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Reimplantation of an intraocular lens (IOL) remains a relevant procedure for managing postoperative complica-
tions following cataract phacoemulsification, including ametropia, decentration, and IOL displacement. However,
standard I0OL reimplantation techniques, despite their widespread use, are associated with an increased risk of endo-
thelial trauma, the need for incision enlargement, and a higher incidence of induced astigmatism. This necessitates
the development of less invasive, more precise, and more controlled surgical approaches. The aim of our study was
to compare the effectiveness and safety of the standard IOL reimplantation technique with a modified triangular
bisection method during the early postoperative period. A retrospective-prospective study was conducted involving
60 patients (60 eyes), aged 55-82 years, who were divided into two groups: the main group — standard technique (35
eyes) and the comparison group — modified technique (25 eyes). The standard approach required widening the inci-
sion to 3.0-3.2 mm and rotating the IOL into the anterior chamber. The modified method involved mobilizing the IOL
from the capsular bag, applying dual-layer OVD protection, and performing triangular bisection, allowing removal of
the lens fragment through a 2.2-2.6 mm incision without enlargement. Functional outcomes demonstrated a statis-
tically significant improvement in best-corrected visual acuity in the comparison group (p=0.011), as well as greater
I0L positional stability and a lower incidence of corneal edema, hypotony, and intraocular pressure elevation. The
modified triangular bisection technique provides reduced surgical trauma, improved IOL centration, and a lower rate
of complications compared to the standard approach. This method may be recommended as an optimal option for

I0L reimplantation in acquired ametropias within up to two months after the primary procedure.
Key words: aphakia, cataract, treatment, phacoemulsification, intraocular lens, dislocation, transscleral fixation,

iris-claw lens, secondary implantation.
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This work is a part of the research project of the
Department of Ophthalmology and Optometry of Post-
graduate Education: “Theoretical and practical aspects
of improving clinical and experimental methods of diag-
nosis, treatment, and prevention of eye diseases, inju-
ries, and their complications” (state registration number
0123U104207).

Introduction.

Implantation of an artificial intraocular lens (IOL)
following cataract extraction is one of the most com-
mon and effective ophthalmic procedures worldwide.
According to the World Health Organization, cataract
remains the leading cause of blindness, and its surgical
treatment restores vision in more than 90% of cases [1,
2]. However, despite the high success rate of primary
surgery, 2-5% of patients develop postoperative compli-
cations that require reoperation, laser vision correction,
IOL reimplantation, or implantation of an additional lens
(add-on) [3, 4, 5]. The most frequent indications for re-
implantation include decentration or subluxation of the
IOL, lens displacement or rotation leading to secondary
astigmatism exceeding 2 diopters, and incomplete pos-
terior capsulotomy that hinders proper I0OL positioning
[6, 7, 8].

Over the past decade, the number of I0L explanta-
tion and reimplantation procedures has increased, driv-
en by early and late lens dislocations as well as refractive
errors after phacoemulsification that cannot be correct-
ed by laser-assisted techniques [9]. Standard reimplanta-
tion approaches are described in the works of Gimbel A.,
Sun R., and Ferensowicz M. (2005-2014), which recom-
mend IOL fragmentation in the anterior chamber with
enlargement of the corneal incision to 3.0 mm, followed

by removal of the lens fragments [6, 10, 11, 12]. Never-
theless, classical techniques have several disadvantages,
including an increased risk of endothelial trauma, great-
er manipulation within the anterior chamber, and the re-
quirement for a larger incision, which heightens the risk
of surgically induced astigmatism. Recent ESCRS studies
(2020-2025) emphasize the need for minimally traumat-
ic techniques that allow IOL removal and replacement
with minimal incision enlargement [13, 14].

The aim of the study.

To compare the effectiveness and safety of the stan-
dard intraocular lens (IOL) reimplantation technique for
acquired ametropias with a modified surgical approach,
and to evaluate the advantages of the modified tech-
nique during the early postoperative period.

Object and research methods.

The study was conducted as a retrospective-pro-
spective cohort comparative analysis. The study period
spanned 2021-2025, including a retrospective phase
(2021-2023) and a prospective phase (2023-2025). The
research was carried out at the “Ochi Clinic” Medical
Center and the clinical base of the Department of Oph-
thalmology and Optometry of Postgraduate Education,
Institute of Postgraduate Education, Bogomolets Nation-
al Medical University.

All patients enrolled in the study underwent a com-
prehensive ophthalmic examination in accordance with
approved local clinical protocols. The diagnostic workup
included: biomicroscopy (slit lamp Huvitz HS-7000), au-
tokeratorefractometry (Carops CRK-1), visual acuity test-
ing (Huvitz HDR-7000 phoropter), corneal topography
(Schwind Sirius+), optical coherence tomography (Opto-
pol REVO FC130), tonometry (Icare PRO and Huvitz HNP-
1P), and static automated perimetry (Optopol PTS 920).
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Inclusion criteria were as follows: prior explantation
of an IOL due to refractive error (78%), IOL displacement
(12%), or posterior capsule decompensation (10%); age
over 18 years; availability of pre- and postoperative vi-
sual acuity data enabling assessment of corrected and
uncorrected visual acuity; and signed informed consent
for surgery and participation in the study.

Exclusion criteria included: advanced keratoconus or
other corneal pathologies significantly affecting refrac-
tion; previous anterior segment trauma; retinal diseas-
es that could influence visual acuity such as central se-
rous chorioretinopathy (CSCR), diabetic macular edema
(DME), or age-related macular degeneration (AMD); and
advanced glaucoma with optic nerve damage (stages Ill-
V).

The study included 60 patients (60 eyes) who un-
derwent IOL reimplantation due to one of the following
indications: ametropia greater than 2 diopters, IOL dis-
location, or mismatch between the implanted IOL type
and patient requirements. The patients were aged 55-82
years (mean age 67.4+6.8 years). Gender distribution
was 28 men (46.7%) and 32 women (53.3%). The types
of explanted I0Ls included 75% hydrophobic monofocal
one-piece lenses and 13% other types (hydrophilic, mul-
tifocal, toric).

All patients were divided into two groups. The main
group included 35 eyes of patients who underwent the
standard IOL reimplantation technique, which involved
I0L fragmentation in the anterior chamber after rotation
and enlargement of the corneal incision to 3.0-3.2 mm.
The comparison group included 25 eyes of patients who
underwent the modified out-of-bag fragmentation tech-
nique. This approach involved mobilizing the I0L from
the capsular bag, delivering it into the anterior chamber,
and fragmenting it under dispersive OVD protection.

The surgical procedures were performed using a
Zeiss OPMI Lumera 700 operating microscope, the Stel-
laris Elite microsurgical combined system, microinstru-
ments from MST (MicroSurgical Technology) including
MST scissors and MST micro-forceps, and IOL injection
systems such as the Alcon Monarch lll. The viscoelastics
used included cohesive (Healon, Provisc) and dispersive/

Figure 1 — Standard method of I0OL reimplantation with enlargement of the main incision.

adhesive (Viscoat) OVDs. Antiseptics included 5% Beta-
dine. Postoperative therapy consisted of levofloxacin
0.5%, dexamethasone 0.1%, and dexpanthenol 5%. All
patients were followed for 6 months, with scheduled ex-
aminations at 1, 3, and 6 months postoperatively.

The study was conducted in accordance with the
Declaration of Helsinki (2013) and the local ethics com-
mittee protocol of Bogomolets National Medical Univer-
sity. All patients provided informed consent for both the
surgical intervention and participation in the study.

Statistical analysis was performed using IBM SPSS
Statistics (version 26.0). The normality of quantitative
variable distribution was assessed using the Shapiro—
Wilk test. The Student’s t-test was used to compare
mean values between two independent groups in cases
of normal distribution, whereas the Mann-Whitney U
test was applied for non-normal distributions. All mean
values are presented as M+m, where M is the arithmetic
mean and m is the standard error of the mean. Differ-
ences were considered statistically significant at p<0.05.

