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ABSTRACT

Current methods to slow myopia progression based on the theory of peripheral defocus have shown their efficacy when used
as spectacle, contact, and orthokeratology lenses. Spectacle lenses with highly aspherical microlenslets (Stellest®) were
introduced into clinical practice in 2020, and their efficacy was rated highly in different studies.

AIM: To investigate peripheral defocus imposed by Stellest® spectacle lenses in myopic children.

MATERIAL AND METHODS: Peripheral refraction (PR) was evaluated in 42 children (84 eyes) with low-to-moderate myopia.
Patients of Group 1 (42 eyes) were examined under cycloplegic conditions, without correction and with HAL spectacle lenses,
in the primary position and different directions of gaze, 15° and 30° temporally (T) and nasally (N) from the fovea. Patients
of Group 2 (42 eyes) were examined under mydriatic conditions, without correction and with HAL spectacle lenses, 5°, 10°,
15° nasally and temporally from the fovea, in the different directions of gaze. PR was measured using the Grand Seiko WAM-
5500 open-field binocular autorefractor. To calculate peripheral defocus, central (axial) refraction was subtracted from the
peripheral spherical equivalent taking into account the +/- sign.

RESULTS: HAL spectacle lenses reduced hyperopic defocus and imposed a myopic one in all tested areas of the near retinal
periphery; the differences at N5 and N10 points were statistically significant (p <0.05). At N15 point ocular movements imposed
myopic defocus of -0.26 D (p <0.05). There is also a trend towards a decrease in hyperopic defocus at T15 and N30 points.
CONCLUSION: The first study of peripheral refraction with HAL spectacle lenses (Stellest®) helped demonstrate that the lenses
imposed myopic defocus on the retinal periphery, with the greatest defocus on the near nasal periphery.
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Koppekuus nepudepuyeckoro aedokyca
MUONUYECKUX rNnas o4KoBbIMM nMH3aMu HALs
E.N. Tapyrra!, H.A.Tapacosa', 0.B, MpockypuHa', C.3. KoHapaToBaZ

T HMUL, rnasHbix 6onesHeit uM. MenbMronsLia, Mocksa, Poceuitckas ®eaepaums
2HWU nepmatpum v oxpaHbl 350poBbs Aeteit PHLUX uM. B.B. Metposckoro, Mockea, Pocewiickas ®epepaums

AHHOTALIMA

CoBpeMeHHble METOZIbl TOPMOXKEHUS MPOrpPeCCUPOBaHNS BIM30pYKOCTH, OCHOBaHHbIE Ha Teopun nepudepuyeckoro fedokyca,
nokasanu cBok 3 deKTUBHOCTL B GopMaTe OYKOB, KOHTAKTHBIX JIMH3 UM OPTOKepaTonornieckoro Bo3aencTaus. OuKoBble
NMH3bI C BbicoKoachepnueckumm MukponuHsamu HALs (Stellest®) Bowwnm B KnnHu4ecKyto npakTuky B 2020 rogy v nonyyunm
BbICOKYH OLIEHKY 3Q(HEKTUBHOCTU B Pa3NMYHbIX UCCIIELOBAHUSX.

Lienb. Uccneposatb HaBeaéHHbIN o4kamm Stellest © nepudepudeckmii nedokyc MUONUYECKUX TNa3 y feTe.

Marepuan u MeTtopabl. lepudepnyeckyto pedparumio (NP) nccneposanm y 42 peteit (84 rnasa) ¢ Muonmeit cnaboi u cpeHen
cTenenu. MaumreHTam B nepBoM rpynne (42 rnasa) UMK M3MEPEHWI NPOBOAUIICA B YCNOBUAX LIMKIOMNEruM, 6e3 Koppekuum
1 B oukax HALs, npu B3rnsae npsaMo 1 ¢ OTKIIOHEHWEM B30pa, B 30Hax 15° n 30° K BUCKY M K HoCy OT LieHTpa ¢oBea. Bo BTO-
poii rpynne (42 rnasa) ¢ y3KMM 3paykoM U3MepeHus NpoBoaunm be3 Koppekumu u B oukax HALs, B 3oHax 5°, 10°, 15° K Hocy
(N) n K Bucky (T) oT LeHTpa ¢oBea ¢ 0THIOHeHMeM B3opa. [P onpeaensanm ¢ noMoLLbio BUHOKYApHOro aBTopedKepaToMeTpa
«0TKpbIToro nons» WAM 5500 ¢upmbl «Grand Seikox. [lns BoiumucneHus nepudepryeckoro Aedokyca U3 BeNMUMHbI nepude-
puyecKoro cdepaKBMBaEHTa BblYMTaNM 3Ha4eHWe LIEHTpabHOi (0ceBom) pedpaKumm ¢ yHETOM eé 3HaKa.

Pesynbtartbl. B oukax ¢ nmH3amu HALs Bo Bcex uccnefoBaHHbIX 30Hax 6amxHel nepudepum ceT4aTKM YCTpaHSEeTCS rnepMe-
TpoONUYecKuin  GopMmpyeTca Muonuyeckuin aedokyc; B 3oHax N5 n N10 — poctosepHslit (p <0,05). B 30He N15 npu oTkno-
HeHuK B3opa dopmupyeTcs Muonuyeckuit aedokyc Bennumton -0,26 antp (p <0,05). Mpu 3TOM NpocnexuBaeTca TeHAEHUMS
K YMEHbLLEHUIO rMnepMeTponuyeckoro fedokryca B T15 n N30.

3akuioyeHue. Briepeble npoBeAEHHOE McCen0BaHue nepudepuyeckoi pedpakumy B oukax ¢ nmH3amm HALs (Stellest®) no-
3BOUNIO NOATBEPAUTL (aKT HaBeLeHUs 3TUMU JIMH3aMKU MUONUYecKoro aedokyca Ha nepudepuio ceTyaTku, Hambonee Bbl-
paXKeHHOro Ha BnMKHEN HOCOBOI Nnepudepun.

Knwouesble cnoea: Muonus; nuH3bl HALs; Stellest; nepudepudeckuii nedokyc; nepudepnuyeckas pedpakums.
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INTRODUCTION

Current non-surgical methods to slow myopia
progression are based on the theory of peripheral defocus.
This theory suggests that the eye growth and refractive
development are influenced by optical defocus imposed on
the retinal periphery, with myopic defocus inhibiting anterior-
posterior axis elongation and hyperopic defocus accelerating
this process [1-5]. As shown in experimental studies, a
peripheral defocus mechanism involves changing the rate
of neuromodulator release and proteoglycan synthesis,
changing expression of various protein growth factors,
activity of metalloproteinases and their inhibitors, and the
level of transmembrane proteins in the eye tissues resulting
in transformation of the scleral matrix, thereby promoting
or inhibiting elongation of the axial length and increase of
refractive error [6]. This finding resulted in development of
a strategic concept using optical methods to control myopia
by imposing relative myopic defocus in the peripheral
field of view. These methods, including spectacle, contact,
and orthokeratological lenses, have demonstrated their
effectiveness in slowing myopia progression compared to
traditional monofocal lenses [7-14].

Orthokeratological lenses, multifocal contact lenses,
perifocal (Perifocal-M), and defocus incorporated multiple
segments (DIMS) spectacle lenses, and lenses with highly
aspherical microlenslets (HAL) were designed to impose
peripheral myopic defocus on the retina [15-28]. The similar
effect was reported with excimer laser treatment of myopia
[29-31].

As an optical method of controlling myopia, spectacle
lenses have recently attracted a lot of research interest
around the world, as they are the most convenient to use
in children and offer high compliance. Their wide adoption is
expected to reverse the growing myopia pandemic [32, 33].

