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Influence of the quality of viscoelastic removal

on phacoemulsification results. Part 2. Dependence
of “IOL - posterior lens capsule” interface status
on viscoelastic visualization

Anna V. Egorova, Alexey V. Vasiliev, Lina Bai

S.N. Fyodorov Eye Microsurgery Federal State Institution, Khabarovsk, Russia

BACKGROUND: Main methods of intraoperative secondary cataract prevention are measures aimed at the formation of full
contact of the intraocular lens (I0L) with the posterior capsule. The diastasis between the I0L and the posterior capsule is explained
by the presence of viscoelastic in the interface. Maximum visualization of the stained viscoelastic will obviously make it possible
to completely remove it from the eye, which will increase the number of eyes with the optimal “IOL — posterior capsule” interface
with standard phacoemulsification.

AIM: The aim was to study “IOL — posterior capsule” interface status after phacoemulsification of senile cataract in relation
to viscoelastic visualization.

MATERIALS AND METHODS: 122 eyes of 122 patients were included, which underwent phacoemulsification of senile cataract
with femto-laser assistance and were divided into 2 groups depending on viscoelastic characteristic (colored or transparent) used
for anterior chamber filling prior to 0L implantation. “IOL — posterior capsule” interface status was examined on the 15! and 7*" day
post-op in order to evaluate the contact between two structures.

RESULTS: On the 1% day post-op, the absence of contact between IOL and posterior capsule was noticed more often in the sec-
ond group, the number of eyes with this type of interface was 1.5 times lower in the 1st group. On the 7*" day after surgery, optimal
interface had place in 9 out of 10 eyes in the 1st group, in comparison with 2/3 of patients from the second group.

CONCLUSION: Conducted investigation showed that the use of colored viscoelastic allowed creating the optimal “IOL — poste-
rior capsule” interface on the 7™ day post-op in 87% of eyes of the main group in comparison with 67% eyes from the control group
(the difference is statistically significant). The absence of contact between IOL and capsule can be considered as relative capsule
block, which may form the high risk of secondary cataract.
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BnuaHue KayecTBa yfaneHus BUCKO3NIacTUKA
Ha pe3ynbTaTbl (paKo3IMynbcUPUKALUM.

Yactb 2. 3aBucuMoOCTb cocTosHUA MHTepdenca
KUHTPAOKYNAPHAA JIMH3A — 3afHAA Kancyna
XpycTanuMKa» OT BU3yaNiM3aLMU BUCKO3JIacTUKA

A.B. EropoBa, A.B. Bacunbes, JlnHa bai

HauuoHanbHbIN MeAWLIMHCKMIA UCCNeLoBaTeNbCKUI LEHTP «MexoTpacneBoi Hay4HO-TEXHUHECKUI KOMMEKC «MUKpoxvpyprus rnasax»
1MeHu akapemuka C.H. ®énoposax, Xabaposck, Poccus

AxkmyaneHocme. OCHOBHBIMM METOIaMW MHTPAONepaLMOHHOM NPodUNaKTUKM BTOPUYHOI KaTapaKThl ABNSOTCA Meponpu-
ATUSA, HanpaB/eHHbIe Ha GOPMUPOBAHME MOJIHOTO KOHTaKTa MHTpaoKynsapHoi nuH3bl (M0JT) ¢ 3aaHel Kancynon xpycTanuka (3KX).
[lnactas Mexay WHTPaOKyNsApHOI IMH30M C 3aJHel Kancynoi XpycTaauka o0bbACHAETCA HaMYMEM BUCKO3NACTHKa B UHTep-
deiice. MakcuManbHas BU3yanu3aums OKpaLeHHOr0 BUCKO3/1aCTUKa, 04EBMAHO, NO3BOMT NOJIHOCTLH YAANMUTL €ro U3 rNasa,
4TO YBENIMYUT KOJIMYECTBO /a3 ¢ onTuManbHbIM UHTepdericoM «M0JT — 3KX» npu cTaHaapTHOM hakoaMynbcuduKaumu.

Llene — wccnepoBath 3aBMCMMOCTL cocTosHUA MHTepdenca «MOJT — 3KX» nocne dakoamynbcudUKaLmMu BO3pacTHO
KaTapaKTbl 0T BM3yanu3aLuum BUCKO3aCTUKaA.

