ypoBHsa BI oT ucxopHoro
coctasuno 38,72% wn 37,88% cooTBeTCTBEHHO. B Lenom, 6bin
3ahVKCUpOBaH CLBMI MKOBbIX 3HA4YeHUI 0pTanbMOTOHYCa Ha
4 yaca (npu aHanuae MakKCUMasnbHbIX MUKOBBIX 3HAYEHWN) U
Ha 2 vaca (Mpu aHanu3e MUHUMarbHbIX MokasaTenen). Takke
ObIN0 OTMEYEHO YMEHbLUEHUE CYTOYHbIX (OIIOKTYaLuA ypoB-
Ha Bl go v nocne onepawuumu: U3MEHEHUS COCTaBUMN MOYTH
100%.

3Has MMHMMarbHble W MaKcUManbHblE 3HA4YeHUs! YPOBHS
0hTanbMOTOHYCa M COOTBETCTBYHOLLME UM BPEMEHHbBIE MOKa3a-
TENW, Mbl BbIYMCTIUIN CPEAHION CKOPOCTb U3MEHEHWS YPOBHS
B[] ansa gaHHoOro mpomeskyTka BpemMeHM, kotopasi Gbina onpe-
AeneHa no gopmyre:

Ve BI'/l max — BI'’/l min
T Tmax— T min

e, V - ckopocTb nameHeHus BI (Mm pT.CT./MuH);

Bl max - ypoBeHb MakcmansHoro 3Hadenus B (vm
pT.CT.);

B min - ypoBeHb MUHUManbHOTO 3HadeHust BI (Mm
pT.CT.);

T max - Bpems cyTok, korga B[] umeet makcumansHoe
3HayeHme (4acbl M MUHYTBI);

T min - Bpems cyTok, koraa B MuHUMansHoe 3HaueHue
(Yachl ¥ MUHYTBI).

Bbino ycTaHoBneHo, YTo M3MeHeHNe nokasaTtens CKopocTy
ypoBHs BI'[] cBA3aHO C M3MEHEHMEM €r0 MUKOBbIX 3HAYEHMI U1
NPOAOMKUTENBHOCTW NNATO B TOYKE MUHWMANBHOMO MOHUXKE-
Hus ypoBHs BI'. OTu aaHHble npeacTaBneHs! B Tabnuue 5.

O6paLLaeT BHMMaHWe NMPOU3BOAHbIN NapameTp odTansMo-
TOHYCa «CPEeAHsIs CKOPOCTb» U3MEHEHNS ypoBHs BI'[] B TeueHune
cyTok. [ocne onepaTuBHOTO NEYEHNst CKOPOCTb NOHM3UMACh A0
0,00129 mm pt.CcT./MUH, unu Ha 43,9% OT npeaonepaLMoHHOro
YPOBHS. 3TN U3MEHEHWS COrNAacyloTCsl CO CHIXKEHUEM MoKasa-
TENS «CKOPOCTW Nofgbema» 0hTanbMOTOHYCa, COCTABMBLLETO
0,00183 mm pt.cT./MUH. (-65,7%) nocne onepauum (p<0,001).
BmecTe ¢ Tem, nocrne Xupypruyeckoro neveHus sHaunTenbHo
MOBbICUNCS MOKa3aTenb «CKOPOCTW Cryckay» ypoBHs Bl (c
0,00183 po 0,00558 mm pT.cT./MWH., B ABa pasa (p<0,001).
Kpome atoro, 6bino obHapyxeHo, 4to ao onepauuun B 34,3%
cnyyaeB konebaHns ypoBHs 0hTanbMOTOHyca Obinu B UHTEP-
Basie 0T 2 10 3 MM pT.CT., 1 eule B 0,05% crnyyaes npesbiwanm
3TOT NOPOT, B TO BPEMS KaK NOCne OnepaTUBHOMO NEYEHUs BO
BCeX cryyasx HabrogeHnin nopor konebaHuit He Npesbicun 2

Tabn. 5. Mpown3soaHble NokasaTeny odTanbMOTOHyCa [0 U Mocre onepauui, n=17.

[lo Mocne .
onepaLym onepai [l0CTOBEPHOCTb OTAMYNIA, P
CPELHAs CKOPOCTb M3MEHEHNS
ypoBHs BI'[] B Te4eHWM CyTOK, 0,0023 0,00129 0,001
MM PT.CT./MUH.
CpenHss CKOpOCTb NOAbEMA 0,00533 0,00183 0,001
ypoBHs B, MM pT.CT./MWH.
CPEAHsIS CKOpPOCTb Crycka
YpOBHS! BIT], MM T.CT./MuH. 0,00183 0,00558 0,001
MPOAOCIKNUTENBHOCTb NIATo
B TOYKE MUHUMATBHOIO 475 710 0,001
MOHWKEeHUs YpoBHs BI'l, MuH.
KOMM4ECTBO NUKOB KonebaHui 80
ypoBHs Bl 6onee >1<2 mm 277 - 0,001
pT.cT, abc./% '
KONMMUYECTBO NUKOB KonebaHui 99
ypoBHs B 6onee >2<3 Mm 343 - 0,001
pT.CT, abc./% ’
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MM PT.CT. YCTaHOBNEHHblE OPUrMHambHbIE MPOM3BOAHLIE Xa-
PaKTEPUCTHKIA, BKYNE CO 3HAYUTENbHBIM YBENUYEHUEM NPOJON-
KUTENBHOCTM NNATO B TOUKE MUHUMAMBHOMO CHUKEHUS YPOBHS!
obtanbMoToHyca (Ha 49,5%, p<0,001) cBuaeTensCTBYKT O
komneHcauuu ypoBHs B[, B yacTHOCTHW, U, MOryT ObiTb Mog-
TBEPKAEHMEM KaK 3(eKTBHOCTY NMPOBEAEHHOTO XMpypruye-
CKOrO NleYeHust, Tak 1 cTabunmsauun rnaykoMHOro npolecca,
B L|eNOM, KOHEYHO, NPY NPOAOKEHUN NPOBELEHNS AUHAMUYE-
ckoro HabntoaeHus (Puc. 5).

MEHEHWI, TaK 1 yTpeHHWX. B Hawewm cnyyae, mpomnoHraums ¢
konebaHusiMn He Bonee 1 Mm pT.cT. Bbina oTMeyeHa ¢ 10-45
yTpa £o 00-15 Houm nocrne onepawuu, 1 cocTaBuIa OKoOSo Mo-
NOBMWHbBI CYTOK, B TO BPEMS, Kak 4O XMPYPrU4YECKOrO NeyeHns
3TOT NPOMEXYTOK Haxoaurcs B uHTepsane ¢ 13-45 go 20-00
(p<0,001). Kpome aToro, Ans npefonepauyoHHOro rpacuka
0hTanbMOTOHyCa ObINo XapakTepHO Hanuume BonbLuero Yucna
MUKOBbIX koniebaHuii, B abCOMOTHBIX 3HaueHmsx (p<0,001).