Since 2015 the Helmholtz National Medical Research
Center of Eye Diseases has been diligently investigating
peripheral refraction (PR) with Perifocal-M spectacle lenses
imposing peripheral myopic defocus. Comprehensive
examination of perifocal lenses [34-38] using the proprietary
methods [39, 40] demonstrated imposed peripheral myopic
defocus (or reduced hyperopic defocus) in myopic eyes with
Perifocal-M spectacle lenses both in the primary position
(limited head rotation study) and different directions of gaze.
The latter is of significant value as, compared to contact
lenses, PR with spectacles ocular movements differs from
that in the primary position because light rays pass through
different areas of the lens with different refractive power.

A new design with highly aspherical microlenslets
(Stellest®) was introduced in 2020. Effectiveness of HAL
lenses with (Stellest®) in slowing myopia progression
has been demonstrated in both foreign and Russian
publications [41-44]. There are single reports of PR change
over time in uncorrected children while wearing HAL
spectacles [17]. A slight decrease in hyperopic defocus was
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found 15° and 30° of the horizontal meridian in the nasal
and temporal regions following 6 and 12 months of full-time
spectacle use. However, compared to Perifocal-M spectacles,
peripheral defocus with Stellest® spectacle lenses have not
been studied, and the nature of PR imposed by these lenses
remains unresolved.

AIM: To study peripheral defocus in myopic children
without correction and with HAL lenses, at 5° to 30°of nasal
and temporal retinal periphery, and in different directions of
gaze.

MATERIALS AND METHODS

PR was measured in 42 children (84 eyes) with low-
to-moderate myopia. The patients were divided into two
groups: Group 1 (42 eyes) was examined under cycloplegic
conditions, without correction and with HAL spectacle lenses,
in the primary position and different directions of gaze,
15° and 30° temporally and nasally from the fovea center;
Group 2 (42 eyes) was examined under mydriatic conditions,
without correction and with HALs spectacle lenses, 5°,
10°, 15° nasally and temporally from the fovea center, in
the different directions of gaze. Peripheral refraction was
determined using the Grand Seiko WAM-5500 open-field
binocular autorefractor. The target placed 50 cm from the
eyes was marked to fix the gaze in 5°, 10°, 15°, and 30°
nasal and temporal positions relative to the center. The
distance in centimeters was calculated according to the
Bradis tables based on the known length of one leg (50 cm)
and the specified angle of deviation. First, refraction was
determined in the primary position, then sequentially at each
fixation target. In the nasal and temporal directions of gaze,
refraction was measured in the nasal and temporal retinal
periphery, respectively. Spherical equivalent refraction was
calculated in each position. To calculate peripheral defocus,
central (axial) refraction was subtracted from the peripheral
spherical equivalent taking into account the +/- sign.

RESULTS

Table 1 shows the results of peripheral refraction
measurement at 15° and 30° of the horizontal meridian under
cycloplegic conditions. Uncorrected PR was determined only
with limited ocular movement, since numerous studies have
convincingly shown that uncorrected PRs in intact eyes in the
primary position (with a head rotation) and different directions
of gaze are identical within the 30° periphery [45, 46].

This is impossible with spectacles because the rays pass
through different areas of the lens with different refractive
power. Of note, the measurement of PR with HAL spectacle
lenses is challenging due to multiple microlenses resulting
in high cylinder values when refraction is determined through
microlenses and, on the contrary, in hyperopic defocus at
the points where the measuring beam passed through the
monofocal part of the lens. Repeated diligent measurements,
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Table 1. Peripheral defocus with and without Stellest spectacle lenses, in cycloplegic conditions, in the different directions of gaze and

primary position (with a head rotation)

Group 1 (n 42) T30° T15° N15° N30°
Cycloplegic, without spectacles (D) 0,7+¢1,42 0,19+0,74 0,19+0,72* 1,86+1,34
Cycloplegic, with spectacles, in the different directions 0.58+14 001410 0,26+1,22* 1142.46
of gaze (D)
With spectacles, in the primary position (D) 0,69+1,4 0,27+0,6 0,25+1,9 1,78+1,7

Note: T, measurements at a point relative to the temple from the center of the fovea; N, measurements at a point relative to the nose from the center

of the fovea.
* The differences in the parameters are statistically significant (p <0.05).

followed by calculation of the spherical equivalent in each
area tested, finally yielded the average values of peripheral
defocus (Table 1).

As shown in the table, uncorrected PD was hyperopic in
all tested areas and increased from the middle to the far
periphery. At N15 point, ocular movements with spectacle
correction imposed myopic defocus of -0.26 D (p <0.05).
There is also a clear trend towards a decrease in hyperopic
defocus at T15 and N30 points. The measurement in the
primary position did not reveal the similar changes. This
may be associated with challenges when measuring PR with
a head rotation, interferences due to the spectacle frame,
and resulting errors. Therefore, further measurements were
conducted only with ocular movement.

The results of PR evaluation under mydriatic conditions
in the near retinal periphery (5° and 10° from the fixation
point) are shown in Table 2. Uncorrected defocus was also
hyperopic at all points but lower. For instance, at 5° nasal and
temporal points, low hyperopic defocus was close to zero
and significantly lower than at 15° point in Group 1 (0.06+0.4
at T5 and 0.07+0.3 at N5 vs. 0.19+0.74 at T15 and 0.19+0.72 at
N15, respectively). This finding supports the described trend
towards an increase in hyperopic defocus to the periphery.
PD at 10° was close to that at 15° in Group 1, with average
PD at N10 non-significantly lower, and PD at T10 non-
significantly higher. Comparing the PD at symmetrical 15°
peripheral points gave interesting results. Group 1 and 2 were
evaluated under cycloplegic and non-cycloplegic conditions,
respectively. Since the targets were at 50 cm from the eye,
the fixation was inevitably accompanied by accommaodation.
The latter is known to change the shape and refractive
power of the lens, which also affects peripheral refraction.

Any accommodation strain thickens the lens inducing
negative spherical aberration which results in hyperopic
defocus in the periphery. Comparison of PD at 15° under
cycloplegic and non-cycloplegic conditions partially supports
this consideration. At T15 point under mydriatic conditions
(Group 2), hyperopic defocus was twice higher than under
cycloplegic conditions (Group 1: 0.19+0.74). There were no
significant differences in the corresponding nasal periphery.
The PD measurements in Groups 1 and 2 being performed in
different patients certainly limit the data interpretation. Inter-
eye comparison of PD under cycloplegic and non-cycloplegic
conditions warrants further investigations.

HAL spectacle lenses reduced hyperopic defocus
and imposed a myopic one in all tested areas of the near
retinal periphery; the changes at N5 and N10 points reached
statistical significance (Table 2).

The obtained data showed that individual corrected
and uncorrected PD values varied significantly. Individual
defocus values obtained with Stellest® spectacle lenses
were analyzed both in the primary position and different
directions of gaze. With ocular movement, myopic defocus
was most common (38 of 42 eyes) in the near nasal
periphery. In the near temporal periphery, myopic defocus
was observed in half of the examined eyes (21). Myopic
defocus at 30° nasal and temporal points with Stellest®
spectacle lenses was reported in 25% of eyes (in 9 and
11 eyes, respectively).

In the primary position, myopic defocus imposed by
Stellest® spectacle lenses was most common in the near
nasal periphery of the retina (in 27 of 42 eyes). In the near
and far temporal periphery, it was observed in 13 and 11 eyes,
respectively; at N30 point it was reported in 4 eyes.

