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Pedepar

dopmupoBaHUEe 33JHET0 HETPEPHIBHOTO KAIICYJIOPEKCHCA BO BPEMS YAAJICHHUS KaTapaKThl TPaANLIMOHHO UCTIONb3Y-
FOT JUIS1 TIPEOTBPALICHHUS TOMYTHEHUS 3pUTENbHOM ocH. I1o JaHHBIM COBPEMEHHOH JTUTEPaTyphl, B CIydyae Hamen
MAIUECHTKY 3aKPBITHE OTBEPCTHUS 33HET0 KalCyJIopeKcnca He JOJKHO OBLIIO Pa3BUTHCSA, TEM HE MEHEE, HA OTHOM
rJ1a3y NOMyTHEHHE chOpMUPOBAIOCh, HECMOTPS HAa HAJIMYUE PABHBIX YCIOBHH — OAMH M TOT )K€ ONBITHBIN XH-
PYPpr, Takas e HHTPAOKyJIsIpHAs JIMH3a (OCTPOKOHEYHAS THAPO(PUIIbHAS aKPUIIOBAsI C THAPOPOOHBIM ITOKPEITHEM),
OTCYTCTBHE CONYTCTBYIOLIMX 3a00JI€BaHUN IJ1a3 U COMaTHUYECKOI MaToMoruu. MBI IPOBEIH MOUCK JIUTEPATy Pl
C IIETIBIO BBISIBJICHUS ITPUYMHBI OJHOCTOPOHHETO PAa3BUTHSI JAHHOTO OCIIOXKHEHHS, a TAK)KE ONTUMAJIBHOTO METO-
Ja nedeHus. PasHuIa Mexxy AByMs ONEpalMsIMH 3aKJII09alIach B THaMETPE MEPEIHETO U 3aIHETO KaIICYIOPEKCH-
ca — Ha IpaBoM I1a3y oHH ObutH Ha 0,5-1,0 MM Oonblne, YeM Ha JIEBOM, U Ha JIEBOM IJ1a3y Pa3BHJIOCH IIOMYTHE-
HHUE, KOTOPOE MOTPeOOBaJI0 XUPYPruIecKOro BMENIaTenbcTBa. DPPEKTUBHBIM U 0€30IMacHBIM CIIOCOOOM JICUEHU S
MIPH JaHHOW IpoOJIeMe CIYKUT KalcyJI0TOMHUS C UCIOIb30BaHNEM BUTpeoTOMa 25 g. Hamr knHu4Yecknit cydan
MOKa3bIBaET HEOOXOAMMOCTh AAJIBHEHIITNX MCCIEAOBaHHUH MO 3TOH TeMe, Tak Kak (JOpMHPOBAHHE 3aHETO HEIpe-
PBIBHOTO KarcyJOpeKcrca HeCET PUCK HHTPA- M TIOCIICONIEPAIHOHHBIX OcloXHEeHUH. CexyeT paccMoTpeTh O0JIb-
1€ JaHHBIX, YTOOBI CHU3UTH BEPOSTHOCTh PEIIMINBA IIOMYTHEHHSI B 30HE OIITHYECKOH OCH.

KuroueBble cj10Ba: IEPBUYHBIN 3aJHUH KaICyJIOpPEKCUC, TOMyTHEHNE 3aJHEH KaICyJbl XpyCTalInKa, BTOPHYHAs
KaTapakTa, KIMHUYECKUH caydail.
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Clinical case of visual axis opacification after primary posterior capsulorhexis
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Abstract

The formation of posterior continuous capsulorhexis during cataract removal has traditionally been used to pre-
vent visual axis opacification. According to the current literature, closure of the posterior capsulorhexis opening in
our patient's case should not have developed in a period of 1 year, but it did in only one of the two eyes, despite the
presence of equal conditions — the same surgeon, the same IOL (sharp-edged hydrophilic acrylic with hydropho-
bic coating), no concomitant eye diseases and somatic pathology. We conducted a literature search to find the cause
of the unilateral development of this complication, as well as the optimal treatment method. The difference between
two surgeries was in the diameter of the anterior and posterior capsulorhexis — on the right eye they were 0.5—
1.0 mm larger than on the left eye, and the left eye has developed opacity, which required surgery. An effective and
safe way of treating this problem is the capsulotomy using a 25 gauge-vitreotome. The clinical case shows the need
for further research on this topic, as formation of posterior continuous capsulorhexis has a risk of intra- and post-
operative complications, and more data should be considered to ensure that there is no such recurrence of opacity.
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Introduction

