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ABSTRACT

Objective: Analysis of visual acuity parameters in patients with moderate to high myopia and myopic
astigmatism 1 year after treatment with phakic intraocular lenses.

Material and methods: This was a retrospective study on 35 patients (52 eyes) with moderate to high
myopia who were implanted with the Visian V4c phakic implantable Collamer lens (Staar Surgical, Nidau,
Switzerland). Examined parameters were: uncorrected distance visual acuity (UDVA) and best correct-
ed visual acuity (CDVA), manifest and cycloplegic refraction, intraocular pressure, and endothelial cell
count. The investigated parameters were measured preoperatively, 1, 3, 6 and 12 months postoperatively.

Results: In 17 patients, phakic lenses were implanted binocularly and in 18 patients monocularly. Preop-
eratively 34.62% of patients had CDVA from 0.9 to 1.0. One year after the surgery 48.08% of patients had
UDVA from 0.9 to 1.0. Preoperatively 80.77% of patients had diopter range from -6.00 Dsph to -10.00
Dsph. At 1 year postoperatively 78.85% of patients were within 0.00 Dsph to -1.00 Dsph. Preoperatively,
in patients with astigmatism -4 Dcyl to -2 Dcyl dominated, as opposed to significant improvement post-
operatively when 94.23% had astigmatism ranging from -1.0 Dcyl to 0 Dcyl.

Conclusion: The implantation of phakic lenses demonstrated a successful postoperative outcome in the
treatment of myopia and myopic astigmatism. Visual acuity and refraction show a gradual and significant
improvement in visual function parameters within 1 year of lens implantation.ure.
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INTRODUCTION

End-stage renal disease (ESRD) is an ir-
reversPhakic intraocular lenses (pIOL) provide
a safe and effective alternative for patients who
may not be suitable candidates for excimer laser
procedures [1, 2] or for patients who prefer a re-
versible form of vision correction with efficacy
comparable to results of LASIK [3-5]. Phakic

intraocular lenses are implanted into the human
eye without the removal of the crystalline lens [1].
They can be implanted into either the anterior or
the posterior chamber. Furthermore, it has been
established that attempted corrections of high my-
opia with excimer laser procedures induce more
higher-order aberrations, affecting vision quality
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and creating problems such as glare, halos, and
ghost imaging [6] Additional advantages of intra-
ocular procedures are: a broader range of treatable
ametropia, faster visual recovery, more stable re-
fraction, and better visual quality.

In the absence of any contraindications,
pIOL implantation is the preferred best approach
for young patients with moderate to high refrac-
tive errors and in those cases where there is a
contraindication to a corneal refractive procedure
(e.g., thin corneas). The advantages are that pIOL
implantation does not affect accommodation and
the procedure is reversible [2,10-12]. The com-
plications relating to pIOLs can, at times, be more
disabling than those from keratorefractive surgery.
Corneal decompensation, glaucoma, cataract for-
mation, dyscoria, uveitis, and endophthalmitis are
potential complications after pIOL implantation
[13]. Nevertheless, in comparison with LASIK for
high myopia, pIOLs are highly favorable in terms
of patient satisfaction and visual acuity.

The Visian Implantable Collamer Lens
(ICL; STAAR Surgical, Nidau, Switzerland), a
posterior chamber phakic intraocular lens (pIOL),
is useful for the correction of moderate to high
ametropia over the long term [1-6]. However,
undesirable complications such as lens opacifica-
tion, endothelial cell density (ECD) loss, increased
intraocular pressure, and inflammation have been
reported after plIOL implantation [3,5,7-9]

Several studies report that UDVA was equal
to or better than preoperative CDVA in almost
all patients (98%) with high myopia. No patients
had postoperative CDVA worse than preoperative
CDVA [9,10,11]. Meta-analysis of the effective-
ness and safety of intraocular lenses during the
last decade of application of this method show
similarly satisfactory results and significant im-
provement in vision and quality of life [12].