Table 2. Peripheral defocus under mydriatic conditions in the near area only with ocular movement

Group 2 (n 42) T15° T10° T5° N5° N10° N15°
Uncorrected (D) 0,37+0,8 0,2310,5 0,06+0,4 0,07+0,3* 0,12+0,6* 0,11+0,7
Corrected (D) 0,04+0,6 -0,010,7 -0,03£0,5 -0,19+0,5* -0,23+0,4* -0,08+0,7

Note: T, measurements at a point relative to the temple from the center of the fovea; N, measurements at a point relative to the nose from the center

of the fovea.
*The differences in the parameters are statistically significant (p <0.05).
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Table 3. Peripheral defocus with Stellest® spectacle lenses and ocular movement, n=42 eyes. Myopic defocus at different peripheral points

(T30: 11 eyes; T15: 21 eyes; N15: 38 eyes; N30: 9 eyes)

Retinal area

T30

T15 N15 N30

Number of eyes with myopic defocus

(il 21 38 9

Note: T, measurements at a point relative to the temple from the center of the fovea; N, measurements at a point relative to the nose from the center

of the fovea.

Table 4. Peripheral defocus with Stellest® spectacle lenses in the primary position, n=42 eyes. Myopic defocus at different peripheral points

(T30: 11 eyes; T15: 13 eyes; N15: 27 eyes; N30: 4 eyes)

Retinal area

T30

T15 N15 N30

Number of eyes with myopic defocus

1 13 27 4

Note: T, measurements at a point relative to the temple from the center of the fovea; N, measurements at a point relative to the nose from the center

of the fovea.

CONCLUSION

The first study of peripheral refraction with HAL spectacle
lenses (Stellest®) helped demonstrate that the lenses
imposed myopic defocus on the retinal periphery, with the
greatest defocus on the near nasal periphery.

ADDITIONAL INFORMATION

Funding source: This work was not supported by any external
sources.

Competing interests: Authors declare no explicit or potential
conflicts of interests associated with the publication of this article.

REFERENCES

1. Benavente-Perez A, Nour A, Troilo D. The effect of simultaneous
negative and positive defocus on eye growth and development
of refractive state in marmosets. Invest Ophthalmol Vis Sci.
2012;53(10):6479—6487. doi: 10.1167/i0vs.12-9822

2. Delshad S, Collins MJ, Read SA, Vincent SJ. The time
course of the onset and recovery of axial length changes
in response to imposed defocus. Sci Rep. 2020;10(1):8322.
doi: 10.1038/s41598-020-65151-5

3. Benavente-Perez A, Nour A, Troilo D. Axial eye growth
and refractive error development can be modified by
exposing the peripheral retina to relative myopic or hyperopic
defocus. Invest Ophthalmol Vis Sci. 2014;55(10):6765-6773.
doi: 10.1167/iovs.14-14524

4 Smith EL, Hung LF, Huang J. Relative peripheral
hyperopic defocus alters central refractive development
in infant monkeys. Vision Res. 2009;49(19):2386-2392.
doi: 10.1016/j.visres.2009.07.011

5. Norton TT, Siegwart JT, Amedo AO. Effectiveness of hyperopic
defocus, minimal defocus, or myopic defocus in competition with a
myopiagenic stimulus in tree shrew eyes. Invest Ophthalmol Vis Sci.
2006;47(11):4687-4699. doi: 10.1167/i0vs.05-1369

6. Lagace JP. The theory of change of the retinal peripheral
defocus and myopia progression. Vestnik optometrii. 2011;(1):48—
57. (In Russ.)

DOl https://doi.org/10.17816/rpaj636257

Author contributions: All authors confirm that their authorship
meets the international ICMJE criteria (all authors made a
substantial contribution to the conception of the work, conducting
the study, drafting and revising the work, final approval of
the version to be published). The authors made the following
contributions. E.P. Tarutta developed the concept, designed the
study, critically reviewed the manuscript for important intellectual
content, provided final approval of the version to be published;
N.A. Tarasova was responsible for database creation, data analysis,
examination of patients, statistical analysis, and writing of the
manuscript; 0.V. Proskurina designed the study and participated
in examination of patients; S.E. Kondratova participated in data
analysis and examination of patients.

7. Chamberlain P, Peixoto-de-Matos SC, Logan NS, et al. A 3-year
randomized clinical trial of misight lenses for myopia control. Optom
Vis Sci. 2019;96(8):556-567. doi: 10.1097/0PX.0000000000001410
8. Li Q, Fang F. Advances and challenges of soft contact lens
design for myopia control. Appl Opt. 2019;58(7):1639-1656.
doi: 10.1364/A0.58.001639

9. Gonzalez-Meijome JM, Faria-Ribeiro MA, Lopes-Ferreira DP,
et al. Changes in peripheral refractive profile after orthokeratology
for different degrees of myopia. Curr Eye Res. 2016;41(2):199-207.
doi: 10.3109/02713683.2015.1009634

10. Lam CS, Tang WC, Tse DY, et al. Defocus incorporated soft
contact (DISC) lens slows myopia progression in Hong Kong chinese
schoolchildren: a 2-year randomised clinical trial. Br J Ophthalmol.
2014;98(1):40-45. doi: 10.1136/bjophthalmol-2013-303914

11. Smith EL. Prentice award lecture 2010: a case for peripheral
optical treatment strategies for myopia. Optom Vis Sci.
2011;88(9):1029-1044. doi: 10.1097/0PX.0b013e3182279cfa

12. Tarutta EP, Proskurina OV, Markossian GA, et al. A strategically
oriented conception of optical prevention of myopia onset and
progression. Russian Ophihalmological Journal 2020;13(4):7-16.
EDN: NVXPXF doi: 10.21516/2072-0076-2020-13-4-7-16

13. Lin Z, Martinez A, Chen X, et al. Peripheral defocus with
single-vision spectacle lenses in myopic children. Optom Vis Sci.
2010;87(1):4-9. doi: 10.1097/0PX.0b013e3181c078f1

223


https://doi.org/10.17816/rpoj636257
https://doi.org/10.1167/iovs.12-9822
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Read+SA&cauthor_id=32433541
https://doi.org/10.1038/s41598-020-65151-5
https://doi.org/10.1167/iovs.14-14524
https://doi.org/10.1016/j.visres.2009.07.011
https://doi.org/10.1167/iovs.05-1369
https://doi.org/10.1097/OPX.0000000000001410
https://doi.org/10.1364/AO.58.001639
https://doi.org/10.3109/02713683.2015.1009634
https://doi.org/10.1136/bjophthalmol-2013-303914
https://doi.org/https:/doi.org/10.1097/opx.0b013e3182279cfa
https://elibrary.ru/nvxpxf
https://doi.org/10.21516/2072-0076-2020-13-4-7-16
https://doi.org/10.1097/OPX.0b013e3181c078f1

224

ORIGINAL STUDY ARTICLE

14. Atchison DA, Mathur A, Varnas SR. Visual performance with
lenses correcting peripheral refractive errors. Optom Vis Sci.
2013;90(11):1304-1311. doi: 10.1097/0PX.0000000000000033

15. Lam CS, Tang WC, Tse DY, et al. Defocus incorporated multiple
segments (DIMS) spectacle lenses slow myopia progression: a
2-year randomised clinical trial. Br J Ophthalmol. 2020;104(3):363-
368. doi: 10.1136/bjophthalmol-2018-313739

16. Bao J, Yang A, Huang Y, et al. One-year myopia control efficacy
of spectacle lenses with aspherical lenslets. Br J Ophthalmol.
2022;106(8):1171-1176. doi: 10.1136/bjophthalmol-2020-318367
17. Huang Y, Zhang J, Yin Z, et al. Effects of spectacle lenses with
aspherical lenslets on peripheral eye length and peripheral refraction
in myopic children: a 2-year randomized clinical trial. Trans( Vis Sci
Technol. 2023;12(11):15. doi: 10.1167/tvst.12.11.15

