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SUMMARY

Purpose — to propose an advanced technique for
lens nucleus fracture in phacoemulsification (FE).

Material and methods

The proposed method was tested on 58 patients of
the main group, who underwent FE according to an
advanced technique (aFE), 56 patients made up the
control group with standard FE (phacochop). All the
patients underwent a conventional comprehensive
ophthalmological examination.

Results

There was a reduction in the total (in average by
39.0%) and torsion (by 33.3%) ultrasound time (US),
aspiration time (by 26.1%), as well as the number of

intra— and postoperative complications — from 6.1%
t0 9.2% - compared with standard FE. The density of
endothelial cell turned out to be lower: after 1 month
— by 136.42 and 154.49 c¢/mm?2, after 1 year — by
174.14 versus 206.64, respectively.

Conclusion

The proposed technique of lens nucleus fracture
in FE helps to reduce the total time of energy load
and the time of torsion ultrasound, as well as the
aspiration time, which contributed to a decrease in
intra- and postoperative complications by 1.5 times
compared with the standard technique.
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KATARAKTANIN FAKOEMULSIFIKASIYASI ZAMANI BULLUR NUVOSININ

PARCALANMASI TEXNIKASINA DAIR

XULASO

Magsad - kataraktanin fakoemulsifikasiyasi
(KFE) zamani biillur niivesinin parcalanmasi {igiin
tokmillasdirilmis texnika toklif etmakdir.

Material vo metodlar

Toklif olunan tokmillogdirilmis KFE (tKFE)
texnikast osas qrupun 58 pasiyenti iizorindo
smnaqdan kegirilmis, standart KFE (fakogop)
kegirmis 56 pasiyent nozarot qrupunu toskil etmisdir.
Biitlin pasiyentl orononovi kompleks oftalmoloji
milayinadon kegmisdir.

Natica

Standart KFE ilo miigayisodo ultrasas (US)
vo aspirasiyanin Umumi (orta hesabla 39,0%),
torsion  (33,3%) vaxtinin  (26,1%) azalmasi,
homginin omoliyyatdaxili vo omoaliyyatdan sonraki
agirlagsmalarin  saymin (9,2%-don 6,1%-5 qgodar)
azalmasi miisahido edilmisdir. Endotel hiiceyralorinin
sixlig1 da asag1 olmusdur: 1 aydan sonra — miivafiq
olaraq 136,42 vo 154,49 hiiceyro/mm?2, 1 ildon sonra
— 174,14 v2 206,64.
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Yekun

Optimallagdirilmis FE zamani biillur niivesinin
parcalanmasi1 texnikasi goz toxumalarina enerji
ylikiiniin iimumi vaxtinin vo ultrasasin torsion vaxtinin
iicdo birindon ¢ox azalmasina, hamginin aspirasiya

miiddotinin 1,5-0 qodor azalmasina sobob olmusdur.
Bu da 6z novbasindo standart texnika ilo miiqayisodo
omoliyyatdaxili vo postoperativ agirlasmalarin
dofalorlo azalmasina sorait yaratmisdir.

Acar sozlor: kataraktin fakoemulsifikasiyasi, biillur niivasinin par¢alanmasi texnikasi

buk6os M.M., OpenOypkuna O.11.*, baOymkun A.D.

O TEXHUKE PA3JIOMA A/IPA XPYCTAJIMKA ITPU PAKOOIMVIIBCUOPUKALINN KATAPAKTDI

Ypumcrxuii HUU enaznvix 6onesnett, ®I'EOY BO « BIMY» Munzopasa Poccuu, 2. Ya
Bcepoccuiickuii yenmp enasnoul u niacmuuecxou xupypeuu @I'60Y BO « BI'MY» Munzopasa Poccuu,

2. Yoa*

PE3IOME

Heap — mnpeniokuTh YCOBEPIICHCTBOBAHHYIO
TEXHUKY pa3jioMa sapa XpyCTaluKa Mpu GakodIMyIb-
cudukaun karapaktsl (OIK).

MarepuaJ 1 MeTOIBI

[IpennioxkeHHbIdt cioco0 anpoOupoBaH Ha 58 ma-
[IMEHTaX OCHOBHOU rpyniibl, KoTopbiM DIK BoION-
HEHa 10 ycoBepieHCTBOBaHHOM MeTonuke (yDIK),
56 ManMeHTOB COCTABHJIM KOHTPOJIBHYIO TPYIITY CO
crannaptaoii ®OK (phacochop). Bcem mammentam
MIPOBOAMIIOCH OOIIENPUHATOE KOMIUIEKCHOE O(hTab-
MOJIOTHYECKOE 00CIIeIOBaHuE.