Correlation analysis was performed using Pearson’s
method for parametric data and Spearman’s method
for non-parametric variables. Since the study employed
a retrospective-prospective design, randomization was
not carried out. To minimize selection bias, patients
were enrolled consecutively according to the chronolog-
ical order of their presentation.

Research results and their discussion.

In the first group of patients, we applied the standard
IOL reimplantation method. The stages of the procedure
are presented in figure 1 (A-L).

Enlargement of the main incision to 3.0-3.2 mm.

Introduction of OVD into the anterior chamber using
a cohesive or dispersive viscoelastic. Initial mobilization
of the I0L optic to allow subsequent rotation. Rotation
of the IOL into the anterior chamber. Complete delivery
of the IOL into the anterior chamber. Stabilization of the
IOL in a safe working position. Fragmentation of the IOL
and removal of the fragments through a 3.0-3.2 mm cor-
neal incision. Final appearance after removal of the old
IOL.

The modified IOL reimplantation technique was
applied in the second patient
group. This surgical method is
recommended for use within
two months after the primary
IOL implantation. The sequence
of operative steps is shown in
figure 2 (A-F). The technique in-
cludes the following stages:

Creation of the corneal ac-
cess. A2.2 or 2.6 mm corneal in-
cision is made in the superotem-
poral quadrant (10:00 or 14:00,
depending on the eye), followed
by two 1.0 mm paracenteses
for instrument insertion. Filling
of the anterior chamber with
a two-layer OVD system. A dis-
persive OVD (Viscoat) is applied
over the endothelium to form
a protective layer, while a co-
hesive OVD (Healon, Provisc) is
injected to stabilize the anterior
chamber and create sufficient
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working space. Mobilization of
the IOL from the capsular bag.

A microspatula is introduced
through the paracentesis. Gen-
tle OVD-assisted hydrodissec-
tion is performed. The optic
edges are atraumatically sepa-
rated from capsular adhesions;
the haptics are carefully freed
but not cut. The optic is deliv-
ered into the anterior chamber
using a “scooping” motion. The
haptics may remain in the bag or
be gently brought into the ante-
rior chamber. OVD is reinjected
to maintain chamber stability.
The IOL is stabilized with a mi-
crospatula to avoid rotation, po-
sitioned horizontally and as far
as possible from the endotheli-
um. Triangular bisection of the
IOL.

Using microsurgical 10L-cut-
ting scissors, a transverse cut is
made perpendicular to the IOL
axis to a depth of approximate-
ly 30-40% of the optic diame-
ter, forming the broad base of
a future triangular fragment.
From the ends of this cut, two
oblique incisions are directed
toward the center, converging
anteriorly to create a triangular
“wedge” that incorporates the haptic. This excised sec-
tor represents the future extraction zone. Extraction of
the triangular fragment.

A microsurgical forceps is introduced through the
paracentesis, grasps the triangular fragment, and gently
extracts it through the 2.6 mm incision without the need
to enlarge it. Following removal of the wedge, the re-
maining optic becomes more flexible. The residual part
of the IOL is removed through the main incision in a sin-
gle block, with continuous OVD protection maintained
throughout the maneuver.

A new intraocular lens is implanted. Residual OVD
and fragments are aspirated. The integrity of the cap-
sular bag is assessed; if no defects are present, in-bag
implantation is performed. The loaded IOL is inserted
through the same incision without enlargement, the
optic is directed into the capsular bag, and the haptics
are carefully spread within the bag.

Symmetry and absence of decentration are verified,
the alignment of toric reference marks is checked, and
the positions of the haptics are adjusted as needed. OVD
is removed from the anterior chamber and the capsular
bag. Hydration of the incisions is performed.

Analysis of the functional outcomes is presented in
table and figure 3. According to the study findings, at
6 months the best-corrected visual acuity improved by
0.40 in Group 1 and by 0.52 in Group 2 (table). However,
Group 2 demonstrated a statistically significant advan-
tage (p=0.011). As expected, the greatest improvement
occurred between months 1 and 3, followed by stabiliza-
tion thereafter.

3
+ Tl

D
Figure 2 — Modified method of IOL reimplantation: A — Initial mobilization of the IOL optic and
rotation into the anterior chamber; B — Fragmentation of the IOL by creating two radial cuts at
approximately a 40° angle relative to each other on the optic; C — Extraction of a small triangular
fragment of the lens together with the haptic element; D — Removal of the remaining IOL segment
through the small corneal incision (2.2-2.65 mm) using circular motions; E — Implantation of the
new IOL through the same corneal access using an injector; F — Final positioning with alignment

along the toric axes.

Table — Dynamics of best-corrected visual acuity
(Mtm)

asl-::s‘::efnt Group 1 (n=35) | Group2(n=25) | p
Preoperative 0.24+0.11 0.26+0.10 0.48
1 month 0.48+0.12 0.60+0.11 0.028
3 months 0.62+0.14 0.74+0.10 0.016
6 months 0.64+0.13 0.78+0.09 0.011

Analysis of the study results indicates that Group 2
demonstrated better IOL centration, remaining with-
in normal limits (<0.3 mm) in 100.0% of cases (25/25),
compared with 74.3% (26/35) in Group 1.

Furthermore, the results showed a smaller I10L tilt
angle = within normal limits (<3°) — in 88.0% of eyes
(22/25) in Group 2 versus 68.6% (24/35) in Group 1. This
outcome is attributed to reduced capsular bag trauma in
the modified technique, with no cases of significant tilt
observed during the first 3 postoperative months.

Analysis of postoperative complications (figure 3)
demonstrated that patients in Group 2 experienced
fewer adverse events: corneal edema occurred in 8.0%
(2/25), intraocular pressure elevation in 4.0% (1/25).
Cystoid macular edema developed in only 4.0% (1/25)
(figure 3).

Analysis of the results indicates that the modified
IOL reimplantation technique using triangular bisection
demonstrates significant advantages over the standard
approach. Unlike many techniques described in the lit-
erature [14], such as full bisection and crisscross-lenso-
tomy, our triangular bisection method requires less in-
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Figure 3 — Comparison of the frequency of early and late postoperative complications between
the standard technique (Group 1) and the modified technique (Group 2). Data are presented as
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traocular manipulation, does not require 360° rotation
of the I10L, reduces the risk of posterior capsule injury,
and minimizes instrument-endothelium contact [13, 15,
16]. In techniques such as full bisection or triangular-cut
fragmentation, lens fragments may enter the vitreous
cavity, increasing the risk of additional interventions or
requiring specialized instruments, which limits their ap-
plicability [2, 17, 18].

In standard techniques — particularly those relying on
rotation of the IOL within the capsular bag (full IOL bisec-
tion, crisscross-lensotomy, trisection, folding-rotation
technique, twist-and-out variations) — there is a risk of
excessive capsular bag tension, additional posterior cap-
sule ruptures, and destabilization of the capsular-zonu-
lar complex. These risks are well documented in clinical
observations and published evidence [8, 19]. Such com-
plications are especially common when working with
rigid hydrophobic one-piece IOLs, which maintain high
elasticity and are more difficult to fragment within the
bag.

One of the main reasons for the superior outcomes
observed in our study is the lower surgical trauma associ-
ated with a reduced main incision size (2.2-2.6 mm). This
results in a lower rate of surgically induced astigmatism
(>0.75 D): 4.0% (1/25) in Group 2 versus 22.9% (8/35) in
Group 1; a reduced risk of hypotony (IOP <10 mmHg):
4.0% (1/25) in Group 2 versus 11.4% (4/35) in Group 1;
and improved anterior chamber stability: 96.0% (24/25)
in Group 2. In contrast, standard techniques typically re-
quire enlarging the incision to 3.0-3.2 mm for fragment
extraction.

A review of the ESCRS Guidelines (2023) emphasiz-
es that any reimplantation technique should minimize
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in the anterior chamber makes
the procedure more controlled,
particularly when dealing with
rigid hydrophobic one-piece
I0Ls, compared with in-bag fragmentation techniques,
which limit visualization of the fragments, increase the
risk of posterior capsule damage, and complicate manip-
ulation of stiff lenses.

In standard techniques, rotation of the IOL within the
capsular bag carries a risk of excessive capsular tension
and capsule tears during manipulation, which is consis-
tent with findings reported in the literature [8, 22].