18. Zhang HY, Lam CS, Tang WC, et al. Defocus incorporated
multiple segments spectacle lenses changed the relative peripheral
refraction: a 2-year randomized clinical trial. /nvest Ophthalmol Vis
Sci. 2020;61(5):53. doi: 10.1167/iovs.61.5.53

19. Fedtke C, Ehrmann K, Bakaraju RC. Peripheral refraction
and spherical aberration profiles with single vision, bifocal
and multifocal soft contact lenses. J Optom. 2020;13(1):15-28.
doi: 10.1016/j.optom. 2018.11.002

20. Tarutta EP, Harutyunyan SG. The impact of orthokeratologic
contact lenses on spherical aberration of the optical system of
the eye. Russian Ophihalmological Journal. 2018;11(2):17-21.
EDN: UQDYLL doi: 10.21516/2072-0076-2018-11-2-17-21

21. Tarutta EP, Tarasova NA, Milash SV, et al. The influence of different
means of myopia correction on peripheral refraction depending
on the direction of gaze. Russian Annals of ophthalmology =
Vestnik oftalmologii.  2019;135(4):60—-69. EDN: OFMKAT
doi: 10.17116/0ftalma201913504160

22. Hiraoka T, Matsumoto Y, Okamoto F, et al. Corneal higher-order
aberrations induced by overnight orthokeratology. Am J Ophthalmol.
2005;139(3):429-436. doi: 10.1016/j.3j0.2004.10.006

23. Yoo YS, Kim DY, Byun YS, et al. Impact of peripheral optical
properties induced by orthokeratology lens use on myopia progression.
Heliyon. 2020;6(4):e03642. doi: 10.1016/].heliyon.2020.e03642

24.Si JK, Tang K, Bi HS, et al. Orthokeratology for myopia
control: a meta-analysis. Optom Vis Sci. 2015;92(3):252-257.
doi: 10.1097/0PX.0000000000000505

25. Lee Y, Wang J, Chiu C. Effect of orthokeratology on myopia
progression: twelve-year results of a retrospective cohort study.
BMC Ophthalmol. 2017;17(1):243. doi: 10.1186/512886-017-0639-4
26. Li SM, Kang MT, Wu SS, et al. Studies using concentric ring
bifocal and peripheral add multifocal contact lenses to slow myopia
progression in schoolaged children: a meta-analysis. Ophthalmic
Physiol Opt. 2017;37(1):51-59. doi: 10.1111/0p0.12332

27. Tarutta EP, Tarasova NA, Proskurina OV, et al. Peripheral
defocus of myopic eyes corrected with perifocal-m glasses,
monofocal glasses, and soft contact lenses. Russian
Ophihalmological Journal. 2018;11(4):36—42. EDN: YPHUTJ
doi: 10.21516/2072-0076-2018-11-4-36-41

28. Queirés A, Amorim-de-Sousa A, Lopes-Ferreira D, et
al. Relative peripheral refraction across 4 meridians after
orthokeratology and LASIK surgery. Eye Vis (Lond). 2018;5:12.
doi: 10.1186/s40662-018-0106-1

29. Neroev VV, Tarutta EP, Khandzhyan AT, et al. Difference
in profile of peripheral defocus after orthokeratology

Vol. 19 (4) 2024

DOl https://doi.org/10.17816/rpaj636257

Russian Pediatric Ophthalmology

and eximer laser correction of myopia. Russian
Ophihalmological  Journal.  2017;10(1):31-35. EDN: YFQCEX
doi: 10.21516/2072-0076-2017-10-1-31-35

30. Khodzhabekyan NV, Khandzhyan AT, Tarutta EP, et al. Changes of
high order aberrations after photorefractive keratectomy (PRK) and
femtolasik. Russian Ophihalmological Journal. 2022;15(1):99-104.
EDN: JXUQQV doi: 10.21516/2072-0076-2022-15-1-99-104

31. Holden BA, Fricke TR, Wilson DA, et al. Global prevalence
of myopia and high myopia and temporal trends from 2000
through  2050.  Ophthalmology.  2016;123(5):1036—-1042.
doi: 10.1016/j.0phtha.2016.01.006

32. Wolffsohn JS, Calossi A, Cho P, et al. Global trends in
myopia management attitudes and strategies in clinical
practice: 2019 update. Cont Lens Anterior Eye. 2020;43(1):9-17.
doi: 10.1016/j.clae.2019.11.002

33. Tarutta EP, Proskurina QV, Milash SV, et al. Peripheral defocus
induced by “Perifocal-M" spectacles and myopia progression
in children. Russian pediatric ophthalmology = Rossiyskaya
pediatricheskaya oftal’'mologiya. 2015;10(2):33-37. EDN: TSKREB
34. Ibatulin RA, Proskurina OV, Tarutta EP. Multi-factoral mechanisms
of therapeutic effect of perifocal spectacles (Perifocal-M) on
progressive myopia in children. Ophthalmology. 2018;15(4):433-438.
EDN: TLNFSK doi: 10.18008/1816-5095-2018-4-433-438

35. Tarutta EP, Proskurina OV, Tarasova NA, et al. Myopia predictors
as a starting point for active prevention of myopia development.
Russian ~ Ophihalmological ~ Journal.  2018;11(3):107-112.
EDN: RWPLJZ doi: 10.21516/2072-0076-2018-11-3-107-112

36. Tarutta EP, Proskurina OV, Tarasova NA, Markosyan GA. Analysis
of risk factors that cause myopia in pre-school children and primary
school students. Health Risk Analysis. 2019;(3):26—33. EDN: XZMFZQ
doi: 10.21668/health.risk/2019.3.03

37. Tarutta EP, Proskurina OV, Tarasova NA, et al. Long-term results
of perifocal defocus spectacle lens correction in children with
progressive myopia. Russian Annals of ophthalmology = Vestnik
oftalmologii. 2019;135(5):46-53. EDN: HPZNZC
doi: 10.17116/0ftalma201913505146

38. Patent RUS N® RU 2367333 C1. Byul. N° 26. Tarutta EP,
lomdina EN, Kvaratskhelia NG. Method of studying peripheral
refraction. (In Russ.) Available from: http://www.freepatent.ru/
patents/2367333. Accessed: 15.10.2024.

39. Clinical guidelines. Myopia. Approved by the Ministry of Health
of the Russian Federation. Association of Ophthalmologists; 2017.
46 p. (In Russ.)