B cootBeTCTBMM C MOMyYeHHbIMM pesynbTatamu Mbl ycTa-

W”ﬂ

0450
1:35m
2:25m
3150
4050
4:550
5:450
63500
25
B:151
9:050
9550

4
11:35m

12:250
13:150
14:050
14:550
15:450
16:350
17:250
18:150
190507
20:450
21:350
22:250
23:150

— PRI = PR R

Puc. 5. Cxematnyeckoe n3obpaxeHne NpogomKUTENbHOCTM NATo B TOUYKE MUHUMAIBHOMO CHIKEHNS! YPOBHS
ohTanbMOTOHyCa (MPSAMOYronbHUKN CUHETO U KpacHOro LiBeToB). Psg 1 - rpadouk nokasatenei
oTanbMOTOHYCa 0 onepauun, pag 2 - nocne onepauuy.

A3 npuBeeHHOM CXeMbl BUHO, YTO MPOAOMKUTENBHOCTL
nnaTo paBHOMEPHO PacLUMpUNack Kak B CTOPOHY BEYEPHUX 13-

HOBWITW, YTO [0 ONepaLyu MPOMCXOAMT BbICTpbIi NOABEM YPOB-
Hsi 0(hTanbMOTOHYCA U €r0 MEANeHHbIN CryCcK, YTO SBNSETCS

H
g
§
04

——Fnal — a2

Puc. 6. Ipadhmk cxemaTnyeckoro nameHeHus ckopoctu yposHs Bl fo u nocne onepauuu. Paa 1 - rpadmk nokasatenen ckopo-
CTV 0hTanbMOTOHYCA [0 onepaLuu, psg 2 - nocne onepawum.
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CBUOETENbCTBOM HEAOCTATOYHON AP EKTUBHOCTI MaKCUMasb-
HO BO3MOXHOW MMMOTEH3VNBHON aHTUTMayKOMHOW Tepanuu, Ko-
TOPYH MaLWEHTbI NOMyYanu Ha TOT MOMEHT. B To e Bpems, no-
cne onepayun NogbeM ypoBHS 0PTanbMOTOHYCa NPOUCXOANT
Oonee MeaneHHo, YeM ero Cryck, YTo NoATBepxaaeT addek-
TUBHOCTb MPOBELEHHOTO ONEPaTUBHOTO NEYeHUst BCreacTBIe
W, N0 BCEW BUAMMOCTM, ONpeLensieTcs pasmepoM chopMmpo-
BaHHOM (PUCTYnbl. BO BCex cnyyasix W3MEeHeHWst HOCWUnK CTa-
TUCTUYECKM AOCTOBEPHBINA XapakTep (p<0,001). Pesynbtathl
«CKOPOCTU NOgBEMA» M «CKOPOCTW Crycka» odpTanbMOTOHyCa
B MHTEPBAre 2-X 4acoB HAabMOAEHNS CXxeMaTYeCki NPeacTaB-
neHbl Ha PucyHke 6.

3aKnyeHue

WccnenoBanns B 0bnacTi AWarHoCTMKN U AMHAMUYECKOTO
HabnofeHUs NaLMeHTOB C rNaykoMOii MO MPEXHEMY CKOHLiEH-
TPMUPOBaHbI Ha MoWCKe MokasaTenei, kKoTopble mMoryT obecne-
4uTb OOBEKTUBHYIO KapTuHy 3abonesanus. K uncny Takux mo-
kasaTenen B 6OMbLUMHCTBE CrlyYaeB OTHOCAT UMEHHO XapakTe-
PUCTUKI OCPTaNBbMOTOHYCA, kak Haubonee pacnpocTpaHeHHbIe,
BOCTYMHbIE AN UHTEPNPETaLMN N N3YYEHHBIE B KIMHNYECKON
npakTuke. Bmecte ¢ Tem, Aaxe npaBUMbHOE YCTAHOBMEHME
cpedHei Benu4MHbl YPOBHS 0pTanbMOTOHYCa He Bceraa no-
3BONSET OLEHUTb 30h(EKTUBHOCTL NIEYEHUS, ONPEAenuTb He-
06Xx04MMOCTb CMeEHbI TaKTUKW nevebHOro npoLecca n NporHo3
3abonesaHus.

[laHHOM wnccrefoBaHMM NPOLEMOHCTPUPOBAHA MMMOTEH-
31BHast APPEKTUBHOCTb XMUPYPTUYECKOTO NEYEHUS rnayKoMbl
B paHHeM NocreonepaLyMoHHOM Nepuoae 1 YCTaHOBREH psif
OpUrMHarnbHbIX NokasaTenen oTanbMOTOHYCa, Ha OCHOBaHWM
KOTOPbIX MOXHO NOATBEPANTL HEOBXOAUMOCTL NPOBEAEHNS Ta-
koro neyeHus. B npouecce auHamuyeckoro HabnopeHus 3a na-
LiMeHTaMu C Aarneko salleLen CTaaueit rnaykoMbl 40 1 nocrne
ONepaTNBHOrO feyeHns BbiNo YCTaHOBMEHO NOHKEHWE Cpea-
Hero ypoBHs BI'[] Ha 35% oT ucxoaHoro. Takke CTaTUCTUYECKM
AOCTOBEPHO B PaHHEM MOCEOnepaLyoHHOM MepUoae MoHU-
3UNCh: MakCUMarbHOE U MUHUMarbHOE MUKOBbIE 3HAYEHMS
ypoBHst ocpTansmoToHyca (38,72% n 37,88% COOTBETCTBEHHO)
1 06beM CyTOUHbIX (ntokTyauui (¢ 3,36 MM pT.CT. A0 1,86 MM
PT.CT.), YTO CBMAETENbCTBYET B MOMb3y 3EKTUBHOCTI NPo-
BEIEHHOr0 XVPYPrinYeCcKoro neyeHms.