Conclusions.

The proposed modified IOL reimplantation tech-
nique reduces the risk of IOL decentration by 25.7%, de-
creases the incidence of surgically induced astigmatism
by 18.9%, lowers the rate of hypotony by 7.4%, improves
anterior chamber stability by 13.1%, and decreases the
risk of corneal edema and intraocular pressure elevation
by 6.3% and 4.6%, respectively.

The proposed IOL reimplantation method may be
recommended as an optimal surgical option for man-
aging acquired ametropias through IOL reimplantation
when performed within the optimal postoperative time-
frame — up to 2 months after primary IOL implantation.

Prospects for further research.

A review of the literature shows that the diagno-
sis and management of acquired ametropias following
refractive and cataract surgery remain highly relevant
challenges in modern ophthalmology. This explains the
ongoing efforts of ophthalmic surgeons to refine exist-
ing reimplantation techniques and develop new ones.
Therefore, further investigation into improving current
methods and creating new, less invasive approaches for
IOL reimplantation appears both timely and necessary.

NOPIBHAHHA CTAHAAPTHOI TA MOAU®IKOBAHOI TEXHIKU PEIMNNIAHTALLIT
IHTPAOKYNIAPHUX NIH3

HauioHanbHUt MeanuHUit yHiBepcuteT imeHi 0.0. boromonbua (m. Kuis, Ykpaina)

kostya@ochiclinic.com.ua

PeimnaaHmauis iHmMpaokynapHoi aiH3u (10/1) 3aauwaemecs GKMYyanbHOK MNpPoyedyporo Mpu  YCyHEHHI
nicasonepayiliHux ycknadHeHs micaa ghakoemynbcudikayil Kamapakmu, 8K/AHYHO 3 aMemponiamu, 0eyeHmpayiero
ma 3miweHHAM I0/1. OOHaK cmaHOapmHi Memoouku peimnaanmayiil0J/1, He38axcaro4u Ha iX WUPOKe 3aCMOCy8aHHS,
CynposooHytomeca nid8UWEHUM PU3UKOM mpasmamu3ayii eHOomenito, HeobXiOHiIcMo pPo3wWupeHHA pPo3pizy
ma b6inbworo Yyacmomor iHOyKo8aHo20 acmuamamusmy. Lle 3ymossntoe nompeby y nowyKy mMeHW iH8a3UBHUX,
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MOoYHiWUX i 6inbW KOHMPOALOBAHUX MexHIK. Memoto Hawio2o 00cnidxceHHs byao nopieHAHHA edpekmusHocmi ma
be3reKu 3acmocy8aHHA cMaHAapmHoi MemoOduku peimnaaHmayii 10/1 i3 MoOupiKo8aAHOO MEXHIKO MPUKYMHOI
bicekuii npomszom paHHbO20 nicadonepauiliHo2o nepiody. [lposedeHO pempocreKmusHo-NPoCneKmueHe
docnionceHHa 60 nauieHmie (60 oueli) 8ikom 55-82 pokKu, ki 6ynu po3nodineHi Ha 08i epynu: oCHOBHA epyna —
cmaHOapmHa mexHika (35 oyeli) i epyna nopieHAHHA — ModugikosaHa memoduKa (25 oueli). CmaHOapmHuli nioxio
nompebysas po3wupeHHs po3pizy 0o 3.0-3.2 mm i pomauyii 10/ y nepedHo kamepy. MoougikosaHa mexHika
nepedbayana mobinizayito 10/1 3 miwka, dsowaposuli OVD-3axucm ma mpuKymHy 6icekyito 3 Moxcausicmio
eKkcmpakuyii ppaemeHma Yepes po3piz 2.2—2.6 mm 6e3 (io2o po3wupeHHA. PYHKYiOHAAbHI pe3yabmamu nokasanu
CMamucmu4Ho 3Ha4yyuje nidsuUw,eHHs MAKCUMAsAbHO KOpU20B8AHOI 20cmpomu 30py 8 epyni nopisHAHHA (p=0.011),
a makox suwy cmabineHicms nosnoxceHHA 1071, meHwy yacmomy HabpsAKy poeieKu, 2inomoHii ma nidsuuwjeHHs
B8HYMPIWHbOOYHO20 MUCKY. MoOugikosaHa mexHika mpuKymHoi bicekyii 3ab6e3neyye MeHWy mpasmamuyHicme,
Kpawy ueHmpauito 10/1 ma Huxc4y yacmomy ycKAa0HeHb MoPiBHAHO 3i cCMaHOapmMHo Memooukoto. Memoo moxce
bymu pekomeHOAo8aHull K onmumMansHuli sapiaHm peimnaaHmauyii 10/1 npu HAbymux amemponisx y mepmiHu 00

2 micayie nicaa nep8uHHoI onepayii.

Kenrouoei cnosa: agakisa, Kamapakma, niKy8aHHs, (PaKoemynbCuiKayis, iHMpPaoKyaapHa MiH3a, OUCI0KAYiS,
MPAHCCKAepanbHa ikcauyis, ipuc-Kainc AiH3a, 8MOPUHHA iMIAAHMAUS.

3B’A30K ny6aikauii 3 nnaHoBMMM HayKOBO-AoCAig-
HUMU poboTamu.

Pobota € pparmeHtom HAP Kadeapn odptanbmono-
rii Ta onTomeTpii nichAAMNAOMHOT OcBiTU: «TeopeTny-
Hi Ta MPaKTMYHI aCNeKTU YAOCKOHANEHHA KAIHIYHMX Ta
eKCNepuMMEeHTaNbHUX METOZIB [AiarHOCTUKK, JiKyBaH-
HA Ta NpoQiNaKTUKM 3aXBOPIOBAHb Ta TPaBM OpraHy
30py i iX ycknagHeHb» (HOMep AepyKaBHOI peecTpauil
0123U104207).

Bcryn.

IMnnaHTauis WTy4YHoi iHTpaokynspHoi niH3m (10/1)
nicna BUMAaNEHHA KaTapaKTW € OAHIE 3 Halbinbw no-
WMpPEHUX i ePpeKTUBHUX 0DTasIbMOJIOTIYHMX onepauin y
cBiTi. 32 AaHMMK BcecBiTHLOI OpraHisauii oxopoHu 340-
pOB’A, KaTapaKTa 3a/IMWAETbCA OCHOBHOK MNPUYMHO
cninotu, a ii XipypriyHe nikyBaHHA 403BONAE BiAHOBUTU
3ip y 6inblw Hixk 90% Bunaakis [1, 2]. MpoTe, He3Baxato-
YM Ha BUCOKY edeKTUBHICTb NepBUHHOI onepalii, y 2-5%
NnauieHTiB BMHWKalOTb MicaAonepalivHi YCKNaaHeHHs,
AKi NoTpebytoTb MNOBTOPHOrO XipypriYHOro BTPYYaHHS,
Na3epHoi KopekLii 3opy, peimnaaHTauii 10/, imnnaHTa-
uii gobasoyHoi niH3M (add on) [3, 4, 5]. HalinowwnpeHi-
LWWMM NOKA3aHHAMM ONA peiMmnaaHTalii €: geueHTpauia
abo cyb6ntokcauia 101, 3miweHHA abo poTauis NiH3u,
fIKe MPU3BOAMTb A0 BTOPUHHOIO acTUrmaTusmy binblie
AK 2 pionTpii (4NTP); HENOBHA 334HA KANCy/0TOMIS, LLO
YCKNagHoEe nosuuitoBaHHsa 101 [6, 7, 8].