Mamepuaner u Memodel. ViccnepoBaHbl 122 rnasa (122 nauueHTa), onepupoBaHHbIX M0 NOBOAY BO3PACTHOM KaTapaKThl
MeToLoM (haKoaMyNbeUUKaLMM ¢ PEMTOCEKYHAHBIM Na3epHbIM COMPOBOXAEHNEM W Pa3feNEHHbIX Ha 2 rpynmbl B 3aBUCK-
MOCTW OT XapaKTePUCTUKM BUCKO3NACTUKA (OKPALLEHHbIA WM HEOKPALLEHHBI ), UCMONb3YeMOro Afs 3anoNiHeHUs nepeaHein
Kamepbl nepej UMNaHTaLumen MHTPAoKYSPHON JINH3bI. B nepBbie CyTKW U Ha 7-11 ieHb nocne $akoaMynbcuduKaLmm uccne-
nosanu uutepdeiic «M0JT — 3KX» ¢ Lesbio OLEHKN KOHTaKTa MHTPAOKYSPHON JIMH3bI C Karncynoi.

Pe3ynemamel. B nepBble cyTKU Noc/e onepauym 0TCYTCTBUE KOHTaKTa MHTPAOKYNAPHOW NIMH3bI C 3afHel Kancynoi xpy-
CTanvKa Habnwaanu yalle Bo BTOPOM rpynne, KOJMYECTBO r1a3 ¢ 3TUM TUNoM MHTepdeiica B nepson rpynne 6bino B 1,5 pasa
MeHblLLe. Yepe3 7 fHeii nocne onepauuy ontuManbHbli uHtepdeiic «M0J1 — 3KX» umen Mecto B 9 3 10 rnas nepsoi rpynnbl,
B TO BPEMS KaK Y MaLMeHTOB BTOPOM rpynnbl — B 2/3 cnyyaes.

3arnoyenue. MNpoBefEHHOE MUCCNeL0BaHWE MOKa3ano, YTo NPUMEHEHWE OKPALLEHHOT0 BUCKO3/acTMKa no3sonuno obe-
CNeynTb Ha 7-e CyTKM Mocsie onepaumm ontuManbHbin uHTepdeiic «M0JT — 3KX» B 87 % rnas ocHoBHoi npotue 67 % rnas
KOHTPOJIbHOM Tpynnbl (OT/MYME CTATUCTUYECKM 3HauMMo). OTCYTCTBUE KOHTaKTa MHTPAOKYNSAPHOM JIMH3bI C Karncynion MOXHO
paccMaTpuBaTh Kak OTHOCUTENbHBIA KancymbHbIA BMOK, Hanmume KOTOPOro MOXeT GopMUPOBaTh BbICOKWUN PUCK BTOPUYHOM
KaTapaKTbl.

KnioueBble cnioBa: (hako3aMynbCUGUKALMSA; BUCKOINACTUK; 3a[HAA Kancyna XpycTanuKa; UHTeppenc «MHTpaoKynspHas
JIMH3a — 3aHAA Kancyna xpycTanuKan.
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BACKGROUND

The main task of phacoemulsification (PE) is the cre-
ation of an optimal course of light rays in the operated
eye by providing maximum transparency of the optical
media [1, 2]. However, the secondary cataract that de-
velops after surgery, leading to optical deprivation and
reduced visual acuity, is recognized as the most common
complication of PE of age-related cataract and is regis-
tered with a frequency of 1%-56% at various times [3-7].
The main methods of intraoperative prophylaxis include
measures aimed at preventing the migration of lens epi-
thelial cells from the equatorial zone to the center owing
to the full contact of the intraocular lens (IOL) with the
posterior lens capsule (PC) [8-10].

However, previous studies have revealed that the op-
timal 10L-PC interface in the form of their full contact
is noted in up to 41.5% of operated eyes on day 1 after
surgery [3, 8]. The presence of the viscoelastic (VE) sub-
stance in the interface, which determines the diastasis
size, was one of the causes of diastasis between the I0L
and PC, thereby increasing the risk of a regenerative sec-
ondary cataract [11-13].