The purpose of this study was to analyze
visual acuity parameters in patients with moderate
to high myopia and myopic astigmatism 1 year
after the implantation of ICL.

MATERIAL AND METHODS

Study design

This was a retrospective study at Sistina
Eye Hospital in Skopje in the period from May
2018 to May 2019. 35 patients (52 eyes) with
moderate to high myopia and astigmatism were

enrolled. The study was approved by the Eth-
ics committee at the Sistina Eye Hospital. The
tenets of the Helsinki agreement were respect-
ed throughout. Informed consent was obtained
from all patients after details of the procedures,
the risks and benefits were fully explained both
verbally and in writing.

Inclusion criteria were patients from 21 to
41 years, with myopia from -3 Dsph to -10 Dsph
and astigmatism up to -4 Dcyl., anterior chamber
depth > 3 mm, stable endothelial cells more than
2500 mm2 cells. The recommendations were
given by the manufacturer of the phakic lens-
es (STAAR Surgical AG, Nidau, Switzerland).
Patients with corneal pathology or anterior and
posterior segment disease were not included in
this study.

In this study we investigated the following
parameters: uncorrected (UDVA) and best cor-
rected visual acuity (CDVA) recorded in Snel-
len decimal lines, manifest and cycloplegic re-
fraction, intraocular pressure with non-contact
tonometer, (Auto Non-Contact Tonometer, Re-
ichert Inc., Buffalo, NY, USA), corneal topog-
raphy (Wavelight, Allegro Oculyzer, Erlangen,
Germany), and endothelial cells with a specular
microscope (Costruzione Strumenti Oftalmici
CSO, Florence. Italy). The length of the phakic
lens is measured through the diameter of the cor-
nea (WTW — white to white) with pentacam or
manually by caliper.

In each case, the ICL/TICL dioptric pow-
er was calculated with the use of the software
provided by the manufacturer. The calculation
was based on the formula developed by van der
Heijde [21,22]. The calculation was based on
the patient’s refraction at the spectacle plane, the
back-vertex distance, the corneal anterior surface
keratometric dioptric power at its apex, and the
central ACD [1,9]. The selected ICL/TICL overall
diameter depends on the ciliary sulcus diameter to
provide stability with no excess of compression
forces on the sulcus and allow correct vaulting.
Excessive vaulting (>750 mm) due to a TICL that
is too large may cause pupillary block, pigmen-
tary dispersion, or angle closure glaucoma. Insuf-
ficient vaulting (250 mm) due to a TICL that is too
small increases the risk of cataractogenesis. This
is the result of any contact between the posterior
surface of the implant and the anterior surface of
the crystalline lens [14,15].

The internal diameter of the ciliary sulcus
was measured by ultrasound biometry or approx-
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imated by horizontal white-to-white (WTW)
measurement obtained manually using a caliper
or automatically by topographic or some other
biometric device.

The TICL diameter is oversized by 0.5 to
1.0 mm from the WTW measurements in my-
opic eyes and the same length or oversized 0.5
mm in hyperopic eyes. In this study, we are only
concerned with myopic cases. However, recent
studies demonstrated that there is no anatomical
correspondence between external measurements
and internal dimensions.

Therefore, using the WTW distance alone
may not be the ideal route to predict the angle or
sulcus size [2, 9, 16].