Hapsgy C BblleykasaHHbIMW PYTUHHBIMU XapaKTepucTy-
kamu ypoBHst B[] BnepBble Obinv NpeanoxeHbl HOBble pac-
YeTHble nokasaTeni, Takue Kak: CPeAHsst CKOPOCTb M3MEHEHMS!
0(hTanbMOTOHYCa B TEYEHWE CYTOK, CKOPOCTb «MOAbEMa» U
«crycka» oTanbMOTOHyCa, a Takke «NpOJOMKUTENBHOCTL
nnato» B TOYKE MMHWUMANBHOTO CHIXKEHWS OdTarbMOTOHyCa
1 KOMMYECTBO MAaTONMOTMYECKNX MUKOB kKonebaHui, MofCYET Ko-
TOPbIX CTan BO3MOXHbIM BCAEACTBME MOSBNEHNS HOBOW Oua-
rHocTuyeckol cuctembl Triggerfish (Sensimed, Lgenyapus),
NO3BONSIOLLEN MPOBOANTL MANOMHBA3WBHOE KPYrNOCYTOYHOE
MOHUTOpPUpOBaHue ypoBHs B .

BbIno ycTaHOBNEHO, YTO «CPEedHsst CKOPOCTb» N3MEHEHUS
ypoBHa BI'[] nocne onepaTWBHOMO neyeHUs MOHWXKAETCs Ha
43,9%. 3T N3MEHEHUs COrMacyloTCs CO CHIKEHUEM YPOBHS
0(hTanbMOTOHyCa, B LieNOM, NPy NOHWKEHUM NOKa3aTens «CKo-
pOCTM noabema» odhTanbMoToHyca (-65,7%) 1 yBenuyeHrem B
[iBa pa3a ero «cKopoCTM cryckax, B YacTHOCTW. MpoBefeHHOe
XMpyprudeckoe neveHne MpuBENo K YBENWYEHWNIO NpOJOmKu-
TenbHOCTK NnnaTo (Ha 49,5%), B TOYKE MUHUMAILHOTO CHIKe-
HWSI YPOBHS O(PTanbMOTOHYCa W MPONOHraLmMs Nnato 3a cyeT
PaBHOMEPHOIO PacLUMPEHNst JHEBHOW YCTOWYMBON 30HbI Be3
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naTonoruyeckux riokTyaLuin, CocTaBMBLLEI NoYTH 12 Yacos B
TEUEHNE CYTOK, a Takke CTATUCTUYECKM JOCTOBEPHOrO YMEHb-
LLIEHNS KONNYECTBA NaTOMNOMMYECKIX MUKOB.

YCcTaHoBMEHHblE pesynbTaThl MOTYT BbiTb UCMOMb30BaHBI
ANS NPOBefeHNs! AONOMHUATENbHBIX UCCMENoBaHuiA B 06nacTu
AMarHoCTUKM M MOHUTOPUHIa rMaykoMHOro npolecca, B TOM
yucrie B Cryyasix MHAMOW koMneHcauun unn cyGkomeHcaLum
YPOBHs 0pTanbMOTOHYCa. [laHHbIe 3TOrO UCCea0BaHUs SBMS-
H0TCA MpeaBapuTenbHLIMX, YTO MPeanonaraeT ero NpoaomKe-
Hue.
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I'naykoma uau BapuaHm Ha HOpMama.
Npegu3BukamencmBomo Ha 20nemume guckoBe

B. CamcoHoBa
Bbnrapo-AmepukaHckn odeH LeHTsp ,Prolight”, Codus

Glaucoma or normal variant.
The challenge of large optic disks

B. Samsonova
Bulgarian-American eye center ,Prolight”, Sofia

Pe3rome

Hen: Jla mpenctaBuM U 00CHANM HIKOJIKO TPAHUYHHM CITydasi IPH MAI[EHTH C TOJIEMHU AUCKOBE M TOJIEMH €KCKaBallly,
CYCIIeKTHH 3a IVIayKoMa, KaKTO U Jla o4epTaeM JUala30Ha Ha HOpMaJlHaTa BapHaOMWIHOCT B CTPYKTypaTa Ha AUCKA Ha
3putennus Heps u HOC.

Marepuan u Metoau: IlpencraBsme yeTnpn KIMHUYHM CIIydasl Ha 37[paBH JMILA, TPUMa MBXE M €IHA KEHa, MpU
KOUTO IIPY OYEH Mperie]l ca YCTAHOBEHH ToJeMH (PU3MOJOTMYHHM EKCKaBalluW Ha JBeTe mamwid. [lamumenTture ca
HACOUYCHU KbM HAC 3a MIPOBEXkAHE HA JOIBIHUTEIHN U3CIIEIBaHNS, BKIIOYBAIY KoMITIOTbpHa nepumMetpusi, OCT u
¢byunnychororpadus.

I'pannuHuTEe Clydanm MeXAy HOpPMa M MATOJOTHS B JUArHOCTUKaTa Ha IIayKoMaTa IPEJCTaBIsBAT CEPUO3HO
MIPE/IN3BUKATEIICTBO KbM IpodecHoHann3Ma HU. V3uckBar roBede HaOJIOAEHHE, MPOCIEAsSBAaHE B JUHAMHUKA U
OTYHTAHE Ha 3HAYEHHETO Ha JICTAWINTE 3a IOCTAaBsSHE Ha TOYHATA JMArHo3a.

3akJiloueHne. AHAIU3BT HAa PSAAKO CPEHIAHWTE BApUAHTH Ha HOPMA, CbMHHTENIHH 3a MATOJIOTHS € HEOOXOOuM, 3a
n3rpakaHe Ha KPUTEPUH, TI0 KOMTO TE3M Cliydan Aa ObJaT pasrpaHHYaBaH OT MATOJNIOTHATA ChC CUTYPHOCT, 3a Ja e
n30erHe XUnepuarHocTuKara 1 IMpoBeX/aHe Ha HEHY)KHA Teparus [Py TsX.

KurouoBu 1ymu: rmaykoma, pasmMep Ha ONTHUHUS TUCK, TOJIEMH ONTUYHU JHCKOBE.

Absract

Aim: To present and discuss several borderline cases of patients with large optic discs and big cup/disc area ratio,
suspicious for glaucoma and to determine the range of normal variability of optic disk and retinal nerve fiber layer.
Material and methods: We represent four clinical cases of healthy people, three men and one woman with large discs
and big cup/disc area ratios. They were sent to us for additional examinations including computer assisted perimeter,
OCT and fundus photography.

The borderline cases between normal findings and pathological one in glaucoma are a big challenge for professionalism
of ophthalmologists. They demand more observation, following-up in dynamics and emphasizing the significance of
details in making the exact diagnosis.

Conclusion: Analysis of rare normal variants in the population suspicious for glaucoma is necessary to build up
criteria, according to which to differentiate those more successfully from pathologic ones thus avoid misdiagnosing
and unnecessary treatment of them.