The literature data and clinical experience confirm
the effectiveness and sufficient safety of the pri-
mary posterior continuous circular capsulorhexis
(PPCCC) during cataract removal to prevent poste-
rior capsule opacification (PCO) [1,2]. In PPCCC,
the central portion of the posterior capsule is re-
moved during cataract surgery to prevent equatori-
al lens epithelial cells migration toward the visual
axis [2]. This method is used to avoid the forma-
tion of opacities and the need for an YAG-laser
capsulotomy [2]. However, this procedure requires
a high level of professional training of the ophthal-
mic surgeon and has a risk of intra- and post-opera-
tive complications (hyaloid membrane damage and
vitreous prolapse into the anterior chamber, radial
capsulorhexis rupture of unplanned size, which in-
creases the risk of decentration and dislocation of
the implanted IOL) [3]. There are recommendations
for providing the primary posterior capsulorhexis
with a transparent posterior capsule in adults: both
types of diabetes mellitus, myopia, primary and im-
mature cataract [4] and previous pars plana vitrec-
tomy (PPV) surgery [5]. But the use of this method
of preventing posterior capsule opacification is
becoming more and more widespread without
the above-mentioned indications [3, 6]. However,
there are cases of capsulorhexis hole closure and
the opacification formation in the optical zone [7].

Case Report

Patient K., female, 67 years old, complained of de-
creased vision in both eyes. Myopizing nuclear
cataract was diagnosed in both eyes. The same ex-
perienced cataracts surgeon used similar standard
phacoemulsification and PCCC techniques in both
eyes. Surgeries were performed with topical 1%
inokain plus sub-Tenon's anesthesia. The combi-
nation of topical 5% phenylephrine and 0.8% tropi-
camide was used for preoperative pupil dilatation.
A 2.2 mm temporal clear corneal incision was cre-
ated by use of a 2.2-mm disposable steel knife. So-
dium hyaluronate-chondroitin sulfate was injected
into the anterior chamber. A 5.0 mm on the right
eye and 4.5 mm on the left eye anterior curvilinear
capsulorhexis, coaxial phacoemulsification and ir-
rigation/aspiration was performed. After the cap-
sular bag was filled with 1% sodium hyaluronate,
a flap was created using a 25-gauge needle at the
center of the posterior capsule. A small amount of
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sodium hyaluronate was injected through the cap-
sular opening to separate the underlying anterior
hyaloid surface from the posterior capsule. Then,
the edge of the incised capsule was grasped with
capsule forceps and the incision was extended pe-
ripherally to create a well-centered 4.0 mm on the
right eye and 3.0 mm on the left eye PPCCC ope-
ning. One-piece intraocular lens (IOL) sharp-edged
with the 6 mm optic diameter. The material of the
optical part of is a hydrophilic acrylic polymer with
a hydrophobic coating, a flat haptic with four fixa-
tion points, an angle of 0°, with a rectangular de-
sign of the edges of the optics and haptics. Both
IOLs were implanted in the capsular bag. The sodi-
um hyaluronate-chondroitin sulfate was aspirated
from the anterior chamber and the incisions were
self-sealing. The operation and the postoperative
period were uneventful. Capsulorhexis sizes were
measured on a Huvitz refractometer HRK-7000.

Postoperatively, patient was instructed to instill
topical steroid in a decreasing schema and a topical
antibiotic five times daily for 5 days.

Achieved UDVA OU=1.0 (20/20), UNVA
OU=0.4 (20/50) and CNVA OU=1.0 (20/20). The
patient was completely satisfied with her vision at
distance and intermediate distances; spectacle cor-
rection has been selected for prolonged reading.

