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Introduction. An increase in the proportion of elderly people leads to an
increase in degenerative diseases [1]. More than 2 billion people in the world
have an age-related physiological decline in accommodation - a presbyopia,
when visual disturbance at a close distance is perceived by patients as no less
problematic than distant ones [2,3]. Presbyopia has a negative impact on the
quality of life of people with the need to work at close distance [4]. It is known
that presbyopia is accompanied by various refractive anomalies, astigmatism in
particular. It is the most difficult to correct and relates to aberrations of the
second (lower) order [5]. However, low degree astigmatism (LDA) rarely is a
subject of in-depth study and correction, so even with high visual acuity in the
distance, visual acuity worsening is observed relatively shortly before 40 years.
Thus, classical optometry investigations rely on the minimal expediency of
correction of small (0.5-0.75D) degrees of astigmatism, which are considered by
the authors from the standpoint of "physiological™ [6]. However, in the structure
of astigmatism, 66% of cases fall into a low degree (up to 1.0 D) [7]. The
practical results of optical correction without considering the cylindrical
component at close dictance do not always satisfy the patient in everyday visual
activity. This problem is socially significant due to its proliferation and negative
Impact on the standard of living and visual performance. At the same time,
Issues related to the diagnosis and correction of astigmatism in presbyopia are

insufficient in the literature and require further study.



Aim. To analyze the effect of sphero-cylindrical and spherical correction in
presbyopic patients with the first detected astigmatism at a close distance work.
Material and methods. In the department of ophthalmology of HSEEU
“UMSA”, 43 patients (86 eyes) were examined at the age from 38 to 59 years,
on average 47 + 0.8 years. All patients have LDA with a difference between two
major meridians from 0.5D to 1.0D. Thus, reverse astigmatism (60° to 120°) was
detected in 67% (29 patients), and direct (from 0° to 30° and from 180° to 150°)
in 33% (14 patients). The exclusion group included: patients over the age of 60
years, patients with irregular astigmatism and correct astigmatism with oblique
axes (30° to 60° and 120° to 150°), patients with anisometropy greater than 1.0D
and with associated ophthalmologic pathology. At the diagnostic stage, all
patients were offered a variant of spherical and sphero-cylindrical optical
correction, and the data obtained formed two groups of comparison. At the
beginning of the study, 40% (17 patients) did not have optical correction for
close distances, and 60% (26 patients) had a previous spherical correction for
close distances, which at the study period did not satisfy them. All patients had
LDA diagnosed for the first time.

The examination included: a visometry without and with a correction by the
Golovin-Sivtsev table from a distance of 5 m; refractometry (Hoya AR-560
autorefractometer); determining the force of a spherical lens by a subjective
method; clarification of the force and axis of the cylinder using Jackson's cross-
cylinder = 0,5 D; detection of the leading eye; detection of binocular refractive
balance in conditions of polarization light or using prisms in 6.0D; selection of
add-ons (Add) taking into account the amplitude of accommodation and
individual patient needs (depth of vision); Visometry at a close (33 ¢cm) and
average (66 cm) distance using a modified ETDRS test with a selected spherical
and sphero-cylindrical correction; cross-line grid test with selected spherical and
sphero-cylindrical correction at close (33 cm) and average (66 cm) distances,

subjective tolerance of the selected correction.



Results. The following subjective complaints were found in patients without
optical correction for a close distance, at the stage of anamnesis collection: the
visual acuity was reduced from a distance of 33-40 cm - 40% (17 patients),
vagueness of the text - 40% (17 patients), eyes fatigue at close distance work -
33% (14 patients), discomfort in the eyes - 28% (12 patients), headache - 16% (7
patients). Patients with a pre-existing spherical correction for a short distance
had following complaints: the need to distance a text with to an average distance
of 66 cm - 60% (26 patients), vagueness of the text - 60% (26 patients), fatigue
at work -35% (15 patients), a sense of discomfort in the eyes - 21% (9 patients),
headache -16% (7 patients).

On average, in all examined patients monocular visual acuity in the distance
without correction was 0.83 + 0.1. The visual acuity from 33 cm distance in
patients without optical correction was 0.25 = 0.07 (45 + 2.3 optotypes) in
average, in patients with pre-existing spherical correction - 0.4 £ 0.02 (55 + 0,7
optotypes). The visual acuity from 66 cm distance in patients without optical
correction, was 0.5 £ 0.12 (47 + 1.0 optotypes) in average, in patients with pre-
existing spherical correction - 0.74 = 0.1 (52 + 1,0 optotypes).