Key words: glaucoma, optic disk size, large optic disks.

YBOH n d)yHKLlMFI npy nauyneHtn C rnaykoma unn CbMHUTENHU

[paHWYHMTE CRyyan B AMArHOCT/Ka Ha rmaykoma ca efHo
OT Ha-ronemuTe npean3BnKaTencTsa B KNMHWYHATA NPakTuka.
[MosiBaTa Ha KOMMIOTbpPHATA NEPUMETPUS Oafe Bb3MOXHOCT
[a ce perucTpupar no-paHo AedekTi B 3pUTENHOTO None npu
naLyeHTy ¢ rnaykoma, KakTo 1 ja ce NpocneAsBaT No-NpeuysHo
(OYHKLIMOHANHMTE NPOMEHU B AMHAMMKA. [JHeC pasnonarame U
¢ OCT anapatute, KOUTO NO3BONABAT AETANIHO M3CrefBaHe
Ha CTPYKTypaTa Ha ONTUYHMS ONCK U HEBPOMOPUNEPHUS CION.
BbaMoxHOCTTa fAa w3crneaBaMe €HOBPEMEHHO CTPYKTypa
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33 [naykoma Hanoxu MpeocMUCTISIHE Ha HSKOW acmekTy B
HaykaTa. Oka3Ba ce, Ye Mpu rMaykoMHUTE NaLWeHTH € Hanmue
WU3KITOYNTENHO CTPYKTYPHO MHOroobpasne, 0cobeHo mpw cny-
YauTe C HayanHa rrmaykomMa WnW CbMHUTENHW 3a Takasa.
lpomeHuTe B CTPYKTYpaTa M (yHKUMsTa Ce pasBuBaT npaso
MpOMOPLMOHANHO CaMO NPU HanpeaHanuTe CTaguu Ha rnaykoma
W TO NaK C eNemeHT Ha MHAMBMLyanHa BapuabunHocT. Mpu
HaJanHuTe CTaguM MOXeM [a KOHCTaTupame CbyeTaHue OT
HOpMariHa CTPYKTypa CbC 3aryba Ha hyHKUMS nin 06paTHOTO,
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naTornorMyHa CTPyKTypa, CbyeTaHa C nepdekTHa yHKuuS.
/iMeHHO ToBa Hamara 3agbIKMTENHOTO  KOMOMHMpaHO
npoBexgaHe Ha wscnegsaHusaTa nepumetpus u OCT npw
nocTaBsiHe Ha AuarHosata rraykoma Wnw npu npocneassaHe
Ha Beye AnarHocTuumpanu criydan. CnogensHeTo Ha KIMHNYHN
cnyyau C rpaHUYHU MokasaTenu Ha CTPYKTypa W (OyHKLMS,
CbMHUTENHM 3a rnaykoMa € OT ronsamo NpakTU4ecTo 3HaveHne
33 paskpuBaHe Ha Bb3MOXHaTa HOpManHa BapuabuiHOCT
W oyepTaBaHe Ha CTpaTervyeckn noaxod Mpu OLEHKa Ha
CbCTOSHMETO Npu Te3n naupeHTn. Taka Ouxme usberHanu
XMnepamarHocTukaTa 1 NpoBeXxaaHe Ha HeHyXHa Tepanms.

lonAmaTta nanuna uma no-u3paseHa ekckaBauus oOT
Mankata nanvna, 6e3 ToBa BCe OLe a 03Ha4yaBa naTonorus.
KonkoTo e no-ronsm OucKbT Npu 34paB YoBEK, TOMKOBA € Mo-
ronsima exkckasauusra my [3].

HopmanHata ekckaBauusi obukHoBeHo € ¢ pa3mep 0.3
- 0.4 n.a. n obukHoBeHo He HagmuHaga 0.6 n.a. MomobHM no-
ronemu exkckasauuu go 0.5 - 0.6 n.g. ce cpewar B 5% - 8%
OT w3cneasaHuTe 3gpasu nuua“ [2]. Kato cneundmynn 3a
HanMM4MeTo Ha rmaykomHa Hesponatus, Migdal (1996) nocousa
cnepHuTe npusHauu: BepTukanHo C/D OTHOLLEHWE MO-TONsiMO
ot 0.6 ¢ npo3upaHe Ha Aynkute Ha lamina cribrosa” [1]. B
Banata nonynauus pasmMepbT Ha ONTWYHWS AMCK Bapupa
ot 1.70 k8. MM 10 2.89 kB. MM [7, 11]. CpeaHusaT pasmep Ha
ONTMYHUS auck cpeq Osinata monynauus e 2.10 kB.Mm -2.35
kB.MM [6]. AdoprkaHLm 1 AMeprKaHLM MMaT MO-TONEMM OMTUYHU
[VUCKOBE B CpaBHEHWE C oCTaHanuTe pacu. CpegHusT pasmep
Ha TexHWTe nanunu Bapupa ot 2.14 k8. MM [4] 4o 3.75 KB. MM
[4, 14] B cpaBHeHue ¢ 0T 1.73 kB. MM [4] [0 2.63 kB. MM [4] npw
Osnata paca [5, 8, 9, 10, 13, 18, 19, 20] 1 oT 2.46 kB. MM [4]
[0 2.67 k8. MM [4] npu ucnaHuy [4, 6], kakto 1 oT 2.47 KB. MM
[4] mo 3.22 kB. Mm [4] npu Asnatum [14, 17, 18]. YcTaHOBEHO
e, Ye ronemute OMTWYHW OMCKOBE MMAT MOBEYE OMTUYHM
HEepBHU BfakHa oT Marnkute guckose [16]. LitupaHute gaHH
0T NUTepaTypaTta SCHO OyepTaBaT pamkaTa Ha AonycTuMara
HOpMa B CTpyKTypaTa Ha ONMTUYHWS OWUCK U OCHOBAHUETO HU
[a cuntame ekckaBauus Hag 0.6 n.4. 3a CUITHO CycrekTHa 3a
nartonorus. AHanu3bLT Ha PAAKO CPELLaHUTe cryyaun Ha HopMa,
CbMHUTENHM 3a NaTonorus € HeobxoamMm, 3a uarpaxpaqe Ha
KpuTEPWM, MO KOUTO Te3un Crydvau Aa 6baaT pasrpaHuyaBanm OT
naTonorusiTa cbC CUrypHoCT.