40. Proskurina OV, Tarutta EP, Tarasova NA, et al. Annual results
of the use of spectacle lenses with embedded rings of high-
spherical microlenses Stellest for the control of myopia. Russian
pediatric ophthalmology. 2023;18(4):191-203. EDN: QZANVF
doi: 10.17816/rp0j567973

41. Proskurina QV, Tarutta EP, Tarasova NA, et al. Effect of Stellest
spectacle lenses on the refractive dynamics of children with
myopia. Results of observation during 1 year. Russian national
ophthalmological forum. 2023;1:195-198. (In Russ.) EDN: LYSTOS
42.Li X, Huang Y, Yin Z et al. Myopia control efficacy of
spectacle lenses with aspherical lenslets: results of a 3-year
follow-up study. Am J Ophthalmol. 2023;253:160-168.
doi: 10.1016/}.aj0.2023.03.030

43. Guo H, Li X, Zhang X, et al. Comparing the effects of highly
aspherical lenslets versus defocus incorporated multiple segment



https://doi.org/10.17816/rpoj636257
https://doi.org/10.1097/OPX.0000000000000033
https://doi.org/10.1136/bjophthalmol-2018-313739
https://doi.org/10.1136/bjophthalmol-2020-318367
https://doi.org/10.1167/tvst.12.11.15
https://doi.org/10.1167/iovs.61.5.53
https://doi.org/10.1016/j.optom
https://elibrary.ru/uqdyll
https://doi.org/10.21516/2072- 0076-2018-11-2-17-21
https://elibrary.ru/ofmkat
https://doi.org/10.17116/oftalma201913504160
https://doi.org/10.1016/j.ajo.2004.10.006
https://doi.org/10.1016/j.heliyon.2020.e03642
https://doi.org/10.1097/OPX.0000000000000505
https://doi.org/10.1186/s12886-017-0639-4
https://doi.org/10.1111/opo.12332
https://elibrary.ru/yphutj
https://doi.org/10.21516/2072-0076-2018-11-4-36-41
https://doi.org/10.1186/s40662-018-0106-1
https://elibrary.ru/yfqcex
https://doi.org/10.21516/2072-0076-2017-10-1-31-35
https://elibrary.ru/jxuqqv
https://doi.org/10.21516/2072-0076-2022-15-1-99-104
https://doi.org/https:/doi.org/10.1016/j.ophtha.2016.01.006
https://doi.org/10.1016/j.clae.2019.11.002
https://elibrary.ru/tskreb
https://elibrary.ru/tlnfsk
https://doi.org/10.18008/1816-5095-2018-4-433-438
https://elibrary.ru/rwpljz
https://doi.org/10.21516/2072-0076-2018-11-3-107-112
https://elibrary.ru/xzmfzq
https://doi.org/10.21668/health.risk/2019.3.03
https://elibrary.ru/hpznzc
https://doi.org/10.17116/oftalma201913505146
http://www.freepatent.ru/patents/2367333
http://www.freepatent.ru/patents/2367333
https://elibrary.ru/qzanvf
https://doi.org/10.17816/rpoj567973
https://elibrary.ru/lystos
https://doi.org/10.1016/j.ajo.2023.03.030

ORIGINAL STUDY ARTICLE

spectacle lenses on myopia control. Sci Rep. 2023;13(1):3048.
doi: 10.1038/s41598-023-30157-2

44, Tarutta EP, Milash SV, Tarasova NA, et al. Peripheral refraction
and retinal contour in children with myopia by results of refractometry
and partial coherence interferometry. Russian Annals of ophthalmolo
gy.2014;130(6):44—49. EDN: THPQSJ

JIUTEPATYPA

1. Benavente-Perez A, Nour A, Troilo D. The effect of simultaneous
negative and positive defocus on eye growth and development of
refractive state in marmosets // Invest Ophthalmol Vis Sci. 2012.
Vol. 53, N 10. P. 6479-6487. doi: 10.1167/iovs.12-9822

2. Delshad S., Collins M.J., Read S.A., Vincent S.J. The time course
of the onset and recovery of axial length changes in response
to imposed defocus // Sci Rep. 2020. Vol. 10, N 1. P. 8322.
doi: 10.1038/s41598-020-65151-5

3. Benavente-Perez A, Nour A, Troilo D. Axial eye growth and
refractive error development can be modified by exposing the
peripheral retina to relative myopic or hyperopic defocus // Invest
Ophthalmol Vis Sci. 2014. Vol. 55, N 10. P. 6765-6773.
doi: 10.1167/iovs.14-14524

4. Smith EL., Hung LF., Huang J. Relative peripheral
hyperopic defocus alters central refractive development in
infant monkeys // Vision Res. 2009. Vol. 49, N 19. P. 2386-2392.
doi: 10.1016/j.visres.2009.07.011

5. Norton T.T., Siegwart JT, Amedo A.Q. Effectiveness
of hyperopic defocus, minimal defocus, or myopic defocus
in competition with a myopiagenic stimulus in tree shrew
eyes // Invest Ophthalmol Vis Sci. 2006. Vol. 47, N 11. P. 4687-4699.
doi: 10.1167/iovs.05-1369

6. Jarace .M. Teopua n3meHeHWs peTuHanbHOrO nepudepuye-
cKoro edokyca 1 nporpeccupoBaHue M1onum // BecTHUK onTome-
Tpum. 2011. N2 1. C. 48-57.

7. Chamberlain P., Peixoto-de-Matos S.C., Logan NS., et
al. A 3-year randomized clinical trial of misight lenses for
myopia control // Optom Vis Sci. 2019. Vol. 96, N 8. P. 556-567.
doi: 10.1097/0PX.0000000000001410

8. Li Q, Fang F. Advances and challenges of soft contact lens
design for myopia control // Appl Opt. 2019. Vol. 58, N 7. P. 1639-
1656. doi: 10.1364/A0.58.001639

9. Gonzalez-Meijome J.M,, Faria-Ribeiro M.A., Lopes-Ferreira D.P,,
et al. Changes in peripheral refractive profile after orthokeratology
for different degrees of myapia // Curr Eye Res. 2016. Vol. 41, N 2.
P. 199-207. doi: 10.3109/02713683.2015.1009634

10. Lam CS., Tang W.C, Tse D.Y, et al. Defocus incorporated
soft contact (DISC) lens slows myopia progression in Hong
Kong chinese schoolchildren: a 2-year randomised clinical
trial // Br J Ophthalmol. 2014. Vol. 98, N 1. P. 40-45.
doi: 10.1136/bjophthalmol-2013-303914

11. Smith  E.L. Prentice award lecture 2010: a case
for  peripheral optical treatment strategies for
myopia // Optom Vis Sci. 2011. Vol. 88, N 9. P. 1029-1044.
doi: 10.1097/0PX.0b013e3182279cfa

12. Tapytra E.N., Mpockypura O.B., MapkocsH A, n ap. Crpate-
FMYECKM OPUEHTMPOBaHHAsA KOHLIENLMS ONTUYECKON NpodUNaKTUKK
BO3HMKHOBEHMS W NPOrPeccpoBaHns Muonum // Poccuiickui od-
Tanbmonorudeckui xypHan. 2020. T. 13, N2 4. C. 7-16. EDN: NVXPXF
doi: 10.21516/2072-0076-2020-13-4-7-16

Vol. 19 (4) 2024

DOl https://doi.org/10.17816/rpaj636257

Russian Pediatric Ophthalmology

45. Tarutta EP, lomdina EN, Kvaratskhelia NG, Filinova OB.
Method of peripheral eye refraction research. In: Russian National
Ophthalmological Forum: proceedings of the scientific-practical
conference with international participation. Moscow; 2008. P. 582-
586. (In Russ.)