SURGICAL TECHNIQUE

Correct loading of the ICL/TICL in the
cartridge and the injector is essential for cor-
rect and easy implantation. Using a modified
McPherson forceps with long, blunt, curved tips,
the TICL was grasped and checked under the
operating microscope. The ICL/TICL has 2 tiny
holes on the footplates (distal right and proximal
left) that allow correct anterior—posterior orien-
tation. The cartridge was filled with an ophthal-
mic viscosurgical device (OVD; Amvisc, Baus-
ch & Lomb, New York). The TICL was loaded
with the dome facing upward, being particularly
careful over the haptic position to avoid tearing.
A piece of soft material, the STAAR foam tip,
was positioned to protect the TICL from contact
with the plunger of the shooter. Before surgery,
at the slit lamp, the horizontal axis of the cornea
was marked with a 15-degree knife at the corne-
al-limbal junction at the 3 and 9 0’clock posi-
tions (0 and 180 degrees). Full pharmacological
mydriasis was essential for uneventful implan-
tation. To mark the TICL axis on the cornea, a
Mendez ring, graduated in 10-degree steps, was
placed on the cornea (with the 0 degree — 180
degrees setting) aligned to coincide with corneal
markings made on the slit lamp, and the desired
TICL axis was marked on the cornea with an ink
marker. The first paracentesis incision was creat-
ed, and the OVD was installed into the anterior
chamber to protect the corneal endothelium and
crystalline lens from surgical trauma. Then, the
second paracentesis incision was performed, fol-
lowed by a 3.2 mm clear corneal incision placed

either temporally or superiorly depending on the
axis of corneal astigmatism. The cartridge was
inserted, and the TICL was carefully injected.
It is essential to control TICL unfolding and to
twist the bevel right or left to ensure the correct
orientation of the lens. Finally, the haptics were
gently pushed under the iris with a blunt spat-
ula. After inspection of the lens centration and
axis position, acetylcholine was injected into the
anterior chamber to induce pupil constriction. Ir-
rigation/aspiration of the OVD was meticulously
performed throughout eye. Refraction, UDVA,
CDVA, intraocular pressure values, endothelial
cells and possible complications in the course
of 1 year were monitored. The examined pa-
rameters were measured preoperatively and in 4
control examinations for one year following the
intervention, after 1 month, 3, 6, and 12 months.

STATISTICAL ANALYSIS

At present, several urine biomarkers have
been All data were collected on a Microsoft Of-
fice Excel 2007 spreadsheet for statistical analy-
sis. For parameters of UDVA, CDVA, spherical
refraction and cylindrical refraction descriptive
statistics was used (mean value, standard devi-
ation, = 95.00% CI; Median; and range). The
differences between the values of the analyzed
parameters in relation to each other, preopera-
tively and postoperatively after 1, 3, 6 months,
and 1 year, were analyzed using Friedman ANO-
VA Chi Sqr. / p. The categories of visual acuity,
spherical correction and cylindrical correction
are presented in percentage (%). Differences in
the findings, preoperatively and postoperatively,
were the following: preoperative CDVA and 1
year postoperative UDVA, preoperative spher-
ical refraction and 1 year postoperative spheri-
cal refraction, preoperative, and 1 year postop-
erative cylindrical refraction. These differences
were analyzed using Fisher’s Exact Test/Monte
Carlo Sig. (2-sided) (p). Significance is deter-
mined by p <0.05.

RESULTS

In this study, 17 patients had bilateral lens
implants and 18 patients had an implant in only
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one eye. There were 10 men and 25 women in
the study. Preoperative evaluation, operative
procedure, and regular follow ups, as sched-
uled, were performed with all patients within a
period of 12 months, without delay. There was
no patient loss during the study.

VISUAL ACUITY

Figure 1 shows preoperative CDVA and
postoperative UDVA over the course of one
year. Preoperatively, patients were dominantly
with a CDVA from 0.9 to 1.0, 34.62 % (N=18).
Postoperatively, after 1 year, the highest percent
of patients, 48.08% (N=25), were with the same
visual acuity, 0.9 to 1. UDVA increased signifi-
cantly (p<0.001) during the one year follow up
compared to CDVA preoperatively.

SPHERICAL REFRACTION

Preop and postop spherical correction is
shown in table 1. For Friedman ANOVA Chi
Sqr. (N=52,df=4)= 130,18 and p <0.001 (p =
0.000), there is a significant difference between
preoperative and postoperative dioptric values.
The mean preoperative dioptric range (Dsph) of
myopic patients was -7.75 Dsph + 1.91 Dsph.
In the postoperative period, significantly lower
values of the spherical dioptric range were reg-
istered, with the mean value being - 0.15 Dsph +
0.32 D after one year.