Len

[a pasrnegame KNMWHMYHM CnyyYan Ha NauMeHTH, KOWUTO
ce fBSBAaT aHaTOMWYHM U3KMIOYEHWS B momnynauusta Ha
Banata paca, 3apagu ronemusT pasMep Ha AWCKOBETE Ha
3pUTENHUTE UM HepBU Hafg 2.9 KB.MM W CLOTBETHWUTE Ha TOBA
ronemu ekckasauuu Hag 0.6 n.g. MauneHute ca HacouveHw
KbM Hac C AuarHo3a CycrekTHa rnaykoma 3a nposexjaHe Ha

our. 1. dyHaycoTorpadus Ha JECEH U NSIB 3pUTENEH HEPB C
kamepa Canon CX-1.
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[OMbAHUTENHN CNeLManianpanHi U3CrenBaHns u yTouHsBaHe
Ha cTaTyca.

Marepuan u metoam

MpeacTaBsMe YETUPU KIMHWYHKM Clyvast Ha 3paBu nuua,
TPUMa MBXKE M efHa XeHa, Npu KOUTO MpW O4YeH nperneq ca
YCTAHOBEHW ronemu (DU3MOMOTUYHU EeKCKaBauuu Ha [ABeTe
nanunu. C Len yTouHsiBAHe Ha cTaTyca, Ha BCuukM Oe
NPOBEAEHO N3CNeABaHe Ha 3puUTenHa 0CTPOTa, TOHOMETPUS NO
FonamaH, ynTpa3BykoBa MaxuMeTPWsi, TOHMOCKOMKS, (PYHAYC
cotorpacms ¢ yHgyc kamepa Canon-CX-1, KOMMOTbpHa
nepumeTpus ¢ Humphrey field analyzer (Zeiss) nporpama
Central 30-2 Treshold test, OCT cbc Stratus Zeiss, nporpamu:
Fast mac, Fast optic disk, Fast RNFL.

Cnyvan 1.

Mbx Ha 38 1. [aumneHTbT e HacoyeH KbM Hac 3a 06CTONHO
n3cneaBaHe Nopagun CbMHEHWE 3a rnaykoma, 3apagy ronemure
eKckaBaLuu Ha OMTUYHUTE AUCKOBE.

VOD=1.0, VOS=1.0, TOD=15 mmHg, TOS=17 mmHg, CCT
OD=511/+3/ um, 0OS=518/+2/ pm. ToHuockonus: KamepeH
BrbI 0TBOPEH 3-4 CT. B LiAnaTa LpKyM(epeHLmMs ABYCTPaHHO,
YMepEeHo NUrmeHTUpaH Tpabekynym. [NepumeTpun 4BYCTpaHHO B
HopMma.

Pesyntati n obcbxgaHe

Kacae ce 3a mnag naumeHT C TbHKW POTOBULA 1 NEPUMETPU
ABycTpaHHO B Hopma (dur. 2). Criep kopekuuns, cbobpasHo
AaHHUTE OT NaxMMETpUsTa, BLTPEOYHOTO HansraHe ocTaBa
OTHOBO B rpaHNLMTE Ha HopMaTa < 21. ®yHaycdoTorpadmsTa
(Pwur. 1), kakto u OCT n3obpaxeHnsiTa Ha ONTUYHUTE AUCKOBE
(Pur. 3), paskpuBaT manunu C psako ronsma nnow 3.4 kB.
MM 3a AeceH auck u 3.2 kB. MM 3a NnsB. CbTHOLIEHMETO
ekckaBaums/guck e 0.56 n.g. 3a gacHo oko u 0.63 n.g. 3a
nsBoTo. CHOTBETHO Ha roneMuTe Mo MO Nanunu ca Hanuue
U no-ronemu U3NONOTMYHI eKCKaBaLuu, pasnukata Mexay
kouTo He Haaxebpna 0.2 n.a. (ur. 3). Buaumo B aeTe nanunu
nposupa Lamina cribrosa. Kpuute Ha pasnpeneneHue Ha
HeBpohMOpUNNTE MOKa3Ba M3KMKUMTENHO A0OPO CbBnagaHe
3a ABETe 04M, KOETO rOBOPM 3a CUMETPUYHO pa3npeaeneHue
Ha BnakHata B [BeTe peTuHu (dur. 4). Te ce gsuxat no
ropHa rpaHula Ha AuanasoHa Ha Hopmara, a ToBa roBOpU
3a HanuuMe Ha 3HauYMTenHO KOMMYecTBO HeBpodmMOpUK.
Makynute ca B Hopma, C AebenuHa B HasanHUTe CeKTopw
Marko no-rofsMa oT CPegHOCTaTUCTUYECKN O4aKBaHaTa, KOeTo
kopenupa ¢ ronemute guckose 1 aebenns HeBpodmbpunepeH
cnoit (dur. 4). Bunpeku BUAMMO no-ronemute OU3NONOrN4HI
eKckaBaLuM C mpoaupalya namuHa kpubposa, Ha To3u eTan

our. 2. KomntotbpHa nepumetpus ¢ Humphrey field analyzer
(Zeiss), Central 30-2 Treshold test.
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®ur. 3. OCT nsobpaxeHust Ha AEeCeH W NsIB ANCK Ha 3puTeneH Heps, Stratus OCT (Zeiss).
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®ur. 4. OCT unzobpaxenus Ha HOC u makynn, Stratus OCT (Zeiss).

MOXEM CbC CUTYPHOCT Aa W3KIIOYMM Hamuume Ha rraykoma,
ropajy nuncata Ha CTPYKTYPHM 11 OYHKLIMOHAMHM NaTONOTNYHM
HaxoaKu.

Cnyvan 2.

MbX Ha Bb3pacT 47 . € Haco4YeH KbM Hac 3a 0BCTOiHO
u3creaBaHe nopaan CbMHeHIe 3a rnaykoma, 3apagu ronemute
eKckaBaLuu Ha OMTUYHUTE [UCKOBE.