After 1.5 years, the patient complained of
blurred vision in the left eye.

Medical examination results:

CDVA 0OD=1.0 (20/20); IOPcc 14.3, IOP g 11.7,
scare 8.0;

CDVA 0S=0.8 (20/25), IOPcc 15.8, IOP g 12.5,
scare 9.0.

In both eyes: anterior chambers — deep, pupils
were round, the IOLs were centered in the capsule
bag, the posterior capsulorhexis were round. The
right eye: the optical zone was transparent, the left
eye: lens epithelial cells were in the optical zone
on the posterior surface of the IOL (fig. 1, 2). The
fundus of the eye was examined after the instil-
lation of mydriatic. The optic nerve head is pale
pink, with clear boundaries. Excavation of the op-
tic nerve disc is widened, deep. According to OCT
data the retinal nerve fiber layer (RNFL) and the
ganglion cell complex were within normal limits,
the macular region was normal.

Diagnosis: “Pseudophakia in both eyes. Secon-
dary cataract (visual axis opacification) of the
left eye”.
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Fig. 1. Patient's right eye, posterior cap-
sulorhexis, rounded. The optical zone is
transparent

the back of the IOL

To restore optical transparency and improve vi-
sual acuity, surgical intervention was recommen-
ded. After obtaining informed consent, the opera-
tion was performed — aspiration of the secondary
cataract of the left eye using a 25g-vitreotome.

Topical 5% phenylephrine and 0.8 % tropi-
camide were used for preoperative pupil dilata-
tion. A 2.2 mm temporal clear corneal incision was
made by use of a 2.2-mm disposable steel knife.
Supply to the anterior chamber via paracentesis,
1 port 25g through the flat portion 3.5 mm from the
limbus. The parameters of the vitreosystem ope-
ration: infusion into the eye of 25 mm Hg. Cutting
speed of the vitractor 2500-5000. Vacuum 500.
Supply to the anterior chamber through paracen-
tesis, 1 port 25g through the flat part 3.5 mm from
the limbus. The operation was uneventful.

The day after surgery: UDVA OS=1.0 (20/20),
complaints about light scattering disappeared.

Objectively: the ocular surface was normal.
There are no signs of inflammation in the anteri-
or segment, capsulorhexis is 3.5 mm round, the op-
tical zone is transparent (fig. 3). The fundus of the
eye is without dynamics.

Follow-up of the patient throughout one year
demonstrates a stable condition of both eyes, the
patient has no complaints, and the optical zone re-
mains transparent.

There are various reasons for development of
the visual axis opacity on alternative matrices (the
anterior hyaloid membrane or IOL surface) [7-9]
after PPCCC: young age of the patient — in chil-
dren, this variant develops in 57-64% of cases [10],
hydrophilic surface of the IOL, on the diameter of
the anterior capsulorhexis, anatomical integrity of
vitreo-lenticular interface 7,9, 11, 12].

Depends on the IOL design, edge, material [13].

The incidence of PCO in patients with IOL
made of hydrophobic acrylic is approximately
2.5 times less than in patients with IOL made of
hydrophilic acrylic [14]. The proliferative type of
PCO is more often observed in eyes with hydro-

Fig. 2. Patient's left eye, posterior cap-
sulorhexis, rounded. Elschnig cells on

Fig. 3. Left eye of patient after surgical
aspiration of Elschnig cells

philic acrylic IOL and hydrophilic hydrogel 1OL,
and the fibrous type — in eyes with hydrophobic
acrylic IOL. The reason for this fact is the rigidity
and higher adhesion of hydrophobic acrylic to the
surface of the posterior capsule, which prevents the
movement of residual lens epithelial cells from the
periphery to the optical zone. In addition, epithe-
lium migration to the central zone occurs earlier
in eyes with hydrophilic IOLs, which means that
the PCO will be formed earlier [11]. Lenses with
a sharp rectangular edge, regardless of the mate-
rial (silicone, hydrophobic acrylic, and polymethyl
methacrylate), had a lower incidence of PCO [15].
Our patient has the same IOLs in both eyes — one-
piece intraocular lens sharp-edged with the 6 mm
optic diameter hydrophilic acrylic polymer with
a hydrophobic coating.