Figure 2 presents the change in spherical
diopter power in the period of one year follow
up. Preoperatively, the dioptric power ranged
from -6 sph to -10 Dsph in 80.77% of the eyes (N
= 42). Postoperatively, after 1 year, the dioptric
power ranged from -1 Dsph to 0 Dsph in 78.85%
of the eyes (N = 41).

CDVA preoperatively and UDVA after 1, 3. 6 months and 1 year
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Figure 1. CDVA preoperatively and UDVA postoperatively after 1, 3, 6
months, and 1 year

Table 1. Spherical dioptric range preoperatively and during the postoperative period after 1, 3, 6 and 12

months
Variable Valid N| Mean C_o9nsf.1(()i 8;(?‘3 Cf;l ? ?)?)I(}/ie Median Minimum Maximum it:i
Dsph 52 -1.75 -8.28 -7.22 -8.00 -10.00 -3.25 1.91
Dsph after 1 mon. 52 -0.18 -0.30 -0.06 -0.25 -0.75 0.75 0.43
Dsph after 3 mon. 52 -0.18 -0.29 -0.08 -0.25 -0.75 0.75 0.37
Dsph after 6 mon. 52 -0.21 -0.30 -0.12 -0.25 -0.75 0.75 0.33
Dsph after 1 year. 52 -0.15 -0.24 -0.07 -0.25 -0.50 0.50 0.32
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Dioptric range preoperatively and postoperatively after 1, 3. 6 months and 1 year
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Figure 2. Percentage stratification of different categories of spherical correction
(Dsph) preoperatively and postoperatively after 1, 3, 6 months and 1 year

CYLINDRICAL REFRACTION

There is a significant change in the power
of the cylinder in the period of one year (table
2 and Figure 3). The value of the preoperative
cylindrical correction (Dcyl) varies within the
range of -1.86 + 1.18 Dcyl. During all postoper-
ative examinations, the average value of the cy-
lindrical correction was significantly lower, and

in the period after 6 and after 12 months it has
the same value, -0.25+0.25Dcyl. Astigmatism
change was calculated with Friedman ANOVA
Chi Sqr. (N =52, df =4) =193.87 and p <0.001
(p = 0.000), showing a significant difference in
the relation. Preoperatively, astigmatism with-
in a range of -4 Dcyl to -2 Dcyl was found in
32.69% of the patients and postoperatively, most
of the patients were with dioptric range from -1
Dcyl to 0 Dcyl, 94.23% (N = 49).

Table 2. Astigmatism (Dcyl.) preoperatively and post. after 1, 3, 6 months and 1 year

. Valid Confidence|Confidence . .. . Std.
Variable N Mean -05.00% | +95.00% Median | Minimum | Maximum dov.
PREOP 52 | -1.86 -2.19 -1.53 -2.00 -4.00 0.00 1.18
POSTOP 1 52 | -0.30 -0.38 -0.22 -0.25 -0.75 0.50 0.30
Dcyl after 3 mon.| 52 | -0.31 -0.38 -0.25 -0.25 -0.75 0.25 0.23
Dcyl after 6 mon.| 52 | -0.27 -0.34 -0.20 -0.25 -0.75 0.50 0.25
Dcyl after 1 year | 52 | -0.25 -0.32 -0.17 -0.25 -1.00 0.50 0.25
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Figure 3. Stratification of cylindrical dioptric range (Dcyl) preoperatively
and postoperatively after 1, 3, 6 months and 1 year
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INTRAOCULAR PRESSURE

There is no significant difference in the
IOP values before and after the treatment - Z =
3.25 and p <0.01 (p = 0.001). Postoperative IOP
values after 1 year are similar with preoperative
IOP values.

Table 3. Intraocular pressure (IOP) preoperatively
and 12 months postoperatively

(0] (0]
2 2 N =
< g TR = S | = =
= | 2|E5| g5 2|22 °
> 80.‘ S+
10P preop. |15.56| 15.07 | 16.05 | 16 | 10 | 20 | 1.76
IOPafter 1 1)) »7) 1358 | 1496 | 14 | 9 | 20 |2.47
year
ENDOTHELIAL CELL
COUNT DENSITY

For Z = 5.83 and p <0.01 (p = 0.001) the
value of endothelial cells postoperatively after 1
year is significantly lower than the value of en-
dothelial cells preoperatively (2.3%).