OCTaHHE [ecATUPIYYA XapaKTepu3YETbCA 3POCTaH-
HAM KiNbKOCTi onepaui 3 eKcnnaHTaLii Ta peimnaaHTa-
LT 10/1, Wo 3ymOBAEHO paHHIMM Ta Ni3HIMM 3MiLLEHHAMM
NiH3, @ TaKoXK pedpakuiiHMmMmn nomuakamm nicna pakoe-
Mynbcudikau,ii, aki He BAAETbCA NpMOPATK 3 4ONOMOrOH0
nasepHoi Kopekuji [9]. CTaHAapTHI TeXHiIKM peimnnaH-
Tauji onucaHi B pobotax Gimbel A., Sun R., Ferensowicz
M. (2005-2014), ne peKkomeHAyeTbca dparmeHTaLisn
101 y nepegHilt Kamepi 3 po3wmpeHHAM po3pisy go 3.0
MM Ta BUAANeHHAM NiH3n dparmeHTamu [6, 10, 11, 12].
OfAHaK HefoniKamMn KNACUYHUX TEXHIK €: NiaBULLEHWUI
PU3MK TPAaBMW eHAOTeNito; 36iNblueHHA MaHinynsauin y
nepeaHin Kamepi; HeobxiAHicTb 6inbWOro pospisy wWo
36iNbLUYE PU3MK PO3BUTKY iHAYKOBAHOTO aCTUrMaTU3MYy.
CyyacHi gocnigrkeHHsax ESCRS (2020-2025) niakpecnto-
€TbCA HEOOXigHICTb ManoTPaBMaTUUYHMUX TEXHIK 3 MiHi-
Ma/IbHUM PO3LUMpPEHHSAM po3pisy [13, 14].

MeTta gocnig)eHHs.

MopiBHATU edeKTUBHICTb Ta 6e3neKy BWKOHAHHA
CTaHAapTHOT meToauMKK peimnnaHTauii I0/1 npu HabyTux

ameTponiax 3 moAndiKOBaHOK TEXHIKOK onepaTUBHOMO
BTPYYaHHA Ta OLIHWUTK ii nepeBary NPOTAroM PaHHbLOro
nicnaonepavinHoro nepiogy.

O6’eKT i meTOAU AOCNiAXKEHHA.

JocniaykeHHA BUKOHaHO y popmaTi peTpocneKkTmB-
HO-MPOCNEKTUBHOIO KOFOPTHOTO MOPIBHANBHOIO aHa-
nisy. Mepiog, pocnigxKeHHa: 2021-2025 poku, 3 HUX pe-
TpocneKTMBHa YacTnHa — 2021-2023 pp., NPOCAeKTUBHA
— 2023-2025 pp. OocniaskeHHa nposoaunoca Ha 6asi
MeaMYHOro ueHTpy “Oui KNiHiK” Ta KAiHiYHiA 6a3i Ka-
denpu kKadegpa odptanbmonorii Ta onTomeTpii nicnagm-
NAOMHOI OCBITU |HCTUTYTY NicnAgMNAOMHOI ocBiT HMY
imeHri 0.0. boromonbus.

Bci nauieHTn, AKi 6ynM BKAKOYEHI B A0CNIAMKEHHS
NPOXOAWIN KOMMAEKCHe 0dTasNbMO/IOriYHE OOCTEXKEH-
HA BiANOBIAHO A0 3aTBEPAMKEHUX NNOKANAbHUX KAIHIYHMX
NPOTOKONIB, AKe BKAtOYano: 6GiomikpocKomito (LLinMHHA
namna (Huvitz HS-7000)), aBToKepaTopedpaKkTomMeTpito
(aBTOKepaTopedpakTtometrp Carops CRK-1), Bisome-
Tpito (poponTep Huvitz HDR-7000), kepaToTonorpadito
(Schwind Sirius+), onTU4YHY KorepeHTHy Tomorpadito
(Optopol REVO FC130), ToHomeTpito (Icare PRO Ta Huvitz
HNP-1P), ctatMuyHy Komn’toTepHy nepumetpito (Optopol
PTS 920).

KpuTepii BKAOYEHHS NALiEHTIB y AOCNiAKeHHA byaun
HACTYNMHUMM: HAABHICTb EKCMJIaHTOBAHOI paHiwe [0/
BHAcNiAoK: pedpakuiiHoi noMmuaku (78%), 3milLeHHs
1011 (12%), aekomneHcauji 3aaHboOT Kancyamn (10%), BiKk
noHaz 18 pokis, Bi3OMETPUYHI AaHi, WO A03BONANM OLLi-
HWTM rOCTPOTY 30pY 3 KOpeKLieto Ta 6e3 Ao Ta nicns BTPy-
YaHHA, HasABHICTb iIHGOPMOBAHOT 3roAn Ha NPOBEAEHHS
onepaTMBHOIO BTPYYaHHA Ta y4acTb y AOCIAKEHHI.

Kputepii He BKAOYEHHA MALEHTIB Y AOCNIAKEHHA:
NowMpeHnin KepaTokoHyc abo iHWi natonorii poris-
KM, LLO CYTTEBO BM/IMBalOTb Ha pedpaKLito, nonepesHi
TpaBMM NepesHbOro CEerMeHTa, YPaXKeHHs CiTKiBKM, AKi
MOFIN BNJIMHYTU Ha FOCTPOTY 30pY (LeHTpasbHa cepos-
Ha xopiopeTtuHonaria (LICXP), AiabeTnuHmnin makynspHui
HabpsK (AMH), BikoBa makynoauctpodis (BMA)), Bupa-
YKEHA rnaykoma 3 NoLIKoAKeHHAM 30poBoro Hepsa (llI-
IV cTagii).

Y pocnigykeHHa yeinwnun 60 nauieHTiB (60 ouen),
AKMM BMKOHAHO peiMnAaHTaLit0 iIHTPAOKYNAPHOI NiH3M
33 HaCTYMHMMM NOKazaMu: ameTponisa Ginble 2 gionTpii
(anTp), amcnokauia 101, HesignosigHicTb TNy |0J1 no-
Tpebam naujieHTa. Bik nauieHTiB: 55-82 poku (cepeaHii
BiK 67,416,8 pokiB). leHAepHUI po3noain: 28 4ooBiKiB
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(46,7%), 32 xiHKM (53,3%). Tun 101, Wo eKkcnaaHTOBYBa-
nack: 75% — riapodobHi oAHOKOMMNOHEHTHI, 13% — iHwWi
(rigpodinbHi, MynbTUPOKANbHI, TOPUYHI).

Bcix naujeHTiB 6yn0 po3nogineHo Ha Agi rpynu. B
OCHOBHY rpyny 6yno BKkAto4eHo 35 oyelt NaLLEHTIB, AKUM
BMKOHYBafacA CTaHOAPTHa MeToAMKa peimnnaHTauii
10/1, wo nepegbayana dparmeHTauito 1071 y nepeaHin
Kamepi nicna ii poTauii Ta po3wmpeHHAa po3pisy o 3,0-
3,2 MM. B rpyny nopiBHAHHA yBiliWwA0 25 oyelt nauieH-
TiB, AKMM ByN0 NpoBeseHa mogndikoBaHa MeToamKa 3
out-of-bag ¢parmeHTauieto. Metoguka nepegbavana
mobinizauito 10/1 3 Kancy/IbHOro MillKa, il BUBEAEHHS Y
nepeaHto Kamepy Ta GparmeHTaLito nif 3axXxMcTom Anc-
nepcHux Bickoenactukis (OVD).

[na npoBefieHHA onepaTMBHMX BTPYYaHb 3aCTOCOBY-
Ba/N: onepauiiHnii mikpockon Zeiss OPMI Lumera 700,
MiKpoxipypriuHa KombiHoBaHa cuctema Stellaris Elite,
MikpoiHCcTpymeHT MST (MicroSurgical Technology):
MST Scissors, MST micro-forceps, iH}XeKTOpHi cuctemm
ons 10/1: Alcon Monarch Ill. BuKopucToByBanuca Bic-
KoenacTuku: KoresmeHi (Healon, Provisc), agresusHi
(Viscoat). AHTMCenTuKK: 6eTaanH 5%. MichsonepauiiiHa
Tepanis Bawo4ana: nesodnokcaumH 0,5%, pekcameta-
30H 0,1% pekcnaHTeHon: 5%. Bci nauieHTM npoxoannu
OMHaMIYHe CNoCTepeKeHHs NPOTAromM 6 MicALiB, 3 KOH-
CYyNbTaTUBHUMM ornagamm yepes 1 micAuyb, 3 micaui Ta
6 micauis.