13. Lin Z, Martinez A,, Chen X,, et al. Peripheral defocus with single-
vision spectacle lenses in myopic children // Optom Vis Sci. 2010.
Vol. 87, N 1. P. 4-9. doi: 10.1097/0PX.00013e3181c078f1

14. Atchison D.A., Mathur A, Varnas S.R. Visual performance with
lenses correcting peripheral refractive errors // Optom Vis Sci. 2013.
Vol. 90, N 11. P. 1304-1311. doi: 10.1097/0PX.0000000000000033
15. Lam CS,, Tang W.C,, Tse D.Y., et al. Defocus incorporated multiple
segments (DIMS) spectacle lenses slow myopia progression: a
2-year randomised clinical trial // Br J Ophthalmol. 2020. Vol. 104,
N 3. P. 363-368. doi: 10.1136/bjophthalmol-2018-313739

16. Bao J., Yang A, Huang Y., et al. One-year myopia control efficacy
of spectacle lenses with aspherical lenslets // Br J Ophthalmol. 2022.
Vol. 106, N 8. P. 1171-1176. doi: 10.1136/bjophthalmol-2020-318367
17. Huang Y., Zhang J., Yin Z,, et al. Effects of spectacle lenses with
aspherical lenslets on peripheral eye length and peripheral refraction
in myopic children: a 2-year randomized clinical trial // Transl Vis Sci
Technol. 2023. Vol. 12, N 11. P. 15. doi: 10.1167/tvst.12.11.15

18. Zhang H.Y., Lam CS,, Tang W.C., et al. Defocus incorporated
multiple segments spectacle lenses changed the relative peripheral
refraction: a 2-year randomized clinical trial // Invest Ophthalmol Vis
Sci. 2020. Vol. 61, N 5. P. 53. doi: 10.1167/iovs.61.5.53

19. Fedtke C., Ehrmann K., Bakaraju R.C. Peripheral refraction and
spherical aberration profiles with single vision, bifocal and multifocal
soft contact lenses // J Optom. 2020. Vol. 13, N 1. P. 15-28.
doi: 10.1016/}.optom. 2018.11.002

20. Tapytra EN., Apytionsn C.I. BansHve opToKepaTonornyeckmx
JMH3 Ha cdepuyeckylo abeppauyio OMTUYECKOM CUCTEMbI fa-
3a // Poceuiickuia odtansMonornyeckuin ypHan. 2018. T. 11, Ne 2.
C. 17-21. EDN: UQGDYLL doi: 10.21516/2072-0076-2018-11-2-17-21
21. Tapytra EM., Tapacosa H.A., Mwnaw CB. n ap. Bausnve
Pa3NNYHbIX CPELCTB KOPPEKUMM MUMOMUM Ha nepudepuyeckyio
pedpaKLMio B 3aBUCMMOCTM OT HarpaBneHus B3opa // Bect-
HUK odtanbmonormun. 2019. T. 135, N® 4. C. 60-69. EDN: OFMKAT
doi: 10.17116/0ftalma201913504160

22. Hiraoka T., Matsumoto Y., Okamoto F., et al. Corneal higher-order
aberrations induced by overnight orthokeratology // Am J Ophthalmol.
2005. Vol. 139, N 3. P. 429-436. doi: 10.1016/j.aj0.2004.10.006

23. Yoo Y.S., Kim D.Y., Byun Y.S, et al. Impact of peripheral
optical properties induced by orthokeratology lens use on
myopia progression// Heliyon. 2020. Vol. 6, N 4. P. e03642.
doi: 10.1016/j.heliyon.2020.e03642

24. Si J K., Tang K, BiH.S., et al. Orthokeratology for myopia control:
a meta-analysis // Optom Vis Sci. 2015. Vol. 92, N 3. P. 252-257.
doi: 10.1097/0PX.0000000000000505

25.Lee Y, Wang J, Chiu C. Effect of orthokeratology on
myopia progression: twelve-year results of a retrospective
cohort study // BMC Ophthalmol. 2017. Vol. 17, N 1. P. 243.
doi: 10.1186/512886-017-0639-4

26. Li SM,, Kang M.T., Wu S.S,, et al. Studies using concentric ring
bifocal and peripheral add multifocal contact lenses to slow myopia

225


https://doi.org/10.17816/rpoj636257
https://doi.org/10.1038/s41598-023-30157-2
https://elibrary.ru/thpqsj
https://doi.org/10.1167/iovs.12-9822
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Collins+MJ&cauthor_id=32433541
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Read+SA&cauthor_id=32433541
https://doi.org/10.1038/s41598-020-65151-5
https://doi.org/10.1167/iovs.14-14524
https://doi.org/10.1016/j.visres.2009.07.011
https://doi.org/10.1167/iovs.05-1369
https://doi.org/10.1097/OPX.0000000000001410
https://doi.org/10.1364/AO.58.001639
https://doi.org/10.3109/02713683.2015.1009634
https://doi.org/10.1136/bjophthalmol-2013-303914
https://doi.org/https:/doi.org/10.1097/opx.0b013e3182279cfa
https://elibrary.ru/nvxpxf
https://doi.org/10.21516/2072-0076-2020-13-4-7-16
https://doi.org/10.1097/OPX.0b013e3181c078f1
https://doi.org/10.1097/OPX.0000000000000033
https://doi.org/10.1136/bjophthalmol-2018-313739
https://doi.org/10.1136/bjophthalmol-2020-318367
https://doi.org/10.1167/tvst.12.11.15
https://doi.org/10.1167/iovs.61.5.53
https://doi.org/10.1016/j.optom
https://elibrary.ru/uqdyll
https://doi.org/10.21516/2072- 0076-2018-11-2-17-21
https://elibrary.ru/ofmkat
https://doi.org/10.17116/oftalma201913504160
https://doi.org/10.1016/j.ajo.2004.10.006
https://doi.org/10.1016/j.heliyon.2020.e03642
https://doi.org/10.1097/OPX.0000000000000505
https://doi.org/10.1186/s12886-017-0639-4

226

ORIGINAL STUDY ARTICLE

progression in schoolaged children: a meta-analysis // Ophthalmic
Physiol Opt. 2017. Vol. 37, N 1. P. 51-59. doi: 10.1111/0p0.12332
27. Tapytta E.l., Tapacosa H.A., TflpockypuHa 0.B., Mu-
naw C.B. Mepudepuyeckunin fedoKyc MUOMMYECKUX a3 npw
KOppeKumMn nepudoKanbHbIMKU, MOHOMOKANbHBIMU  04YKaMK
M MACKUMU KOHTaKTHbIMW NIMH3aMK // Poccuiickmii odTanbMo-
norunyeckun xypHan. 2018. T. 11, N® 4. C. 36-42. EDN: YPHUTJ
doi: 10.21516/2072-0076-2018-11-4-36-41

28. Queirds A., Amorim-de-Sousa A, Lopes-Ferreira D., et al. Relative
peripheral refraction across 4 meridians after orthokeratology
and LASIK surgery // Eye Vis (Lond). 2018. Vol. 5. P. 12.
doi: 10.1186/s40662-018-0106-1

29. Hepoes B.B., Tapytra E.M,, XaHmksaH A.T., n op. Pasannuma npo-
duns nepudepmnyeckoro aedoKyca nocie OPTOKEPATONorMyecKom
W 3KCKMEPIa3epHo KoppeKLmm Muonum // Poccuickuin odrans-
mosormyeckun ypHan. 2017. T. 10, N 1. C. 31-35. EDN: YFQCEX
doi: 10.21516/2072-0076-2017-10-1-31-35

30. XomxabexsH H.B., XanowsaH AT, Tapyrta EI., v ap. M3meHe-
HWe abeppauwmii BbICLIMX MOPSAKOB nocne (hoTopedpaKLMOHHON
kepaTakTommn (OPK) n demronacuk // Poccuitckuid obTanbmo-
norndeckuin xypHan. 2022. T. 15, N2 1. C. 99-104. EDN: JXUQQV
doi: 10.21516/2072-0076-2022-15-1-99-104

31. Holden B.A,, Fricke T.R., Wilson D.A, et al. Global prevalence
of myopia and high myopia and temporal trends from 2000
through 2050 // Ophthalmology. 2016. Vol. 123, N 5. P. 1036-1042.
doi: 10.1016/j.0phtha.2016.01.006

32. Wolffsohn J.S., Calossi A., Cho P., et al. Global trends in myopia
management attitudes and strategies in clinical practice: 2019
update // Cont Lens Anterior Eye. 2020. Vol. 43, N 1. P. 9-17.
doi: 10.1016/j.clae.2019.11.002