DISCUSSION

This is the first study performed in North
Macedonia in which the results of myopia cor-
rection in patients with implanted phakic lenses
are monitored and controlled. The results shown
confirm the success of refractive correction with
ICL lenses in patients with moderate to high my-
opia and myopic astigmatism.

Measures of clinical effectiveness include
postoperative uncorrected distance visual acuity
(UDVA), manifest refractive spherical equiv-

alent (MRSE), refractive predictability, and re-
fractive stability.

Visual Acuity

The results of our research showed that,
during all control examinations, there is an im-
provement in visual acuity when compared the
CDVA and UDVA, from the first month after op-
eration until the 12 months after. The improve-
ment was between 5% and 15 % in each group of
eyes. Before the surgery 34.62% of the eyes had
CDVA values between 0.9 to 1.0. At 1 year post-
operation the number of eyes with UDVA values
0of 0.9 to 1.0 increased to 48.08%, while another
30.77% of the eyes reached 0.8 to 0.9.

Our results are in line with the results of
the American Academy of Ophthalmology for
refractive surgery where an improvement in vi-
sual acuity to 0.9 to 1.0 in 60% of patients after
1 year was noted, and 92.5% of patients could
read 0.5. [14].

Sanders et al. reported improved and sta-
ble visual acuity, with 83.1% of patients with
a UDVA of 20/20 or better. The postoperative
UDVA was within one line of preoperative
CDVA in 95% of the eyes [15].

In a similar study among the Chinese pop-
ulation which investigated vision-related daily
activities after V4c-ICL implantation, the UDVA
values proved significantly better at 3 months af-
ter surgery (p < 0.001) [9]. The mean corrected
distance visual acuity (CDVA) in patients under-
going implantation of ICL V4C was 0.89 + 0.30
versus UDVA, 1.00 £ 0.27, postoperatively [2].
The study among Iranian patients showed that
half of the treated eyes (50%) had a UDVA of
20/20 or better, and 27 eyes (96%) had a UDVA
of 20/40 or better [16]. A comparison of UDVA
in young myopes after 13 months of ICL im-
plantation to preoperative CDVA indicated that
27 eyes (26%) had better postoperative UDVA
and 61 eyes (59%) had UDVA equivalent to the
preoperative CDVA [17].

Table 4. Endothelial cells preoperatively and 12 months after surgery

. . Confidence | Confidence . . . Std.
Variable Valid N Mean Median | Minimum | Maximum
-95.00% +95.00% dev.
ECD preop 52 2456.65 2425.84 2487.47 2442 2310 2931 110.69
ECD postop 52 2399.00 2367.53 2430.47 2380 2245 2847 113.04
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Spherical refraction

The most remarkable variable of refrac-
tive error, the amount of spherical refraction,
showed a significant improvement from an av-
erage of -7.75 Dsph preoperatively to -0.15
Dsph one year after the surgery. During one year
of monitoring, the mean spherical equivalent
(MRSE) improved, (i.e. decreased) to values of
-0.18 Dsph in the first three months after sur-
gery, and remained stable for the entire period
of 12 months. In the largest percentage of our
patients (80.77%) myopia before the correction
was between -6.0 D to -10 D, while after correc-
tion by implantation of phakic lenses the dioptric
range from -1.0 to 0 was predominant (78.58%
of patients). This result is similar to the result
of a study by Alfonso et al. where a desired +
0.5 Dsph was present in 94% of patients [18].
In 21% of our eyes, the postoperative value of
spherical refraction was between 0 and +1 D.
The spherical refractive error improved from the
baseline mean value of -13.314+ 4.34 D to -0.67
+1.29 D [2]. Very successful clinical outcomes
were obtained among the Indian population,
where 94% of the eyes achieved a postoperative
manifest spherical equivalent within + 0.5D, one
year after ICL implantation [19]. Fernandez et
al. in 2017 noticed 90.70 % residual spherical
refraction of + 0.5 Dsph after 12 months in 184
patients [20].