VOD=1.0, VOS=1.0, OD=18 mmHg, TOS=19 mmHg, CCT
0D=593/-3/ pm, 0S=595/-3/ um. [onuockonus: KamepeH
BN OTBOPEH 4 CT. B LAnaTta LnpKyMdepeHLmus ABYCTPaHHO,
YMEpPEHO NMUrMeHTUpaH Tpabekynym. lNepumeTpn ABYCTpaHHO
B HOpMa.

dur. 5. dyHaycdoTorpadns Ha eCeH 1 NB 3PUTENEH HEPB C
kamepa Canon CX-1.
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Pesyntati u o6¢cbxpaHe

Kacae ce 3a mnag nauueHT ¢ gebenu porosuum 1 nepumMe-
Tp¥ ABYCTPaHHO B HopMa (Pur. 6). Crnep kopekuws, cbobpasHo
[aHHWUTE OT MaxvuMeTpusiTa, BbTPEOYHOTO HansraHe ocTaBa
OTHOBO B rpaHuumMTe Ha HopmaTa < 21. Ha cyHaycdoTorpa-
tusta (dur. 5) ce ycTaHOBSBAT AMCKOBE C rOPEMIA EKCKaBaLM
W C Neka nepunanunapHa atpodus, Npu NoNoXeHue, Ye nauu-
EHTBT HaAMa muonnyHa pedpakuns. OCT usobpaxeHusTa Ha
puckoeTe (Pur. 7) 0THOBO paskpuBaT ronemu nanuam ¢ oLy

®ur. 6. KomniotbpHa nepumetpus ¢ Humphrey field analyzer
(Zeiss), Central 30-2 Treshold test.
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our. 8. OCT nsobpaxeHns Ha HOC v makynm, Stratus OCT (Zeiss).

2.9 MM. KB 3a JeceH auck 1 3.0 MM kB 3a NnsiB. CbTHOLLEHNETO
ekckaBaums/anck e 0.58 n.g 3a asicHo oko 1 0.7 n.A4. 3a NSIBOTO.
CBOTBETHO Ha ronemuTe no MoL, Nanuan ca Hanuue 1 no-ro-
nemu h3NONOrMYHN eKckaBaLMu, pasnmkata Mexay KOUTo He
Hagxebpna 0.2 n.g. (dur. 7). Kpueute Ha pasnpedenerue Ha
HeBpodhMOpUNIUTE MOKa3Ba W3KMIYUTENHO A0OPO CbBMagaHe
3a [BETE O4M, KOETO rOBOPU 3@ CUMETPUYHO pasnpeaeneHne
Ha BnakHaTa B gpeTe peTuHmn (dur. 8). [obpaTta cumeTpus Ha
kpueute Ha HOC He roBopu B Momns3a Ha AuarHosata rnayko-
ma. OTHOBO Te Ce [BWXaT MO ropHa rpaHnLa Ha AnanasoHa Ha
HOpMaTa, a TOBa roBOPU 3a 3HAYUTENEHHM KONMYECTBA HEPBHU
BnakHa. Makynute ca ¢ HopmanHa aebenuHa. Bbnpeku Bugumo
no-ronemuTe PU3nNoNorM4HN ekckaBaLmm C Npo3upaLLla fammHa
kpnbpo3a 1 HanMyHaTa nepunanunapHa aTpodus, Ha To3u eTan
CbC CUIYPHOCT MOXEM [a U3KIIOYUM Hanudne Ha rnaykoma, no-
pagy nuncata Ha CTPYKTYpHU W (PYHKLMOHAMHK NaTONOMMYHM
Haxopku, yctaHoBeHu ¢ OCT 1 KOMNIOTbPHA NepuMeTpus.

Cnyvan 3.

JKeHa Ha 43 1., Haco4YeHa KbM Hac 3a JOMbIHUTENHN U3-
CneaBaHNs CbC CbMHEHME 3a rraykoma, Mo NOBOA ronemute
EKCKaBalun Ha nanunute. Cnope,q adHaMHECTUYHUTE AOaHHKU
Maiika ¢ rmaykoma.

VOD=1.0 ¢ -0.75 g cd., VOS=1.0 ¢ -2.5 g c¢h., TOD=14
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mmHg, TOS=15 mmHg, CCT OD=482/+4/ um, 0S=485/+4/
pm. ToHnockonus: KamepeH brbi OTBOPEH 4 CT. B Lanata Lup-
KymcbepeHLuMs ABYCTpaHHO, cnabo nurmeHTpaH Tpabekynym.
lMepumeTpm OBYCTPaHHO B HOpMA.

Pesyntati n obcbxgaHe

Kacae ce 3a Mnaga xeHa C TbHKW POroBULy, NPy KOSTO creg
KOpEKLMs BbTPEOYHOTO HansraHe 0cTaBa OTHOBO B HOpMa < 21
mmHg. MepnmeTpute ca apycTpaHHo B HopMa (dur. 10). Ha
pasnevaTtkaTa 3a JACHO OKO ce Habnoaasa ,yBenmyeHo Crsno
MeTHO", B CPaBHEHWE C TOBa B NSIBO OKO. B AencTBuTenHocT
He ce Kacae 3a TakoBa. TakaBa Haxogka 6w Guna no-nornyHa
3a NIBOTO OKO, 3alL0TO TO € MWOMUYHO, Mmanunmata B Hero
€ Mo-rofiiMa Mo NAow, U € CbNPOBOLEHa C MalTbK MUOMUYEH
koHyc. [puynHaTa ga ce oyepTae TOBa ,MO-rofASMO” CASAMNO
MeTHO B [ASCHO OKO €, Ye MOHsKOra 3apagu mo3uuust Ha
rnasaTa Mpu M3CNEeABaHETO UMM 3apagy crneunduyeH HakMoH
Ha XOpM3OHTarHaTa OC, Ha KOATO Ca Pa3rnoNiOXEHN OuuTe,
CNANOTO METHO Ha MalMeHTa He CbBraga C npeanonaraemara
CpefHOCTaTUCTMYECKa NOKanM3aLys, 3anoxeHa B codTyebpa
Ha anapata. [lpu TOBa, TO Ce OTKpPMBA FOKANM3MPaHO Marko
no-Harope, no-HagoIy Ui NEKO U3MECTEHO MO XOpU3oHTanaTa
CMPSIMO OYaKBAHOTO 1 B Pe3yNTaT ce Cymupa Jlokanusaumsra,
3anoxeHa B anapata C [eNCTBUTENHO YcTaHOBeHaTa.
KpaiHuar pesyntar e ,f1eKko yBEnMYeHo Chsno neTHo', KOeTo
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dur. 9. dyHaycdoTorpadms Ha feceH u
nsB 3puTeneH Heps ¢ kamepa Canon CX-1.
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®ur. 10. KomntotbpHa nepumetpus ¢ Humphrey field analyzer
(Zeiss), Central 30-2 Treshold test.
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ur. 11. OCT n3o6paxeHus Ha AieceH 1 NsaB AUCK Ha 3puTeneH Heps, Stratus OCT (Zeiss).
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Our. 12. OCT nzobpaxeHns Ha HOC n makynu, Stratus OCT (Zeiss).