MpoBeaeHi gocniaKeHHs Biagnosiganu MenbciHCbKin
Aeknapauii (2013), a TakoXK 10KaIbHOMY NMPOTOKOANY KO-
Mmicii 3 eTukn HMY. Bci naujieHTn nignucanu iHpopmosa-
HY 3rogy Ha NpoBeAEeHHA OMepaTMBHONO BTPYYaHHSA Ta
Yy4acTb Y AOC/IAXKEHHI.

CTaTUCTUYHUIA aHani3 OTPMMaHUX pes3y/bTaTiB npo-
BOAMIN 3 BUKOPUCTAHHAM NPOrpamHoro 3abesneyeHHn
IBM SPSS Statistics (Bepcis 26.0). HopmanbHicTb pos-
noAiny KiNbKICHUX MOKa3HMKIB OLHIOBA/M 3@ TECTOM
LWanipo—Binka. [OnA NOpiBHAHHA cepeaHix 3Ha4vyeHb
MiX [BOMA He3aNeXHUMW rpynamu BMKOPWUCTOBYBAAM
t-kputepii CTblogeHTA NPU HOPMasbHOMY pPO3NoAini
abo U-kpuTepit MaHHa-YiTHi y pasi /oro BigcyTHOCTI.
Yci cepeaHi BenMuYMHU HaseaeHi y ¢dopmaTi Mtm, age
M — cepefiHe apudMeTUYHE 3HAUYEHHA, M — CTaHAAPTHA

- = m(F .

PucyHoK 1 — CTaHgapTHMIA meTopa, peimnaaHTauii 10/1 3 po3WwMpeHHAM OCHOBHOIO po3pi3y.

NOMWJIKA cepeaHboro. Pi3HULIO MiXK NOKa3HMKamu BBa-
*Kanu CTaTUCTMYHO 3HavyLwoto npu p<0,05.

KopenauiltHnii aHanis nposoaunm metogom lipcoHa
A7 NapaMeTpUYHMX AaHux abo meTogom CnipmeHa ans
HenapameTpUyHMX 3MiHHUX. OCKINbKU  [OCNiaXKeHHA
Ma/io PETPOCNEKTUBHO-NPOCNEKTUBHUIA AN3alAH, paHLO-
Mi3aLia He npoBoaunack. [1na yHUKHEHHA CUCTEMATUY-
HOT MOXMOKM BKAOYEHHA MauieHTiB BigbyBanocs nochi-

Pe3ynbTatv gocnigyKeHHA Ta ix 06roBopeHHs.

B nepwii rpyni nauieHTiB Hamu Byno 3acTocoBaHo
HaACTyNHWIM meToA peimnnaHTauii I0/1, eTanu npoBeaeH-
HS IKOFO HaBeAEeHO Ha PUCYHKY 1 (A-L).

Po3wupeHHa 0cHO8HO20 po3pi3y 00 3.0-3.2 Mm.

BeegeHHss OVD y nepeaHio Kamepy KOresmBHUM
abo gucnepcHuit BickoenacTuK. MovyaTkoBa mobinisauin
ontukn |01 gna noganbwoi potauii. Potauia 10/1 y ne-
peaHto Kamepy. NosHe BuBeaeHHA |0J1 y nepegHo Ka-
mepy. ®ikcayin 10/1y 6e3neyHin nosumuii. PparmeHTayin
|01, BUAy4eHHA dparmeHTiB Yepes PoriBKOBUIN po3pi3
3,0-3,2mMM. 3aKNOYHUIA BUTAAA, NicnA BUAANEHHA cTapol
10/1.

MoaundikoBaHa meTtogmKa peimnnanTauii 1071 6yna
3aCTOCOBaHa HaMW MpU OMNepaTMBHOMY BTPYyYaHHI Ha
o4yax nauieHTiB Apyroi rpynu. Onepauisa pekomeHa0Ba-
Ha A1 NPOBeAEHHA A0 2 MiCALIB NicnA NepBUHHOI iMn-
naHTauii 10/1. NMocnifoBHICTb BUKOHAHHA ONEpPaATUBHOIO
BTPYYaHHA HaBeAEHO Ha PUCYHKY 2 (A-F).

MeToauKa MiCTUTb HACTYNHI eTanu onepawy,ii:

®dopmysaHHA KopHeasnbHoz2o docmyny 2,2 abo 2,6
MM Yy BepXHbO30BHiWHbOMY KBagpaHTi (10:00/14:00
rof. B 3a/1€XHOCTI Bif, OKa), BUKOHYIOTbCA AiBa NapaLeH-
Te3n 1,0 mm 4NA iHCTPYMEHTIB. 3an0OBHEHHA nNepeaHbol
Kamepu asowaposum OVD aucnepcHuit OVD (Viscoat)
HAHOCUTbCA Ha EHAOTENIN — CTBOPIOE 3aXUCHUI LWAp, KO-
reamBHuit OVD (Healon, Provisc) BBoguTbCca ana crabi-
ni3auii nepegHbOI Kamepu Ta CTBOPEHHA NPOCTOPY ANA
MaHinynAuin.

Mobinizauia 10/1 3 KancynbHOro millKa Yyepes napa-
LeHTe3 BBOAUTLCA MiKpollnaTenb, ob6epexkHO BUKOHY-
€TbcA rigpoauncekuia OVD, npoBoauTbCA aTpaBmaTUyHe
BiAAiNeHHA KpaiB ONTUKM Big, KancynapHUX aaresii, ran-
TUKU 0BEperHO 3BiNbHAOTLCA,
ane He po3scikatotbeA. OnTuu-
Ha yactuHa |0J1 BuBOAMTLCA Y
nepeaH0 Kamepy pPyxom «nig,
cebe», ranTUKM MOXKYTb 3a1u-
LWATMCb Yy MilWKy abo obepexkHO
BMBOOATLCA Y Kamepy, nepeaHa
Kamepa MOBTOPHO HaMOBHIO-
eTbca OVD ana nigTpumKu cra-
6inbHoCTi. I0/1 dikcyeTbcA Mi-
Kpownatenem, wWob YHUKHYTH
poTauii, opieHTauia niH3n — ro-
PU30OHTANbHA, Y MAKCMMANbHO
BifJaneHiit 30Hi Big eHgoTenito.

MiKpOXipypriYHMMN  HOXKK-
uAMM ana pospisaHHa 10/1 Bu-
KOHYIOTb MOMepeyHuii pospi3
nepneHAnKynapHuii ao oci 0N,
rMMbuHa — npubamsHo 30-40%
Jdiametpa onTuKM  GOPMYETL-
CA LWMPOKA OCHOBA TPWMKYTHOTO
dparmeHTa, Big, KiHUiB none-
peyHoro po3pisy pobnsTtbes ABa
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KOCWX PO3CIYEHHS, LLO CXOAATb-
ca Bnepesn GOPMYETLCA TPUKYT-
HUI “KANAH” 3 3aXONNEHHAM ran-
TUKM, A€ BUPi3aHUI CEKTOp — Le
30Ha MalbyTHbOI eKCTpaKLil.

MikpoxipypriuHui niHueT
BBOAMTbCA 4epe3 napaueHTes
3aXON/I0E TPUKYTHUIN dparmeHT
Ta obepekHO BUBOAMUTLCA Yepes
po3pisa 2,6 mm 6e3 noTpebu
pos3wupeHHs. Micna BuaaneHHn
KNMHY OMNTUKA NiH3W CTAE THyY-
KillOto, Yepes OCHOBHUI Po3pi3
BUTATYIOTb  3a/IMWKOBY 4acCTu-
Hy |I0/1 eanHUM 610KOM, Becb
yac niaATPMMYETbCA MNOCTIMHUI
OVD-3axucr.

Micna 4oro iMnnaHTyeTbCA
HoBa |OJ1, npoBoguTbCca acni-
pauia 3anuwkis OVD Ta dpar-
MEHTIB, OLHIOETbCA LiNICHICTb
MillKa, 3a BigcyTHOCTI gedek-
TiB — meTog, in-bag imnnaHTau,ii.
3aBaHTaxkeHa |0J1 BBOAMUTLCA
yepes ToM e po3pi3 6e3 ioro
PO3LIMPEHHA ONTUYHA YacCTMHA
CNPAMOBYETbCA Y KamnCy/bHUMU
MILLIOK ranTUKn obepekHo po3-
NPAMAAKOTLCA B MILLIKY.