Cylindrical refraction

Regarding the need for the correction of
astigmatism, preoperative astigmatism values
from -2 to -4 Dcyl (40.38%) were dominant in
our study. Postoperatively in 94.23 % of the
eyes, a significantly lower diopter from -1.0 to 0
Dcyl was registered. Eyes with the preoperative
value of cylindrical refraction from -2.0 Dcyl to
-1.0 Dcyl achieved complete correction of astig-
matism. These results are similar to the results of
Sanders et al., where the group's values ranged
from 0 to -1.0 Dcyl, representing 91.4% [15].

The correction of the cylindrical refraction
showed very successful results, from preopera-
tive mean values of -1.86 Dcyl to a stable aver-
age of -0.25 Dcyl, with approximately the same
value throughout the postoperative year.

Intraocular pressure

Values of intraocular pressure were stable
during 1 year of follow ups. In the study, 52 eyes

were implanted with the ICL (V4c model). There
was no significant difference in IOP during the
follow-up period [21]. The IOP in 31 Chinese
patients after ICL implantation was 15.15 £2.57
mmHg, which was not significantly different
regarding the preoperative value [22]. Gon-
zalez-Lopez et al. reported that no eye in their
series of 100 eyes had an IOP greater than 30
mmHg at any postoperative measurement [23].

Before the surgery, the mean IOP in our
study was 15.56 mmHg, and after the surgery it
lowered down to 14.27 mmHg. During the course
of follow up, there has not been any increase of
the IOP among patients in our study. Elevation
of IOP could happen in the early postoperative
period due to residual viscoelastic in the ante-
rior chamber or because of angle closure due to
the position of ICL haptics and development of
pupillary block. In the MICL PAS clinical trial,
the incidence of IOP elevation was 3.2%, with
17 cases of pupillary block out of the 526 eyes
that received the implant [24].

Endothelial cell count density (ECD)

Endothelial cell count was regularly as-
sessed in the postoperative period. It is important
to take into consideration the expected age-re-
lated endothelial loss, which could be 0.6% per
year [25]. Endothelial cell loss in our study is
2.3%, and is significantly lower than the study by
Moya et al. [26], which had endothelial cell loss
at 6.4% in the first year. We expect that the ECD
will be lower in the next years of follow ups.
This is not measured in our study. In the study of
Moya et al. the second-year decrease was 1.5%.
ECD value remained unchanged over the fol-
low-up period of 12 months in the high myopic
patients who underwent ICL-V4c implantation
[27]. The comparison between the influences
on the ECD after implantation of three different
phakic intraocular lenses showed a certain level
of cell loss, from the lowest rate of 3.5% (ICLs)
to the highest rate of 25% in Veriflex pIOLs [28].

Complications

The most common complications are sub-
capsular anterior lens clouding and glaucoma
[29]. We do not have any patients with compli-
cations in our study. Several studies have shown
minimal incidence of cataracts (less than 3%)
after 2 years of implantation, twice the risk of
implantation of the ICL-V4b and other previous
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models of phakic lens [30,31]. Parker's review
of the study showed 67 preclinical and clinical
studies of more than 2000 eyes over 12 months.
High visual acuity, refractive predictability, and
stability demonstrate the effectiveness of the ICL
implantation [23].