HAMa KNUHUYHA KOpenauws € maTonornyHa  CTpyKTypa.
OyHaoyckonusTa (dur. 9) u OCT nsobpaxeHusTa Ha AUCKOBETE
(Pur. 11) oTHOBO paskpuBaT NanunK ¢ ronama nnowy 3.1 M.
kB. 32 AeceH auck W 3.3 MM kB. 3a nsiB. CbOTHOLIEHNETO
ekckaBaumsi/amck e 0.5 n.4. 3a AsicHo oko 1 0.65 n.4. 3a nsBoTo.
CbOTBETHO Ha ronemMuTe Mo NMoLW, NanuiW ca Hamuue 1 no-
rofieMn (OU3NONOMMYHI EKCKaBaLKW, pasnnkaTa Mexgy KouTo
He Hagxebpna 0.2 n.g. (dur. 9). Kpusute Ha pasnpepenexve
Ha HeBpocubpunuTe nokasea Jo6po CbBnagaHe 3a ABETE 04H,

2017, Vol. 7, Issue 1

KOETO roBOPM 33 CUMETPUYHO pasnpefeneHne Ha BrakHaTa
B gBeTe petuHn (dur. 12). OTHOBO Te ce ABWXAT MO ropHa
rpaHuLa Ha Ouanas’oHa Ha HopmaTta, Kato B HAKOW CeKTopw
JOpW HaOXBbPAAT MakcumanHata ovakBaHa paebervHa, a
TOBa rOBOPU 3a COMMAEH 3anac OT HepPBHYW BrakHa. MakynuTte
ca ¢ HopmanHa gebenuHa. Bbnpeku BugMmo no-ronemuTe
(h13noNorMyHM exckaBaLmm ¢ Mpo3upalla namiHa kprbposa, Ha
TO3W €Tan OTHOBO MOXEM CbC CUTYPHOCT fa U3KMKOYMM Hanuune
Ha rnaykoma, 3apagm nuncata Ha CTPYKTYPHW W (DyHKLIMOHaMH
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aeduunty, yctaHoBeHu ypes nepumetpusita u OCT. TMopagm
thamunHata 0BpPEMEHEHOCT W nopaau TbHKUTE POroBULM,
Ta3u NauueHTKa 3a4b/KUTENHO NOANEXW Ha NPoCneasBaHe B
AnHaMuKa.

Cnyvai 4.

Mbx Ha 70 r. lNpean roguHa v MonoBMHa e M3cneaBaH
006/CTOMHO 3a MbPBY MbT CbC CbMHEHWE 3a rnaykoma, nopaau
ronemuTe ekckaBaLlmu Ha NanuImuTe 1 ThHKUTE POroBULM.

VOD=1.0 ¢ -0.75/100 rp., VOS=1.0 ¢ -0.5/70 rp., TOD=13

®ur. 13. dyHaycdoTorpadms Ha AECEH U NSB 3pUTENEH HEPB C
kamepa Canon CX-1.

STRATUS OCT
Oplic Nerve Head Anafysls Report - €.0.3 (0574)

mmHg, TOS=15 mmHg, CCT OD=493/+4/ ym, 0S=510/+3/ um.
['oHMockonus: KamepeH brbfl OTBOPEH 4 CT. B LanaTta LypKyM-
tbepeHuns ABYCTPaHHO, cnabo nurMeHTMpaH Tpabekynym. Me-
PUMETPY LBYCTPAHHO B HOpMA.

Pesynrtati n obcbxaaHe

Kacae ce 3a Bb3pacTeH NauUWeHT C TbHKM POroBULM,
Npu KOWTO CMeA KOPEKUMs BbTPEOYHOTO HamsraHe ocTaBa
OTHOBO B HopMma < 21 mmHg. Mepumetpute ot 2014 r. npu
MbpBOTO M3CNEABaHe ca [BYCTpaHHO B Hopma (Pur. 14).
OyHgyckonusta (®ur. 13) n OCT usobpakeHusiTa Ha AnCKo-

Our. 14. KomntotbpHa nepumetpus ¢ Humphrey field analyzer
(Zeiss), Central 30-2 Treshold test.
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®ur. 15. OCT n3obpaxeHns Ha AECEH W NISB ANCK Ha 3puTeneH Heps, Stratus OCT (Zeiss).

STRATUS 0T
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Our. 16. OCT n3obpaxerns Ha HOC n makymu, Stratus OCT (Zeiss).
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BeTe (®ur. 15) paskpuBaT AfcHa manuna ¢ no-rofsma mioL,
CbOTBETHO 2.85 MM. KB MM U NfBa C no-Mmanka nnow 2.35
MM KB. CbTHOLIEHWETO ekckaBauus/auck e 0.67 n.4 3a ASCHO
oko 1 0.6 n.o. 3a naBoto. CbOTBETHO Ha no-ronsiMaTa AsicHa
nanuna e Hanmuue u no-ronsma (U3nonorMyHa ekckasauus,
kaTo pasnukaTta mMexgy OBeTe He Hagxebpna 0.2 n.g. (Owr.
13). Kpusute Ha pa3npeenerme Ha HeBpohubpunute nokasea
pobpo cbBnagaHe 3a ABETE 04K, KOETO FOBOPU 33 CUMETPUYHO
pasnpedenexne Ha BnakHata B AeTe peTuHm (dur. 12). OTHoBO
T€ Ce ABWXAT N0 fOpHa rpaHuLa Ha AuanasoHa Ha Hopmarta,
a TOBa rOBOPW 3a 3HAYUTENHO KONMYECTBO HANMYHWN HEPBHU
BnakHa. Makynute ca ¢ HopmanHa aebenvHa, kaTo B isiBata e
HanuLe uarnaxgaHe Ha poBeornapHaTa TpanymHka, BEPOSITHO
nopagu Tpakuus Ha 3agHata xwanouaes (Pur. 16), kato npu
nopeaHo W3credBaHe crief roAvHa ¥ NOMOBWHA, HaxogkaTa
He ce MOTBbPX4aBa W AaHHUTE NOKa3BaT HOPManu3npaHe Ha
Makynenus ctatyc (eur. 17). Bbnpeks Buaumo no-ronemmre
(h13MONOrMYHM eKckaBaLuy C Npo3upaLLa namuHa kpnbposa, Ha

STRATUS OCT
Retinal Theckness Taoular Cutput Report - €03 [8574)