MepeBipAeTbcA cnmeTpia Ta
BiACYTHICTb AeueHTpauii 3Bi-
PAETLCA MONOXKEHHA TOPUYHUX
MITOK, KOPMUIyoTbCA  No3unuii
ranTuk. 34iNCHIOETbCA BUAANEH-
HA OVD 3 nepegHbOi KAMepM Ta KancCy/IbHOro MillKa. Bu-
KOHYETbCA rigpaTtauia po3pisis.

AHaniz ¢yHKUiOHAaNbHUX pe3ynbTaTiB HaBeAEeHO Ha
Tabauui Ta pUcyHKy 3. AK cBigYaTb AOCNIAKEHHA, Yepes
6 MmicALiB MaKCMMaNbHO KOpWroBaHa rocTpoTa 30py B
obox rpynax nokpauwmnacs Ha 0,40 B rpyni 1 1a 0,52 B
2 rpyni (tabanus). OgHak B rpyna 2 BigmiyeHa cTatuc-
TMYHO 3Hauywy nepesara (p=0,011). OuikyBaHO, MaKCK-
MaNbHUIN NPUPICT cnocTepiraeTbca Mixk 1-3 micauamm,
Aani — ctabinisauis.

AHanisyloun pesynbTaTm [OCAIOAKEHHA CANig Big-
MIiTUTK, WO B 2 rpyni cnoctepexeHHa byna BigmiyeHa
Kpawa ueHTtpauisa |01 B mexkax Hopmu (<0,3 mm) 100,0%
(25/25) npotun 74,3% (26/35) y rpyni 1.

Kpim TOro, aHanis pesynbraTiB AOCAIAMKEHHA CBig-
UNTb MPO MeHWMI KyT Haxmuny |01 (Hopma (<3°)) B rpyni
2 — 88,0% (22/25) npotn 68.6% (24/35) y rpyni 1 3as-
OAKM MEHLWIM TpaBMaTM3aLii KancyNbHOro MilLKa, Wo He
cnocrepiranoca npotArom 3 MmicAuis nicna nposeseHHA
onepaTMBHOIO BTPYYaHHA.

AHani3 nicnaonepawiHnX yCKAagHeHb CBigunTh (puc.
3), Wwo y Ha o4ax NaujieHTiB 2 rpynu BiAmiYanoca meHLe
BMNagKis Habpsaky poriskun y 8,0% (2/25), nigsuiLeHHs
BHYTPILIHbLOOYHOTO TUCKY Y 4,0% (1/25). KicTo3Huit ma-
KYNAPHWUIA HabpAK BUHUK nuwe y 4,0% (1/25) (puc. 3).

AHani3yrumM pesynbtatv 4OCNIAKEHHA CAiA 3a3HAUN-
™, WO moandikoBaHa meToamKa peimnnaHTauii 10/ i3
3aCTOCYBAaHHAM TPUKYTHOI BiceKuii 4eMOHCTpYE CyTTEBI
nepesarn Haj CTaHAAPTHOK TexHiKoto. Ha BigmiHy Big,
UNCNEHHUX METOAMK, 3raaHunx y nitepaTypi [14]: nosHoOi
bicekuiji, crisscross-lensotomy Halwa meToamKa TPUKYT-

g

PucyHok 2 — MogudikoBaHuit meTtog peimnnaHTauii I0/1: A — noyatkoBa mobinisauis ontukm 1071
Ta poTauin y nepegHto Kamepy; B — pparmeHTauia 10/1 meToa0oM BUKOHAHHA ABOX pPajiasibHUX
po3pi3iB npu6ansHo nig Kytom 40° oaMH BiA OAHOrO Ha ONTUYHOMY eneMeHTi; C — BUNyYeHHs

HEBE/IMKUIA TPUKYTHUI pparmeHT KPULLTA/IMKA 3 FaNTUMHUM eNeMeHTOM; D — BunyyYeHHs pewTm

cermeHTa 10/1 3 HeBeAUKOTrO po3pisy (2,2-2,65mMmM) poriBku KpyroBumu pyxamu; E — imnnaHrauis
iH)KeKTOopOoM uepes Toii e poriBkoBuit aocTtyn; F — KiHLeBe No3ULiOHYBaHHA, BUCTaB/IeHHA 33

TOPUYHUMMU BiCAMMU.

Tabnuua — QuHamika MaKCMMaibHO KOPUTrOBaHOI
roctpotu 3opy (Mm)

Yac ouiHKK Fpyna 1 (n=35) fpyna2(n=25) | p
[o onepauii 0.24+0.11 0.26+0.10 0.48
1 micaub 0.48+0.12 0.60+0.11 0.028
3 micaui 0.62+0.14 0.74+0.10 0.016
6 micauis 0.64+0.13 0.78+0.09 0.011

HOT biceKuii 3a6e3nevye MmeHLWMI 06CAT BHYTPILLHbOOY-
HOi MaHinynauii, He notpebye nosopoty |0/1 Ha 360°,
3HMXKYE PU3MK TPaBMW 3aHbOI KancyIm Ta MiHIMi3ye
KOHTaKT iHCTpymMeHTiB 3 eHaoTeniem [13, 15, 16]. Mpwn
BMKOHaHHI TaKUX TEXHIK peimnaaHTaLil AK: noBHa bicek-
uia, triangular-cut, ¢pparmeHTM MOKyTb MOTPANAATU Yy
BiTpeasibHy NOPOXHUHY, YTBOPHOIOUYMN PU3MK JOLATKOBUX
BTPYYaHb, abo noTpebytoTb cnewiaNbHUX IHCTPYMEHTIB,
o obmexkye ix gocTynHictb [2, 17, 18].

Mpy BWMKOHAHHI CTAaHAAPTHUX METOAMK, 0cobnamnso
TUX, Wo 6a3ytoTbea Ha poTau,ii IOy KancynbHOMY MilLKyY
(noBHa 6icekuia 10/, crisscross-lensotomy, trisection,
folding-rotation technique, twist-and-out y Bapiaui-
AX), iCHye Hebesneka HaAMIpHOro HaTAry KamncynbHO-
ro MilKa, BUHUMKHEHHA 0OOATKOBUX PO3PUBIB 3a4HbLOI
Kancynu Ta gectabinisauii 3K-komnaekcy, Wwo niarsep-
OXKEeHO JaHMMM KNiHIYHWX CNOCTEepEeXKeHb Ta NiTepaTtypu
[8, 19]. Lle ocobnnBo nposBAA€ETbCA NpU PobOTi 3 O4HO-
KOMMOHEHTHUMMW KOPCTKUMU TigpodobHummn 10/1, aki
36epiratoTb BUCOKY NMPYXKHICTb i CKNaAHiWi y dpparmeHTa-
Ll BCepeamHi milikKa.
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MicnsionepauiiiHi ycknaaHeHHs (0o 6 micsauis)

4.0%

KOHTPO/IbOBaHO,  0c06/MBO
Npu XOPCTKMX maTepianax 10/
B nepeBary Haj MeToAMKamu
dparmeHTauii B Kany/ibHOMY
MWKy, WO obMmexye Bi3yani-
3auito  pparmeHTiB  BCepeauHi
Kancy/bHOro Miwka, 36inbluye
PU3NK MNOLWKOAMKEHHA 3a4HbOI
Kancynn, ycknagHwe dparmen-

3 rpyna 1 (cTaHpapTHa MeToAKa)
[ Mpyna 2 (MoaudikosaHa MeToauKa)

0.0% TaLilo XKOPCTKMX riapodobHUX

& OAHOKOMMOHeHTHwX 10/1.
&&\“ Y cTaHAapTHUX MEeToAMKax
& icHye Hebesneka HaamipHOro

HaTAry Kancy/ibHOro Milka, A0-
[ATKOBMX PO3PUBIB Kancyam nipg,

PuUcyHOK 3 — MopiBHAHHA YacTOTU pPaHHiX i Ni3HiX nichaonepauiiiHMX ycKnagHeHb MiXK CTaHAapPTHOO
meToauKoto (rpyna 1) Ta mogmndikoBaHoto TexHiKkoto (rpyna 2). laHi nogaHi y BiacoTKax.