33. Tapytra E.M,, MpockypuHa 0.B., Munaw C.B., v gp. UHayum-
poBaHHbIM o4kamu Perifocal-M nepudepnyeckuin gedokyc 1 npo-
rpeccupoBaHue Mvonuu y Aeteln // Poccuiickas nemaTpuyeckan
otransmonormus. 2015. 7. 10, N2 2. C. 33-37. EDN: TSKREB

34. Nbarynun P.A, MpockypuHa 0.B., Tapytta E.N. MHorodakTtop-
Hble MexaHW3Mbl TepaneBTUHECKOro BO3L4EeNCTBMA MepudoKanb-
Hblx oukoB (Perifocal-M) Ha nporpeccupoBaHue Muonuu y [fie-
Tein // Odpransmonorus. 2018. T. 15, N2 4. C. 433—438. EDN: TLNFSK
doi: 10.18008/1816-5095-2018-4-433-438

35. Tapytra E.N., MpockypuHa 0.B., Tapacosa H.A., n ap. Mpean-
KTOpbl MMOMWW KaK OTMpaBHas TOYKa A/S Hayasna aKTMBHbIX Mep
no npenynpexaeHuio ee passutus // Poccuiickuin odtansMono-
rmdeckuin xypHan. 2018. T. 11, N 3. C. 107-112. EDN: RWPLJZ
doi: 10.21516/2072-0076-2018-11-3-107-112

AUTHORS' INFO

Elena P. Tarutta, MD, Dr. Sci. (Medicine), professor;
ORCID: 0000-0002-8864-4518;

e-mail: elenatarutta@mail.ru

* Natalia A. Tarasova, MD, Cand. Sci. (Medicine);
address: 14/19, Sadovaya Chernogryazskaya Str., 105062
Moscow, Russig;

ORCID: 0000-0002-3164-4306;

SPIN: 3056-4316;

e-mail: tar221@yandex.ru

* Corresponding author / ABTop, 0TBETCTBEHHBIN 3@ Mepenmcky

Vol. 19 (4) 2024

DOl https://doi.org/10.17816/rpaj636257

Russian Pediatric Ophthalmology

36. Tapytra E.M., TMpockypmHa 0.B., Tapacoa H.A, Map-
KocaH [A. AHanu3 ¢aKkTopoB pucka pa3suTua 6aM30pyKo-
CTV B [IOLIKOMBHOM M PaHHEM LUKOMbHOM Bo3pacte // AHa-
nm3 pucka 3poposblo. 2019. N2 3. C. 26-31. EDN: XZMFZQ
doi: 10.21668/health.risk/2019.3.03

37. Tapytra El., Mpockypuua O.B., Tapacosa H.A, v gp. Ot-
LaneHHble pesynbTaThl 04KOBOM KOPPEKLUMM C NepudoKanbHbIM
nedoKycoM y [eTeit C nporpeccvpytolien muonven // Bect-
HWK odTansmonormmn. 2019. T. 135, N2 5. C. 46-53. EDN: HPZNZC
doi: 10.17116/0ftalma201913505146

38. MateHT PO Ha n3obpetenne N© RU 2367333 C1. bion. N2 26.
Tapytra E.M., Momamua EH., Keapauxenus H.I. Cnocob uccneno-
BaHWs Nepudepunyeckoit pedpakumm. Pexkum goctyna: http://www.
freepatent.ru/patents/2367333. [lata obpatuenms: 15.10.2024.

39. KnuHuyeckwme pekoMengaummn. Muonus. YreepaeHsl MuHagpa-
BoM PO. 0bLiepoccuiickan obLLecTBEHHas opraHm3aumus «Accouma-
LA Bpaden-odTansmonorosy, 2017. 46 c.

40. MpockypwHa 0.B., Tapyta E.MN., Tapacosa H.A., v ap. [opoBbie
pesysbTaThl MPUMEHEHWS OYKOBLIX JIMH3 C BCTPOEHHBIMM KolbLia-
MM BbICOKOachepuyHbIX MUKpouH3 Stellest Ans koHTpons Muonum
y neten // Poccuiickas neamatpudeckas odransmonoruvs. 2023.
T. 18, N° 4. C. 191-203. EDN: QZANVF doi: 10.17816/rpoj567973

41. NMpockypwHa 0.B., TapytTa El., Tapacosa HA. v ap. Biustue
Ha AVMHaMUKY pedpakLmMm [IeTel ¢ MUONMEN ouKoBbIX K3 Stellest.
Pe3ynbTathl HabnogeHus B Tederue 1 rofa // Poccuiickuii oblueHa-
LOHanbHbIA odTanbMonoridecknin dopym. 2023. T. 1. C. 195-198.
EDN: LYSTOS

42.Li X, Huang Y. Yin Z, et al. Myopia control efficacy of
spectacle lenses with aspherical lenslets: results of a 3-year
follow-up study // Am J Ophthalmol. 2023. Vol. 253. P. 160-168.
doi: 10.1016/j.aj0.2023.03.030

43. Guo H, Li X, Zhang X, et al. Comparing the effects of highly
aspherical lenslets versus defocus incorporated multiple segment
spectacle lenses on myopia control // Sci Rep. 2023. Vol. 13, N 1.
P. 3048. doi: 10.1038/s41598-023-30157-2

44, Tapyrra EM., Munaw CB, Tapacosa HA., n ap. MNepudepnyeckan
pedpaKLmMsa U KOHTYp CETYaTKM Y ATl C MMOMMeN Mo pesynbTaram
pepaKTOMETPMM 1 YACTUYHO KOrepeHTHOM UHTepdepoMeTpin // Bect-
HWK oTansMonorimn. 2014, T. 130, N2 6. C. 44-49. EDN: THPQSJ

45. Tapytra EN., MomayHa EH., Keapatxenus H.I., ®unuHosa 0.b.
Cnocob nccnenoBaHmns nepudepmyeckoi pedpakumm rnasa // Poc-
CUICKWIA 0bLLIEHALWMOHAMbHBINA 0hTanbMOorMyeckmin GopyMm: cbop-
HWK TPYAO0B Hay4YHO-MPaKTUHECKON KOHQEPEHLMM C MeXayHaposa-
HbIM yyacTviem. Mocksa, 2008. C. 582-586.

Ob ABTOPAX

Tapytra Enena letpoBHa, 4.M.H., npodeccop;
ORCID: 0000-0002-8864-4518;
e-mail: elenatarutta@mail.ru

* TapacoBa Hatanbs AnekceeBHa, K.M.H,;
afpec: Poccus, 105062, Mocksa,

yn. CapoBas-YepHorpsackas, 14/19;
ORCID: 0000-0002-3164-4306;

SPIN: 3056-4316;

e-mail: tar221@yandex.ru



https://doi.org/10.17816/rpoj636257
https://doi.org/10.1111/opo.12332
https://elibrary.ru/yphutj
https://doi.org/10.21516/2072-0076-2018-11-4-36-41
https://doi.org/10.1186/s40662-018-0106-1
https://elibrary.ru/yfqcex
https://doi.org/10.21516/2072-0076-2017-10-1-31-35
https://elibrary.ru/jxuqqv
https://doi.org/10.21516/2072-0076-2022-15-1-99-104
https://doi.org/https:/doi.org/10.1016/j.ophtha.2016.01.006
https://doi.org/10.1016/j.clae.2019.11.002
https://elibrary.ru/tskreb
https://elibrary.ru/tlnfsk
https://doi.org/10.18008/1816-5095-2018-4-433-438
https://elibrary.ru/rwpljz
https://doi.org/10.21516/2072-0076-2018-11-3-107-112
https://elibrary.ru/xzmfzq
https://doi.org/10.21668/health.risk/2019.3.03
https://elibrary.ru/hpznzc
https://doi.org/10.17116/oftalma201913505146
http://www.freepatent.ru/patents/2367333
http://www.freepatent.ru/patents/2367333
https://elibrary.ru/qzanvf
https://doi.org/10.17816/rpoj567973
https://elibrary.ru/lystos
https://doi.org/10.1016/j.ajo.2023.03.030
https://doi.org/10.1038/s41598-023-30157-2
https://elibrary.ru/thpqsj
https://orcid.org/0000-0002-8864-4518
https://orcid.org/0000-0002-3164-4306
https://www.elibrary.ru/author_profile.asp?spin=3056-4316
https://orcid.org/0000-0002-8864-4518
https://orcid.org/0000-0002-3164-4306
https://www.elibrary.ru/author_profile.asp?spin=3056-4316