There are two theories of the value of the dia-
meter of the anterior capsulorhexis. If it is less than
the diameter of the IOL, prevention of PCO occurs
due to the adhesion of the anterior capsule to the
optics and keeping the epithelium from moving to
the posterior capsule. If the diameter is larger, then
adhesion of the anterior and posterior capsules is
formed with the formation of a Sommering ring,
which limits the migration of lens epithelial cells
into the optical zone [13]. A controlled randomized
trial by Haotian Lin et al. investigated the frequen-
cy and rate of primary capsulorhexis ring closure
as a function of anterior capsulorhexis diameter.
Patients were divided into 3 groups by anterior
capsulorhexis diameter (group A: 3.0-3.9, group B:
4.0-5.0, and group C: 5.1-6.0 mm), posterior cap-
sulorhexis diameter were 3.0-mm in all the cases.
It was found that the smaller the diameter of the
capsulorhexis, the faster and more significant the
closure of the capsulorhexis opening. Thus, anteri-
or capsulorhexis diameter of 4.0-5.0 mm may pro-
vide better capsular results given moderate anterior
capsulorhexis constriction and moderate posterior
capsulorhexis dilation, and a lower percentage of
visual axis opacification [16]. Certain studies have
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shown that incomplete overlap of capsulorhexis and
IOL is the risk factor for early onset PCO [5]. In
our patient’s case the difference was in the diame-
ter of the anterior and posterior capsulorhexis — on
the right eye they were 0.5-1.0 mm larger than on
the left eye, there the opacification has developed.

Optical coherence tomography (OCT) study
of patients after phacoemulsification in combina-
tion with primary posterior capsulorhexis revealed
the dependence: opacities in the optical zone are
formed when the anterior hyaloid membrane ad-
heres to the posterior capsule and to the IOL in the
area of the PPCCC ring, or when there is a small
distance between the anterior hyaloid membrane
and the posterior capsule (from 70 to 210 um). The
effectiveness of the primary posterior capsulo-
rhexis increased with the progression of involutio-
nal changes in the vitreolenticular interface and the
deepening of the retrolental space [7, 12]. Unfortu-
nately, we did not have the opportunity to perform
an OCT of the anterior segment of our patient's
eyes and we consider it reasonable to use this me-
thod of investigation in future studies.

How to treat the patient in this case? It can be
managed by YAG-laser or surgical membranecto-
my, the latter is preferable [9, 10, 17]. Therefore, we
used a 25g vitreotome-capsulotomy in this case.
Thus, assuming an anterior hyaloid membrane —
a matrix for cell migration — a 25g vitreotome-cap-
sulotomy is the optimal surgical treatment as the
retrolental space deepens, which creates an addi-
tional difficulty for the development of opacifica-
tion in the optical zone [10].

The described clinical case confirms the possi-
bility of visual axis opacification in one of the two
eyes of the same patient in a period of 1 year af-
ter surgery, despite the primary posterior capsulo-
rhexis and the presence of equal conditions — the
same surgeon, the same IOL (sharp-edged hydro-
philic acrylic with hydrophobic coating), the same
mode of drops instillation, no inflammation after
surgery, no concomitant eye diseases and soma-
tic pathology. The difference was in the diameter
of the anterior and posterior capsulorhexis — on
the right eye they were 0.5-1.0 mm larger than on
the left eye, and the left eye has developed opacity,
which required surgery. An effective and safe way
of treating this problem is the capsulotomy using
a 25 gauge-vitreotome.

Yuactue aBTopoB. 0.B.b. — c6op u ananus pe3yinb-
TaTOB, MIOUCK U aHAJIHM3 JUTEPATypPbl, 0OpMIICHNE U
nepesox cratey; M1.B.M. u L.N.111. — npoBenenue 06-
CJIEIOBAHMS U ONIEpaLuU, cOOp U aHATHU3 PE3yIBTATOB.
Hcrounuk ¢punancupoBanus. lccienoBanue He
HMEJIO CIIOHCOPCKOM MOIJIEPKKH.
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