According to refractometry, all patients were distributed as follows: with simple
myopic astigmatism - 47% (20 patients), with complicated myopic astigmatism -
16% (7 patients) and mixed astigmatism - 37% (16 patients). When specifying
the force and axis of a cylindrical lens using Jackson's = 0.5 D cross-cylinder, it
turned out that 19% (8 patients) were not sensitive to the cylindrical correction
for the distance given to them. In them, the degree of astigmatism according to
refractometry reached 0.63 = 0.01 D. Binocular refractive balance was observed
in 79% (34 patients), and 21% (9 patients) had the best vision at the leading eye.
All patients were given correction of vision in the distance according to the data
of the previous survey methods. Thus, monocular visual acuity from a distance
of 5 m with full optical correction was 1.0 + 0.01 in average, binocular - 1.2 +
0.04.



At spherical correction the chosen add-on was distributed as follows: Add 0,75
+ 0,12D (38-40 years old); Add 1.25 + 0.19D (41-45 years old); Add 1.75 +
0.24D (46-50 years old); Add 2.0 + 0.2D (51-55 years old); Add 2.25 + 0.23D
(56-59 years old). At sphero-cylindrical corrections: Add 0,5 + 0,18D (38-40
years old); Add 1.0 = 0.21D (41-45 years old); Add 1.75 £ 0.22D (46-49 years
old) Add 2.25 £ 0.24D (50-55 years old); Add 2,5D + 0,3D (56-59 years) (Fig.
1).
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Fig. 1. Comparison of the value of add-on with spherical and sphero-cylindrical

correction in patients of all ages.

When using the modified ETDRS test at a close distance (33 cm) with spherical
correction, patients were better able to recognize the presented optotypes in
comparison with the sphero-cylindrical correction given to them. Instead, at
mid-distance (66 cm), greater clarity and recognition of optotypes were

observed with sphero-cylindrical correction (Table I).

Table |



Comparison of visual acuity at close (33cm) and middle (66¢cm) distances using

spherical and sphero-cylindrical optical correction

Group No. Visual acuity | Number of | Visual acuity | Number of

comparison (33 optotypes (66 optotypes (66
centimeters) (33 centimeters) | centimeters)

centimeters)

1-spherical 0,95+0,06 73+1,4 0,8+0,05 55+1,0

correction

2-sphero- 0,61+0,02 64+0,8 1,58+0,01 70+0,02

cylindrical

correction

When using a cross-grate, 93% (40 patients) with sphero-cylindrical correction

marked the even clarity of the horizontal and vertical lines from the close (33

cm) and middle (66 cm) distances, while 7% (3 patients) paid attention to the

even clarity of the lines only from a distance of 66 cm. All patients with

spherical correction noticed uneven horizontal and vertical lines. Thus, at a close

distance horizontal lines were accented, and at medium distances - vertical ones
(Table I1, Table I11).

Table 11

Comparison of cross-line grid clarity with selected spherical and sphero-

cylindrical correction at a distance (33 cm)

Number  of
comparison

groups

The clarity of a cross-shaped grid from 33 cm

H

all lines

blurred

clearer horizontal

lines

clearer

vertical lines

all lines are

evenly clear




1— spherical

correction

2—  sphero-
cylindrical

correction

Table III

Comparison of cross-line grid clarity with selected spherical and sphero-

cylindrical correction at a distance (66 cm)

Number  of
comparison

groups

The clarity of a cross-shaped grid of 66 cm

H

all lines

blurred

clearer horizontal

lines

clearer

vertical lines

all lines are

evenly clear

1- spherical

correction

+

2—  sphero-
cylindrical

correction

With the use of spherical correction, the average indicator of the nearest point of

clear vision was 31 + 0.5 cm, with sphero-cylindrical - 39 £ 1.2 cm, and in the

absence of correction - 51 + 0.8 cm. The range of vision depth at close distance

was the smallest in the absence of correction - 15 + 0.02 cm, with the use of

spherical correction - 22 = 0.07 cm and at sphero-cylindrical one - 26 £ 0.03 cm

(Fig.2).
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Fig.2 Average values of depth of field indicators at close distance.