OfHi€o 3 TrONIOBHUX MPUYUH Kpalmx pesy/bTaTis,
AKi 6y OTPMMaHI NPOTArOM HaLLOro AOCNIAXKEHHSA, €
MEHLUA TPAaBMATUYHICTb 3aBAAKM 3MEHLUEHHIO PO3Mipy
OCHOBHOTO po3pi3y (2,2-2,6 MM), LLLO 3MEHLLYE iHAYKOBa-
HWI nicnAaonepauiibmii acturmaTmsam (>0,75 antp) 4,0%
(1/25) y rpyni 2 npotv 22,9% (8/35) y rpyni 1 3HWXKYe
pY3KK rinoToHii (BOT <10 mm pr. cT1.) 4,0% (1/25) y rpyni
npotv 11,4% (4/35) y rpyni 1 Ta noKpaulye cTabinbHicTb
nepegHboi Kamepu 96,0% (24/25) y rpyni 2. Toai, AK
CTAaHAAPTHI METOAMKM 3a3BMYail MOTPebyroTb po3Lu-
peHHA po3pisy Ao 3,0-3,2 Mm Ana BUAYYeHHA GparmeH-
TiB 10/1.

AHanis nitepatypu ESCRS Guidelines 2023 nigkpec-
NI0E, WO byab-AKka peiMmnnaHTauiiHa TexHika NOBWHHA
MiHiMi3yBaTM poO3Mip po3pi3y 41A YHUKHEHHA 004ATKO-
BOI mexaHiuHoi aedopmaduii porisku [13].

Hawa meTtoamka ¢parmeHTauii npoBoantbea nicns
BMBEAEHHA OMTMKWU 3 KamMCy/bHOTO MillKa, afie Ha ru-
6UHI, MaKcMManbHO BigaaneHin Bif, eHAOTeN o, | 3aBXK-
an nig gsowaposum OVD-3axuctom, WO Bignosigae
pekomeHgauiam AAO Surgical Safety Committee (2022)
[20, 21]. ®parmeHTauis BiabyBaeTbCA MNicnsA BUBEAEH-
HA |OJ1 B nepefHO Kamepy, WO pobutb TEXHIKY BinbL

yac portauii 1071, , wo y3roaxy-
€TbCA 3 BUCHOBKAMM, HaBeAEeHW-
MW B NliTepaTtypi [8, 22].

BucHoBKM.

3anponoHoBaHa moaudikoBaHa TexHika peimnaaH-
Tauii 101 3HMKye Ha 25,7% pu3uk geueHTpauii 10/1, Ha
18,9% po3BUTOK iHAYKOBAHOrO acTUrmaTtuamy, Ha 7,4%
YacToTy rinoToHil, Ha 13,1% cTabinisye nepeaHo Kame-
py OKa, Ha 6,3% 3HWUKYE PU3NK BUHUKHEHHSA HABPAKY po-
riBKM Ta Ha 4,6% niaBULLEHHA BHYTPILLHBOOYHOrO TUCKY
BigNOBIAHO.

3anponoHoBaHa MeToAMKa peimnnanTauii I0JT moxke
6yTV pekomeHA0BaHa, AK ONTUMAbHUIA BapiaHT Xipyp-
riYHOro BTPYYAHHSA y BUNaAKax HabyTux ameTponii wna-
Xom peimnnanTauii 10/1 B8 onTMManbHUX TepMiHax, 4o 2
micauis nicna nepBUHHOI imnaaHTauii [0/1.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

AHani3 niTepaTypmn NOKasye, WO AiarHOCTMKA Ta NiKy-
BaHHA HabyTMx ameTponii BHacNigoK pedpaKuiliHoi Ta
KaTapaKTaNnbHOI Xipyprii € akTya/ibHUM 3aBAaHHAM Cy-
YacHOT opTaNIbMONOTIi, | Le NOACHIOE NparHeHHA opTaib-
MOJIOFiB YAOCKOHANOBATK BigOMI Ta pPo3pobaATU HOBI
METOAMKM peiMmnnaHTaLii. Tomy akTyanbHMM Ta CBOEYacC-
HUM BUOAETHCA BUBYEHHA MOM/IMBOCTEN YAOCKOHANEH-
HS BXe iCHYIOUMX, Ta PO3PO6SEHHA HOBUX MEHL iHBa-
3UBHUX MeToAMK peimnnanTauii 10/1.
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NOPIBHAHHA CTAHAAPTHOI TA MOAU®IKOBAHOI TEXHIKU PEIMMNIAHTALYT IHTPAOKY/IAPHUX NIH3

HKmypuk A. B., Xmypuk K. B.

Pestome. PeimnnaHTauis iHTpaokynapHoi NiH3u (10/1) € BaXKAMBMM METOAOM KopeKLii HabyTux ameTponili Ta
YCYHEHHA nicnaonepauiiHmx ycknagHeHb dakoemynbcubikaLii KaTapakTv, 30Kpema AeueHTpaLil, 3MilLleHHA Ta po-
Tauii 10/1, iHAyYKOBAHOIo acTMrmMaTM3my 1 HeBignoBigHOCTI pedpaKuinHoro pesyabraty odikyBaHomy. KnacmuHi Tex-
HiKM peimnnaHTauii, Wwo 6a3yoTbea Ha poTauii I0/1 y nepeaHin Kamepi 3 po3wmMpeHHAM po3pisy Ao 3.0-3.2 mm Ta
dparmeHTaLi€to ONTUKM, acoLiMOBaHI 3 NiABULLEHUM PU3MKOM TPaBMATM3aLl eHA0TENI0 POriBKM, HecTabinbHICTO
Karncy/IbHOro MillKa, 36inbleHHAM iHAYKOBAHOrO NicisonepauiMHOro actTurmaTnamy Ta 6i/ibLLIOK YacTOTOK PaHHIX
yCKnagHeHb. Lie 3ymoBntoe notpeby B yAOCKOHANEHHI MafOTPaBMaTUYHUX, KOHTPO/IbOBAaHUX METOAMK, AKi A03BO-
NAOTb BUKOHYBATK peimnnaHTauito 10/1 yepes mani po3pisn 3 HaZitHUM 3aXMCTOM NepeaHbOro CermeHTa.

MeTolo gocniaskeHHA 6yno nopiBHATU edeKTUBHICTb Ta be3neKky CTaHAapTHOI MeToAuKM peimnaaHTauii 10/1 i3
MOoANIKOBAHOK TEXHIKOH TPUKYTHOT BiceKLii NpoTArom paHHbOro nicasonepauiiHoro nepioay. NposeaeHo peTpo-
CNEKTMBHO-MPOCNEKTUBHE KOFOPTHE AocniaKeHHA 60 nauieHTiB (60 oyeit) Bikom 55—-82 poku, po3nogineHux Ha Asi
rpynu: rpyna 1 (n=35) — ctaHgapTHa MeToauMKa 3 poTauieto |0/ y nepeaHilt Kamepi, pparmeHTaLLiED ONTUKKN Ta PO3-
LIMPEHHAM poriBkoBoro po3pisy 4o 3.0-3.2 mm; rpyna 2 (n=25) — mogmdikoBaHa TexHika out-of-bag peimnnanTauji 3
ABolwaposnum OVD-3axMCTOM Ta TPUKYTHO DBiCeKLiEl0 ONTUKM 3 MOXKIMBICTIO BUNYYEHHA PpparmeHTa Yyepes pospi3
2.2-2.6 mm 6e3 Moro po3lmpeHHsa. Yci NaLieHT NPOXoauan CTaHAapPTHE KOMMNIeKCHe odpTanbMonoriyHe ob6cTexeH-
HA [0 onepauii Ta y AMHaMILi A0 6 MicALiB; OLiHIOBAaAN MaKCMMaJIbHO KOPUTOBaHy rOCTPOTY 30pY, MOMIOXKEHHA Ta
Haxua |0J1, yacToTy HabpAKY POriBKK, 3MiH BHYTPILULHbOOYHOTO TUCKY, PO3BUTOK KiICTO3HOTO MaKy/NapHOro Habpaky
Ta iHWWX ycKNagHeHb. CTaTUCTUYHMIA QHaNi3 BUKOHYBAIM 3 BUKOPUCTAHHAM NapameTpUUYHUX Ta HeNapaMeTpUYHMX
KpUTepiiB, CTaTUCTUYHO 3HAYYL MM BBaXKaan piseHb p<0,05