CONCLUSION

The implantation of phakic lenses has
shown to have a successful postoperative out-
come in the treatment of moderate to high my-
opia and myopic astigmatism. Visual acuity,
spherical and cylindrical refraction showed
prompt, significant improvement and stability in
visual function parameters within 1 year of lens
implantation.
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Pe3ume

MPBU UCKYCTBA CO UMILIAHTAIIAJATA HA ®PAKUYHHA JIEKH
IIPU KOPEKIIUJA HA MUOIINJA BO PC MAKEJOHHUJA

Bbuajana KocroBeka', Jacmuna I[linynueBuk Iiuropocka?,
®danka I'mnescka', 3natko Apnaynosckn', Huknna I'aopur’

! Cuctuna opranmonoruja — COB, Cromje, PC Makenonuja
2 Meauincku dakyntet, UacTutyT 3a dusnonoruja, YKUM, Cromje, PC Makenonuja
3 Kimnnunka Cajetoct, 3arpe0, P XpBarcka

I_Ie.]II Amnanmsa Ha napaMCeTpUTE HAa BUAHATA OCTPUHA Kaj NManueHTH CO CpciHa 1O BUCOKaA MI/IOHI/Ija
1 MHUOIICH aCTUI'MAaTU3aM 110 TPpETMaH COo (1)aKI/ILIHI/I JICKH BO TEKOT Ha ¢Ha Ir'oJuHa 10 TPETMAHOT.

Marepujaa u meroau: McrimryBanu ce 35 manuenTH (52 oun) co cpefHa /10 BUCOKAa MHUOTIHja Ha
Bo3pact ox 21 mo 41 roguau (10 maxkn u 25 xenn). Pedpakroprara Mana € KOpUTHpaHa CO UMILTAHTA-
nyja Ha paxmanu ey, [CL-Vc4. McnintyBaHnTe apaMeTpH ce: Hajaoopa BUHa OCTprHA Oe3 KOpeKIrja
3a naneunHa (HIIBO) u HajmoOpa BuaHa ocTpuHa co kopeknrja Ha ganednHa (K/IBO), manudectHa n
OUKIOTUIETHYHA pedpakiyja, HHTPAOKYIapeH MPUTHUCOK U Opoj Ha eHJOTEeNHU KiIeTkH. VcnenyBannuTe
rapaMeTpy ce MEPEHH MPEIOTIepaTHBHO M Ha YETHPHU KOHTPOJIHU MPETvIeld BO TEKOT Ha €IHA TOIUHA 110
WHTEpBEHIMjara, o 1, 3, 6 u 12 mecern.

Pesyararu: Kaj 17 manuedTn IMITIaHTAPAHH ce GaKUIHU JICKH OMIaTepaiHo, a kaj 18 manuenTn
— moHokynapao. HIIBO npenoneparnBao nomMuaupa co BuaHa octpuraa o 0,9 mo 1 (34,62 %). [loctome-
paruBHO, 1o 1 roamHa, momuHupa BuaHa ocTpuHa 0,9 mo 1 (48,08 %). IIpenonepatuBHO AOMUHHpAIIE
JTUonTprckKa jaanHa of -6 Jlcnx 1o -10 [lcnx kaj 80,77 % ox manmmentute. [loctoneparnBho, o 1 roanHa,
JIOMUHAHTHO Oerre 3acTanena auonTtpucka jaanHa ox -1 Jlemx mo 0 [enx xaj 78,85 % on ncnuranumnmre.
ACTHUTMATH3MOT TMPEONIEPaTHBHO JoMuHUpaie o -4 J{iwn 1o -2 J{iui, HacIpOTH 3HAYUTEITHO MO0~
OpyBame IMOCTONepaTHBHO, Kora Kaj 94,23 % on ucnutanumuTe Oelre MpUCyTeH CO AUONTPUCKA jaunHa
ox -1 Jdmwr go 0 Juwi.

3akuy4yok: BujgHara ocTpuHa, TUONTPUjaTa M ACTUTMATH3MOT [TOKa)KyBaa MOCTENEHO U 3HAUYNUTEITHO
1o7I00pyBame Ha IapaMeTPUTE Ha BUIHATA (PYHKI[M]ja BO TEKOT Ha €/IHA TOMHA OJ] UMIUIaHTAallM]a Ha JICKUTE.

Kuay4nu 360poBu: Muomnuja, acTUrMaTH3aM, BUIHA OCTPUHA, TUONTPHUja, HaKUIHHU JIEKU