STRATUS

=

npeau3BuKaTencTeo 3a Hac? Mpu JOMbAHUTENHO M3CneaBaHe
W LaTemnHa aHaMHe3a, Ce YCTaHOBSIBa, Ye MPU NOBEYETO OT TSX
Ca HanuLe TbHKI POrOBMLM, @ NPU HAKOM U pamuriHa aHaMHe3a
3a rnaykoma. ToBa Hu 3aAdblKaBa BbMPEeKu nuncata Ha
CTPYKTYPHU 1 (DyHKLIMOHAMHM HapyLLIEeHs! 3a AaZEeHNst MOMEHT,
43 NPOLBLIKUM NEepUONYHOTO HabNIAEHNE Ha NaLMeHTUTe,
3alLOTO aKo Te pa3BuAT rmaykoma, npu Tasu aHatomus, 6es
npeLu3Ho npocneasBaHe, rmaykomara Moxe fia 0CTaHe gbro
BpeMe CKpuTa OT nornefda Hu. an/NI/IHaTa 3a ToBa Ce fBfABa
ConnaHna 3anac OT HEepBHU BNakHa. anI Takmea nauueHTn
AOpV 1 [ia ce 3arybsT 4yacT oT BnakHaTa nopagu rnaykoma, 3a
Abnro Bpeme kpuata Ha HOC Lie npogbmku Aa ce ABUKN B
rpaHuLMTE Ha HOpMaTa (3eneHa 30Ha) U Lue Hu 3abnyxaaBa, ve
HsIMa CTPYKTYPHM aBHOPMHM HaxXOLKM.

OcobeHo puUCKOBO € ako MauMeHTUTe Ce Mpernexgar npu
pasnn4HK nekapu Ha pasnuyHu anapati U HAMa Bb3MOXHOCT
3a aBTOMaTWYHa CbMOCTABKA Ha JaHHUTE UM OT MOPESHN W3-
CcrneaBaHusl, KOeTo e Bb3MOXHO Ype3 GPA 3a HeBpodmbpunep-

ocT
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Our. 17. OCT n3obpaxeHns Ha makymm n GPA 3a HOC, Stratus OCT (Zeiss).

TO3M €Tan MOXeM [a U3KMoYUM Hannuue Ha rnaykoma, 3aLoTto
oT OCT v nepumeTpuTe NUNCBAT AaHHK 3a NATONOMNYHK Ha-
xoaku. INopaam Bb3pacTTa 1 nopaau TbHKUTE POrOBULM, TO3M
nauueHT 3adbIDKUTENHO MOAMEXW Ha npocnefsBaHe B au-
Hamuka (Pur. 17). HaweTo npocneasBaHe cned roguHa w
MOMNOBMHA MokasBa nunca Ha auHamuka B OCT HaxogkuTe.
BbTpeouHoTO HansiraHe BbNPEKK KopekumsTa Npoabkasa aa
Ce ABWKM B rpanHnuy nog 21 mmHg.

3aknyeHue

Ako Tpsbea pa o0600wuM npedcTaBeHUTe  Cryvawm,
npaBu BneyatneHue, Ye Npu BCUYKMTE MALMEHT ronemure
ekckaBaumm =0.55 n.g. CbMbCTBAT roneMu no Moy, AMCKOBE
c pasmep Hag 2.8 mm kB. OcCHOBaHWe MbpBOHAYarHO Aa
ce Mopoavpa rraykoma, ce sBSIBaT TONEMUTE eKCckaBaLww.
OcHoBaHMe [Ja OTXBbpPNMM AuarHosaTa rnaykoma ca
npubnuanTenHo oBanHaTa ¢opma Ha ekckaBauunTte, fobparta
CUMETPUS MeXZy TSX M Tasu Ha kpusute Ha HOC, pobpe
3anas3eH HEeBPOPETWHAnNEeH MPbCTEH B ManuiuTe, nunca Ha
pasnuka B NoLyTa Ha ekckaBauuute Hag 0.2 n.g, HopManHuTe
nepyMeTPUYHN Haxogku, fobpusi 3anac OT HEpBHM BakHa
cnopeg OCT ¢ nuncata Ha CTPYKTYPHU abHOPMHK Haxopku,
pobpata cumeTpusi Ha kpusute Ha HOC. 3alLo Tean naumeHTH ca

2017, Vol. 7, Issue 1

HWs cnon. OT NUTepaTypHW JaHHW 3HAeM, Ye 3a Aa ce NposiBAT
neekTn B 3puTenHUTe nomneTa, e HeobxoauMo da 3arvHar
30% - 40% ot BnakHaTa Ha HOC. Korato eauH nauueHT npu-
TeXaBa TOMNKOBa COMMAEH 3anac OT BfakHa, KakTo MokasaHuTe
OT Hac cnyyaun, moxem npu 30% - 40% 3aryba Ha BnakHa aa
3aceyem kpuea Ha HOC Bce olle B 3eneHaTta 30Ha, Makap u
Ha [OrHa rpaHuLa, a Beye a “Ma OCHOBaHWE 3a oTnajaHe B
nepumeTpuTe. ETO 3alL0 HE MOXEM Aa Cv MO3BONMM [a NnpeLie-
HSIBaHE CbCTOSHNETO Ha NALMEHTUTE C A0Ka3aHa rnaykoma umm
CYCNeKTHM 3a TakaBa camo no faHHuTe ot OCT. AGCOMOTHO 3a-
ABITKMTENHO € [1a Ce NpaBM KaKTO CTPYKTYPHO, Taka 1 (yHKLMO-
HanHo u3cneaBaHe Ha Bceku naumeHT. OBpaTHOTO Ha nokasa-
HWTE CNyyau, UMa NaUWeHTH C MaTbk 3anac OT HEPBHU BriakHa
no poxaeHue. ToBa 0OMKHOBEHO ca Te3W C MankuTe AUCKOBE
¢ nnow, nog 1.6 mm k8. Mpu Tsx 3aBuCKUMOCTTa € obpaTHaTa:
NOWW JaHHW OT CTPYKTYPHWS aHanua moraTt Aa Kopenwpar ¢
nepcekTHa PYHKLMSA, HO TOBA € TeMa Ha OTAEMHO MPOyYBaHe.

onemuTe AMCKOBE, BUAMMO BLPBST CKAYEHO C Npo3upaLla
NamuHa kpubpo3a B ocHoBaTa Ha Mo-rofsiMaTa ekckaBawus.
[Mpu Tpu OT cnyyauTe (75%), ca HanuLe TbHKK porosuLM. ToBa
[aBa OCHOBaHWe [ja Ce 3an1Tame CbLLECTBYBa 1 3aBUCUMOCT
MeXay TbHKATE POrOBWLM W TONEMWTE MO MO, ANCKOBE C
npoaupalia llamuHa kpnbpoaa.
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