Residual VE in the lens capsule is prevented by im-
pulse irrigation, which is used to increase by 1.8 times
the number of eyes with |0L that fully contacted with the
PC, compared with the standard method of removing VE
using the irrigation—aspiration system [8, 9]. Moreover,
this technique does not allow full contact of the IOL with
the PC in all eyes where it was used, apparently due to
the poor visualization of the removed VE, which leads to
its incomplete evacuation [3]. The use of the stained VE
in combination with pulse irrigation proposed by F. Polit
and A. Polit (2016) can possibly increase the number
of eyes with the optimal I0L-PC interface [14, 15]. Un-
doubtedly, to confirm the above assumption, appropriate
clinical studies are necessary, and based on their results,
the conclusion can be drawn for the optimal method or
combination of methods for removing VE in PE.

The work aimed to investigate the dependence of the
state of the IOL-PC interface after PE of age-related
cataract on the visualization of VE.

MATERIALS AND METHODS

A total of 122 eyes of 122 patients who underwent
surgery for age-related cataracts (presenile and senile
according to International Classification of Diseases 10th
edition) were under follow-up. Patients whose condi-
tions were optimal for surgery were enrolled in the
study group, such as the presence of mydriasis of at
least 6 mm, density of the lens nucleus of NC2-3 accord-
ing to the LOCS IlI classification (1993) [16], absence of

Vol. 14 (4) 2021

DOL https://doiorg/10.17816/0V79226

Ophthalmology Journal

exfoliation or signs of weakness of the lens zonular sup-
port, corneal pathology, and severe somatic pathology.
The study included 58 men and 64 women aged 62-81
(average 74.5 + 6.5) years.

All patients underwent PE according to the standard
procedure, and to unify its parameters, capsulorhexis
with a diameter of 5.0 mm was performed using a LensX
femtosecond laser (Alcon, TX, USA), fragmentation of
the lens nucleus was conducted, and the main corneal
incision (2.2 mm) was made at the 10 o’clock position,
along with two additional corneal incisions (1.1 mm each)
at the 1 and 7 o'clock positions. Then, the lens nucleus
was fragmented and removed using the Infinity phaco-
emulsifier (Alcon) through the phaco-chop technique, the
cortical masses were aspirated using a bimanual irriga-
tion—aspiration system, and the Hoya Isert IOL (Japan)
was implanted.

In all cases, at the removal of the anterior capsule
central fragment formed after femtocapsulorhexis, VE
DisCoVisc (Alcon) was administered. Depending on the
characteristics of the VE used to fill the anterior chamber
before IOL implantation, all eyes were distributed into
two groups. In 62 eyes of group 1 (main), stained VE was
used, which was obtained by mixing 0.55 mL of Provisc
VE (Alcon) with 0.1 mL of Rhex ID Trypan Blue solution
(Appasamy, India) by several movements of the syringe
plunger back and forth according to the method proposed
by F. Polit and A. Polit [14]. The stained VE was injected
into the anterior chamber and capsular bag. Group 2
(control) consisted of 60 patients (60 eyes) whose an-
terior chamber was filled with Provisc VE (Alcon) before
IOL implantation. In all cases, when removing the VE, the
pulse irrigation method was used [9].

After surgery, all patients received treatment with in-
stillations of 0.3% ciprofloxacin solution four times a day
for 7 days and 0.1% dexamethasone solution three times
a day for 1 month.

In all cases, before surgery, a standard ophthalmo-
logical examination was performed, including visometry,
biometry, ophthalmometry, refractometry, biomicrosco-
py, and ophthalmoscopy.

In all eyes, on day 1 and day 7 after PE, the I0L-PC
interface was examined on the RS3000 Advance device
(Nidek, Japan) to assess the I0L contact with the capsule
(Figs. 1-3).

The study did not include patients with glaucoma,
severe somatic pathology, and a history of allergic reac-
tions.

Statistical data processing was performed using the
IBM SPSS Statistics version 20. Qualitative features were
compared using Fisher’s exact two-tailed test. Differenc-
es were considered significant at 0.05.
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Fig. 1. Absence of contact between 10L
and posterior lens capsule

Puc. 1. OTcyTcTBMe KOHTaKTa WHTpa-
OKYNAPHOW NWUH3bI C 3afHel Kancynoi
XpycTanuka

RESULTS

All procedures were performed according to the
schedule. No intraoperative complications were noted in
any case, and the postoperative period was nonrespon-
sive.