After choosing an optical correction option, 74% (32 patients) marked the
comfort and greater clarity of the image when working at a distance of 40-66 cm
using spherical cylindrical lenses, while 26% (11 patients) selected a spherical
correction, since they noticed a better subjective portability during reading and
had the need for visual work at a distance of less than 33 cm.

Discussion. Thus, the magnitude of the add-on with sphero-cylindrical
correction in comparison with the spherical increased at the age of 51-59 years
by 0,25D, whereas at the age of 38-45 years, when applying a sphero-cylindrical
correction, its value was less than 0,25 D, which, in our opinion, is related to the
age volume of accommodation. The average value of visual acuity at close range
(33 cm) in patients with spherical correction was better - 0.95 + 0.06 (73 + 1.4
optotypes) compared with sphero-cylindrical correction - 0.61 + 0.02 (64 £ 0.8
optotypes). The mean distance (66 cm) is better in patients with sphero-

cylindrical correction - 1,58 + 0,01 (70 = 0,02 optotypes) compared with



spherical correction - 0,8 + 0,05 (55 £ 1,0 optotypes) Almost all patients with
sphero-cylindrical correction marked the even clarity of the horizontal and
vertical lines of the cross-grate, while using spherical correction, they noticed
the unevenness of the clarity of the horizontal or vertical lines. Also, when using
spherical correction, the nearest point of clear vision was closer to the eye,
compared with sphero-cylindrical correction, but the range of depth of vision at
close range was greater when using sphero-cylindrical correction. At the stage of
determining the optical correction option, 74% of patients noted the comfort and
greater clarity of the image when working at a distance of 40-66 cm using
sphero-cylindrical lenses. 26% of patients chose a spherical correction, due to
better subjective tolerance in reading and the need for visual work at a distance
of less than 33 cm. Of these, 19% were not sensitive to the cylindrical correction
given to them at the stage of refinement of the force and the axis of the
cylindrical lens in the distance, using Jackson's cross-cylinder = 0,5D, despite
the presence of astigmatism by refractometry of 0.63 £ 0.01D.

Conclusions. 1. Spherical correction at a distance of 33 cm gives a clearer
visual acuity - 0,95 + 0,06 (73 + 1,4 optotypes) compared with sphero-
cylindrical - 0,61 £ 0,02 (64 + 0,8 optotypes )

2. Sphero-cylindrical correction at a distance of 66 cm gives a clearer visual
acuity - 1.58 £ 0.01 (70 + 0.02 optotypes) compared with spherical - 0.8 £ 0.05
(55 % 1.0 optotypes)

3. When applying sphero-cylindrical correction at close and middle distance,
93% of patients note the even clarity of the horizontal and vertical lines of the
cross-shaped grid.

4. The application of sphero-cylindrical optical lenses at close distance gives a 4

cm wider depth range than spherical correction.
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THE EFFECTIVENESS OF SPHERO-CYLINDRICAL
CORRECTION AT A SHORT DISTANCE IN PRESBYOPIC AGE
PATIENTS WITH THE FIRST DETECTED ASTIGMATISM
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The article presents the results of a survey of 43 patients (86 eyes) aged
38 to 59 years, on average 47 £ 0.8 years. In all patients, weak astigmatism with
a cylinder (Cyl) of 0.5 D to 1.0 D was found. At the diagnostic stage all patients
were offered a variant of spherical and sphero-cylindrical optical correction, the
data we obtained formed two groups of comparison. At the beginning of the
study, 40% (17 patients) had no optical correction near, and 60% (26 patients)
had spherical correction close, which at the time of the study did not satisfy
them. In all patients, astigmatism of the weak degree was diagnosed for the first
time.

The average value of visual acuity at close range (33 cm) in patients with
spherical correction was better - 0.95 + 0.06 (73 + 1.4 optotypes) compared with
sphero-cylindrical correction - 0.61 + 0.02 (64 = 0.8 optotypes). The mean
distance (66 cm) is better in patients with sphero-cylindrical correction - 1,58 +
0,01 (70 £ 0,02 optotypes) compared with spherical correction - 0,8 £ 0,05 (55 *
1,0 optotypes). Almost all patients with spherical cylindrical correction marked
the uniform clarity of the horizontal and vertical lines of the cross-grate, while
using spherical correction, they noticed the unevenness of the clarity of the
horizontal or vertical lines. Also, when using spherical correction, the nearest
point of clear vision was closer to the eye, compared with sphero-cylindrical
correction, but the range of depth of vision at close range was greater when
using sphero-cylindrical correction.