Pe3ynbTaTv NoKasanu, Wwo B 060X rpynax BiA3HayanocA NoKpaLleHHA MaKCMMalbHO KOPUTOBAHOI rOCTPOTHM 30pyY,
npoTe B rpyni i3 3acTocyBaHHAM MOAMPIKOBAHOI TEXHIKM NpupicT 6yB BULWMM: Yyepe3 6 micsauis MKO3 gocarana
0.7840.09 y rpyni 2 npotu 0.64+0.13 y rpyni 1 (p=0.011). CtabinbHicTb nonoxkeHHs 10/1 TakoxK 6yna Kpalloto B rpyni
2: ueHTpauia B mexax <0.3 Mmm Big onTMuHoI oci gocarHyta y 100.0% (25/25) npotu 74.3% (26/35) y rpyni 1, Toai sk
KyT Haxuny |01 <3° Big3HaueHo y 88.0% (22/25) npoTu 68.6% (24/35) signosigHo. YactoTa paHHix nicasonepadwiin-
HWX YCKNaAHEeHb BUABMAACA HUKYOKO NPU BUKOPUCTAHHI MoaMbiKOBaHOT MeTOAMKN: HabpAK POriBKM peecTpyBanu
y 8.0% (2/25) oueit rpynu 2, NigBULLEHHA BHYTPILUHBOOUYHOrO TUCKY — Y 4.0% (1/25), KiCTO3HMIA MaKyNApHUIA HabpAK
-y 4.0% (1/25), Toaji AK NpU CTaHAAPTHIM TEXHIL i NOKa3HUKKN BYAN BULMMU. 3MEHLLIEHHA PO3Mipy OCHOBHOTO PO3-
pi3y 0o 2.2-2.6 mm nopiBHAHO 3 3.0-3.2 mm y rpyni 1 cynpoBoAKYBaN0OCA HMUMKUYOK YAaCTOTOH iHAYKOBAHOMO acTUrma-
TM3My noHag 0.75 gnTp Ta 6inbwoto cTabinbHIiCTIO NnepeAHbOI KAMEpPHU, WO Y3rOAKYETLCA 3 CY4aCHUMMU PpeKOMEHAa-
LisMM WOoA0 Ma/IOTPaBMATMYHOI KaTapaKTa/ibHOT Ta peiMnaaHTaLiiHOI Xipyprii.

TakuMM yMHOM, MoandikoBaHa TexHika peimnnaHTauii I0/1 i3 3acTocyBaHHAM TPUKYTHOI BiceKu,ii, ABOLWapOBO-
ro OVD-3axucty Ta BUIyYeHHAM dparmeHTiB Yepes po3pis 2.2-2.6 MM 6e3 11oro poswmnpeHHA 3abesnedye meHLly
TPaBMaTUYHICTb A1 eHAO0TEeNII0 POTiBKM, BULLY CTabinbHICTb NnoioxeHHA 101, Kpali GpyHKLiOHaNbHI pe3ynbTaTi Ta
HUW¥KYY YacToTy nicnaonepaLuiinHUX yCcKAagHeHb NOPIBHAHO 3i CTaHAAPTHOK MeToguKoto. OTpUMaHi AaHi Ao3BoNnA-
I0Tb PEKOMEHAYBaTHU 3aNponNoHOBaHY MOANDIKOBaHY TEXHIKY AK ONTUMANbHWUI BapiaHT XipypriYyHOro BTpy4aHHA npu
HabyTux ameTponiax, wo notpebytoTb peimnaaHTaii |0/, 0co6AMBO Yy TEPMiHM A0 2 MiCALIB MicAA NePBUHHOT iMn-
NaHTauil.

Knwouosi cnosa: adakia, KatapakTa, /likyBaHHA, dakoemynbcudikaLlisa, iIHTPAaOKyApHa NiH3a, AUCAOKaLiA, TPAHC-
cKnepanbHa diKcauis, ipuc-Kninc niH3a, BTOPUHHA iMMNAaHTaL,iA.

COMPARISON OF STANDARD AND MODIFIED TECHNIQUES FOR INTRAOCULAR LENS REIMPLANTATION

Zhmuryk D. V., Zhmuryk K. V.

Abstract. Reimplantation of an intraocular lens (IOL) is an important method for correcting acquired ametropia
and managing postoperative complications of cataract phacoemulsification, in particular 10L decentration,
displacement and rotation, induced astigmatism, and mismatch between the refractive outcome and the expected
target. Classical reimplantation techniques based on rotating the IOL in the anterior chamber with enlargement of the
incision to 3.0-3.2 mm and optic fragmentation are associated with an increased risk of corneal endothelial trauma,
capsular bag instability, higher induced postoperative astigmatism, and a greater incidence of early complications.
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This determines the need to refine low-trauma, controlled techniques that allow IOL reimplantation through small
incisions with reliable protection of the anterior segment.

The aim of this study was to compare the efficacy and safety of the standard I0OL reimplantation technique
with a modified triangular bisection technique during the early postoperative period. A retrospective-prospective
cohort study was conducted involving 60 patients (60 eyes) aged 55-82 years, divided into two groups: group 1
(n=35) — standard technique with IOL rotation in the anterior chamber, optic fragmentation, and enlargement
of the corneal incision to 3.0-3.2 mm; group 2 (n=25) — modified out-of-bag reimplantation technique with two-
layer OVD protection and triangular bisection of the optic, allowing extraction of a fragment through a 2.2-2.6
mm incision without enlarging it. All patients underwent standard comprehensive ophthalmic examination before
surgery and during follow-up up to 6 months; best-corrected visual acuity (BCVA), IOL position and tilt, incidence
of corneal edema, intraocular pressure changes, development of cystoid macular edema, and other complications
were evaluated. Statistical analysis was performed using parametric and non-parametric tests, with a p-value <0.05
considered statistically significant.

The results showed improvement in BCVA in both groups; however, the gain was greater in the group treated
with the modified technique: at 6 months, BCVA reached 0.78+0.09 in group 2 versus 0.64+0.13 in group 1 (p=0.011).
I0L positional stability was also better in group 2: centration within <0.3 mm from the optical axis was achieved in
100.0% (25/25) versus 74.3% (26/35) in group 1, while IOL tilt <3° was observed in 88.0% (22/25) versus 68.6%
(24/35), respectively. The incidence of early postoperative complications was lower with the modified technique:
corneal edema was recorded in 8.0% (2/25) of eyes in group 2, intraocular pressure elevation in 4.0% (1/25), and
cystoid macular edemain 4.0% (1/25), whereas these rates were higher with the standard technique. A reduction of
the main incision size to 2.2-2.6 mm compared with 3.0-3.2 mm in group 1 was associated with a lower incidence
of induced astigmatism greater than 0.75 D and greater stability of the anterior chamber, which is consistent with
contemporary recommendations on low-trauma cataract and reimplantation surgery.

Thus, the modified 0L reimplantation technique involving triangular bisection, two-layer OVD protection,
and fragment extraction through a 2.2-2.6 mm incision without enlargement provides reduced trauma to the
corneal endothelium, higher IOL positional stability, better functional outcomes, and a lower rate of postoperative
complications compared to the standard technique. The obtained data support the recommendation of the proposed
modified technique as an optimal surgical option for acquired ametropia requiring IOL reimplantation, particularly
within 2 months after primary implantation.

Key words: aphakia, cataract, treatment, phacoemulsification, intraocular lens, dislocation, transscleral fixation,
iris-claw lens, secondary implantation.
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