The data analysis (Table 1) revealed that on day 1
after surgery, the IOL contact with the PC was more often
absent in group 2, and the number of eyes with this type
of interface in group 1 was 1.5 times less.

The following changes in all studied parameters
were registered 7 days after surgery. The number of
eyes with full I0L contact with PC increased 1.8 times in
group 1 and 2.3 times in group 2. During this follow-up
period, the optimal I0L-PC interface was noted in 9 of
10 eyes in group 1 and in 2 of 3 in group 2. During opti-
cal coherence tomography, the presence of VE between
the lens and the capsule was not determined in any
case.

DISCUSSION

Currently, no methods can ensure the IOL full con-
tact with the PC [17-19]. A standard PE that does not
require additional technical methods and (or) improved
consumables will not enable to achieve the above goal.

Table. “IOL — posterior capsule” interface status at different
timepoints after phacoemulsification of senile cataract, absolute
value (%)

Tabnuua. CoctosHMe WHTepdenca «MHTPAOKYNAPHAsA JIMH-

3a — 33HAA Kancyna XpycTajauKka» B pasfinyHble CPOKW nocne
(haKkoaMynbcuUKaLMM BO3paCTHOM KaTapaKThl, abe. (%)
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Fig. 2. Incomplete contact between 10L
and posterior lens capsule

Puc. 2. YacTUyHbIN KOHTaKT MHTpa-
OKYNIAPHON NINH3bI C 3afHeil Kancynoi
XpycTanuka

“lOL—posterior capsule” full contact

Group
Day 1 Day 7
Group 1 30 (48) 54 (87)
(n=62)
Group 2 17 (28)* 40 (67)*
(n=60)

* Significant differences in group 1 (p < 0.05).
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Fig. 3. Full contact between IOL and pos-
terior lens capsule

Puc. 3. TonHbIN KOHTAKT WHTPAOKy-
NAPHOW NWH3bI C 3afHEN Kancynou
XpycTanuka

IOL pneumocompression can be recognized as one of the
methods that improve this condition; however, its use is
possible only in eyes with sufficient mydriasis and com-
plete preservation of Zinn's zonule [8]. Moreover, in the
literature, no effective methods can provide the required
result in the absence of optimal conditions for PE of age-
related cataract.

The results of this study show the efficiency of the
stained VE, as the optimal IOL-PC interface in the final
follow-up period occurred nearly 1.5 times more often
than when using the standard VE. Despite the presence
of the reflex from the fundus, in any VE contrasts, when
“blurring” with an irrigation solution, the detailing of its
residues can be difficult, whereas the stained VE was
determined in the pupil plane in all cases.

In our opinion, the absence of contact between the
lens and the capsule on day 1 after surgery cannot be
considered the final state of the interface because the
primary contraction of the lens capsule at this point may
not be fully completed, and at 7 days after PE, the IOL
diastasis from the capsule is caused by VE. A relatively
small number of eyes in both groups (6 eyes, 8%) had
VE in the interface, which was determined by optical
coherence tomography on day 1 after surgery, because
of its hydration and a decrease in optical density, mak-
ing visualization difficult. Moreover, the absence of 10L
contact with PC7 days after PE is due to the difficulty of
spontaneous VE release from the capsule because of the
tight contact of the lens with the opening of the anterior
capsulorhexis, just as in the case of capsular block [11].
Presumably, the absence of IOL contact with the lens
capsule in the eight eyes of the main group was due to
the incomplete removal of the VE between the optical and
haptic elements of the I0L, its subsequent hydration, and
migration to the central zone.

CONCLUSIONS

1. The study showed that the use of stained VE helped
provide the optimal I0L-PC interface on day 7 after
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surgery in 87% of the eyes of the main group compared
with 67% of the eyes of the control group, which showed
significant difference.

2. The lack of the I0L contact with the capsule can be
considered a relative capsular block that can bear a high
risk of secondary cataract.

3. Assessing the state of the I0L-PC interface on day
1 after surgery was not recommended because of its high
variability in the future.
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