Keywords: astigmatism, presbyopia, optical correction.
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JOUIJABHICTh 3ACTOCYBAHHS C®EPO-IIMJITHAPUYHOI
KOPEKIII HA BJM3bKUX BIJCTAHSAAX Y MAIIEHTIB
MPECBIOIIIYHOI'O BIKY 3 IMEPHIE BUSBJIEHUM
ACTUT'MATHU3MOM

be3kopogsaiina I.M., Paanosa B.B., Hakoneunuii /I.O, be3xkopoBaiina
A.O.

B cratTi npeacraBnenHi pe3ynbTaTi 00cTexkeHHs 43 naiieHTiB (86 oueit)
y Bii Big 38 mo 59 pokiB, y cepennbomy 47 £ 0,8 pokiB. Y BCIX Malli€HTIB
BUSBJICHUIM acTUrMaTu3M ciiabkoro crymento 3 immiaapoM (Cyl) Big 0,5/ mo
1,0[. Ha erami AiarHOCTMKM YCIM TallieHTaM OyB 3ampOlOHOBAaHUN BapiaHT
chepuunoi Ta chepo-IMITHAPUIHOI ONTHYHOI KOPEKIlii, OTpUMaHI HaMUu JaHi
chopmyBanu 1Bl rpynu mnopiBHsHHS. Ha mouatox nocmimkxenns 40% (17
NaIi€HTIB) HE MaJld ONTUYHOI Kopekiii 30:1u3y, a 60% (26 maiieHTiB) Manu
nornepeHio cHepuyHy KOpeKIiliro 30JM3y, sika Ha MOMEHT JOCIHIKEHHS iX He
3QJI0BUIBHSIA. Y BCIX TAIlIEHTIB aCTUTMATH3M CJIA0KOro CTYyNeHIo OyB
JarHOCTOBAaHWM BIIEPIIIE.

CepenHe 3HaueHHS TOKA3HUKIB TOCTPOTH 30py Ha Oym3bKiil BimcTtaHi (33
CM) y mamieHTiB 3 chepuunoro kopekiiero Oymo kpamum — 0,95+0,06 (73+1,4
OIITOTHIIN) B TIOPIBHSAHHI chepo-ImmiHapuaHoio Kopekiiero — 0,61+0,02 (64+0,8
omrotunu). Ha cepenniit Bimcrani (66 cM) Kpaiie y TalieHTiB 3 cdepo-
mTiHIpuaHOI Kopekmiero — 1,58+0,01 (70+£0,02 onToTumiB) B MOPIBHSHHI 3
chepuunoro kopekiiero — 0,8+0,05 (55+1,0 ontotunis). Maiike yci maiieHTa 3
chepo-UMIIHAPUIHOI0  KOPEKII€I0  BiAMIiYaJW  PIBHOMIPHY  YITKICTh
TOPU30HTATBHUX Ta BEPTUKATBHUX JIIHINA XPECTOMOAIOHOT PEmIiTKH, HATOMICTh
py BUKOPHUCTaHHI CGEpUYHOI KOPEKIlii BOHU BigMidaldW HEPIBHOMIPHICTH
YITKOCTI TOPU30HTAIIBHUX a00 BEPTUKAIBHUX JIiHIN. TakoX, Mpu BUKOPUCTAHHI
chepuuHOi KOpeKI[li HallOMMKya TOUKa SCHOrO 30py Oyja Oulbll HAOIMKEHOIO

0 OKa, B MOPIBHSAHHI 3 cepo-IWIHAPUYHOI KOPEKIIIE, MPOoTe Alana3oH



NIMOMHU 30py HA ONM3BKIA BicTaHl OyB OUIBIIMM MPH BHUKOPUCTaHHI chepo-
HUATIHIPUIHOT KOPEKIIii.

KurouoBi ciioBa: acturmatusm, npecOionisi, ONTHYHA KOPEKIIs.
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