ORIGINAL STUDY ARTICLE Vol. 19 (&) 2024 Russian Pediatric Ophthalmology

227
Olga V. Proskurina, MD, Dr. Sci. (Medicine); Mpockypuna Onbra BnagumuposHa, f.MH.,
ORCID: 0000-0002-2496-2533; ORCID: 0000-0002-2496-2533;
SPIN: 1057-5866; SPIN: 1057-5866;
e-mail: proskourina@mail.ru e-mail: proskourina@mail.ru
Svetlana Ed. Kondratova, MD, ophthalmologist; Konppatosa CBetnaHa 3ayapaoBHa, Bpay-0(TansMonor;
ORCID: 0000-0002-6522-5310; ORCID: 0000-0002-6522-5310;
SPIN: 9095-2169; SPIN: 9095-2169;
e-mail: svetlana26.03@mail.ru e-mail: svetlana26.03@mail.ru

DOl https://doi.org/10.17816/rpaj636257


https://doi.org/10.17816/rpoj636257
https://orcid.org/0000-0002-2496-2533
https://www.elibrary.ru/author_profile.asp?spin=1057-5866
https://orcid.org/0000-0002-6522-5310
https://www.elibrary.ru/author_profile.asp?spin=9095-2169
https://orcid.org/0000-0002-2496-2533
https://www.elibrary.ru/author_profile.asp?spin=1057-5866
https://orcid.org/0000-0002-6522-5310
https://www.elibrary.ru/author_profile.asp?spin=9095-2169

	_Hlk157452959
	_Hlk164602022
	_Hlk178630615
	_Hlk184128361
	_Hlk181620921
	_Hlk184128646
	_Hlk182311050
	_Hlk182762338
	_Hlk157452959
	_Hlk182859137
	_Hlk184047671
	_Hlk174725603
	_Hlk157452959
	_Hlk183977746
	_Hlk184128646
	_Hlk183946712
	_Hlk174725603
	Исследование зрительной работоспособности в зависимости от переносимости оптической коррекции
	АННОТАЦИЯ
	Как цитировать:

	Evaluation of visual performance depending on tolerability of optical correction
	ABSTRACT
	To cite this article: 
	ВВЕДЕНИЕ
	МАТЕРИАЛ И МЕТОДЫ
	РЕЗУЛЬТАТЫ
	ВЫВОДЫ
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	ADDITIONAL INFO 
	литературА
	REFERENCES
	ОБ АВТОРАХ
	AUTHORS' INFO

	Оценка активности и тяжести увеитов у детей на основании комплексного биохимического обследования
	АННОТАЦИЯ
	Как цитировать:

	Evaluation of activity and severity of uveitis in children based on comprehensive biochemistry analysis
	ABSTRACT
	To cite this article:
	ВВЕДЕНИЕ
	МАТЕРИАЛ И МЕТОДЫ
	РЕЗУЛЬТАТЫ
	ОБСУЖДЕНИЕ
	ЗАКЛЮЧЕНИЕ
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	ADDITIONAL INFO 
	литература
	REFERENCES
	ОБ АВТОРАХ
	AUTHORS' INFO

	Сравнительная оценка толщины хориоидеи у детей
на фоне разных средств коррекции миопии 
	АННОТАЦИЯ 
	Как цитировать:

	Comparative evaluation of choroidal thickness in children using different myopia correction methods
	ABSTRACT
	To cite this article: 
	ВВЕДЕНИЕ
	МАТЕРИАЛ И МЕТОДЫ
	РЕЗУЛЬТАТЫ 
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	ADDITIONAL INFO 
	ЛИТЕРАТУРА
	REFERENCES
	ОБ АВТОРАХ
	AUTHORS' INFO

	Correction of peripheral myopic defocus
with HAL spectacle lenses
	ABSTRACT
	To cite this article:

	Коррекция периферического дефокуса
миопических глаз очковыми линзами HALs 
	АННОТАЦИЯ
	Как цитировать: 
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	CONCLUSION
	ADDITIONAL INFORMATION
	REFERENCES
	ЛИТЕРАТУРА
	AUTHORS' INFO
	ОБ АВТОРАХ

	Офтальмологические проявления муколипидоза I типа (сиалидоза) на примере клинического случая. Офтальмолог в помощь неврологу и педиатру 
	АННОТАЦИЯ
	Как цитировать:

	Ophthalmic features of mucolipidosis type I (sialidosis): a clinical case. Ophthalmology aspects for neurologists and pediatricians
	ABSTRACT
	To cite this article:
	КЛИНИЧЕСКИЙ СЛУЧАЙ
	Данные диагностического обследования

	ОБСУЖДЕНИЕ
	ВЫВОДЫ
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	ADDITIONAL INFO 
	литература
	REFERENCES
	ОБ АВТОРАХ
	AUTHORS' INFO 

	Передний диффузный склерит, картообразная язва роговицы и передний увеит с гипопионом, ассоциированные с опоясывающим герпесом
	АННОТАЦИЯ 
	Как цитировать:

	Anterior diffuse scleritis, map-like corneal
ulcer, and hypopyon anterior uveitis associated
with herpes zoster
	ABSTRACT
	To cite this article:
	ВВЕДЕНИЕ
	Клинический случай

	ЗАКЛЮЧЕНИЕ
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	ADDITIONAL INFO 
	литературА
	REFERENCES
	ОБ АВТОРАХ
	AUTHORS' INFO

	Х-сцеплённый пигментный ретинит, клиника и диагностика 
	АННОТАЦИЯ
	Как цитировать:

	X-linked retinitis pigmentosa:
clinical manifestations and diagnosis
	ABSTRACT
	To cite this article:
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	ADDITIONAL INFO 
	литература
	REFERENCES
	ОБ АВТОРАХ
	AUTHORS' INFO

	Эпидемия миопии к 2050 году —
миф или реальность?
Мировые стратегии контроля миопии
по материалам 19 международной конференции
по миопии
	АННОТАЦИЯ
	Как цитировать:

	Myopia pandemic by 2050: myth or reality?
Global strategies to control myopia based
on the 19th International Myopia Conference
	ABSTRACT
	To cite this article:
	ВВЕДЕНИЕ
	Группы риска и первичная
профилактика миопии
(из доклада Machelle Pardue)
	Изучение механизмов развития миопии
	Генетика и миопия
	Современные подходы к лечению миопии
	Очковые линзы для контроля миопии различных конфигураций
	Контактные линзы для контроля миопии 

	ЗАКЛЮЧЕНИЕ 
	ДОПОЛНИТЕЛЬНАЯ ИНФОРМАЦИЯ
	ADDITIONAL INFO 
	ЛИТЕРАТУРА
	REFERENCES
	ОБ АВТОРАХ
	AUTHORS' INFO