Pe3syabTarsi

OTmeueHO cokpaleHne oomero (B cpemrHeM Ha
39,0%) u TopcuonHoro (Ha 33,3%) BpeMEHU YIbT-
pasByka (Y3) u aciupanuu (Ha 26,1%), a Taxke uunc-

Jla UHTPa — U MOCJIEONEPALNOHHBIX OCIOXKHEHHH C
6,1% 110 9,2% no cpaBHeHu1o co crangaptHol POK.
Huxe oxazanuch M MOKas3aTelnd IUIOTHOCTU 3HJO-
TeNMUaIbHBIX KJIETOK: 4yepe3 1 mecsn — Ha 136,42
n 154,49 kn/mm2, yepe3 1 rog — Ha 174,14 npoTtus
206,64 cOOTBETCTBCHHO.

3akiroueHne

OnTuMH3MpOBaHHASI TEXHUKA pa3jioMa sapa Xpy-
cranuka rnpu @K npuBena Kk yMEHbIIEHUIO 00IIETO
BPEMEHH HPHEPreTUYECKON HArpy3KH HA TKAHU Ila3a
U BpEeMEHHU TOpPCHOHHOTo Y3 Oojee, ueM Ha TPETh,
a TaKk)Ke BPEMEHHU aCHHUPAIMH, YTO CIIOCOOCTBOBAJIO
CHIKEHUIO B 1,5 paza uHTpa- U moclieonepanuoH-
HBIX OCJIOKHEHUI B CPaBHEHHUH CO CTAaHIAPTHOU Me-
TOJIUKOIA.

KiroueBble cioBa: gpakosmynscuguxayuu Kamapaxkmol, MOOUDUYUPOBAHHASL MEXHUKA PA3IOMA
A0pa Xpycmanuka, ymeHvuleHue SHepeemudeckoli Hazpy3Ku Ha MKaHu 2nasd,

YMEHbUIEHUE OCJLOJNCHEHULL

It is well known that the principle of lens nucleus
fracture during cataract phacoemulsification (CFE),
one of the most important stages of the operation,
lies in 2 the most well-known techniques involving
manual separation of the nucleus using a chopper. In
the first case (Divide and Conquer), a deep furrow
is made in the central part of the lens nucleus. The
second technique (Phaco Chop - fracture of the lens
nucleus) is divided into horizontal and vertical chop.
The advantages of the Divide and Conque technique

are the relative ease of the operation and absence of
necessity for special surgical instruments, while the
disadvantages are high consumption of ultrasound
(US) energy and long operation time. At the same
time, the benefits of Phaco Chop are as follows: US
energy saving and reduction of surgical time. Of
course, this technique also has disadvantages — more
complicated technique and the need for additional
surgical instruments.
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The correct fracture of the lens nucleus is important
and contributes to the decrease of the ultrasound
energy amount, to reduce the risk of rupture of the
posterior capsule and iris damage. Reduction of
US energy amount is well known to help preserve
corneal endothelial cells. Aside from the exposure
time and US type, the loss of endothelial cells is
also caused by the contact of the lens masses with
corneal endothelium, turbulence and intensity of the
irrigation fluid flow, the occurrence of free radicals,
heating and burn of the corneal tunnel [1-8].

Thus, the improvement of the existing techniques
to fracture the lens nucleus in FE is an actual task.

Purpose — to develop a technique to fracture the
lens nucleus during cataract phacoemulsification
to reduce the energy load of ultrasound and
complications.

Material and methods

The study of the proposed method was carried out
on 58 patients (58 eyes) of the main (1) group, who
underwent the improved FE (iFE), and 56 patients
(56 eyes) - the control group (2) with standard FE
(phacochop). The compared groups were comparable
in age (on average 69,92+6,21 and 70,22+7,08 years,
respectively) and gender (male 27 and 24, female
31 and 32), as well as the nature and frequency of
concomitant pathology. In particular, 8 patients
of the main group and 7 of the control group had
antiglaucoma operations. In group 1, moderate
destruction of the vitreous body was observed in
36,2% of cases, and in the comparison group it was
observed in 35,7%. In addition, 8.6% and 8,9% of
patients, respectively, underwent restrictive retinal

laser photocoagulation due to diabetic retinopathy.
FE was performed not earlier than 6 months after
other operations.

Lens subluxation of the 1-st and 2-nd degrees
according to N.P. Pashtaev was diagnosed in 17,2%
of cases in the main group and in 16.1% of the control
group. Cataract density according to L. Buratto of II-
III degree in the 1-st group was observed in 45,5% of
cases, of degree IV - in 53,5%, and in the 2-nd group
- in 46,4% and 53,6%, respectively.

The improved FE was carried out according to the
method proposed by us (RF Patent No. 2331398),
the essence of which is that the phaco-needle was
immersed up to the anterior pole of the lens, after
which occlusion was created. The outer layers of the
lens were put aside by spatula, the central part of the
nucleus, 3—4 mm in size, was isolated and broken off
and emulsified. The tip was brought to the edge of the
remaining part of the lens, occlusion was created and,
pulling it to the center, the fragment was separated
with a spatula and emulsified. To remove the next
sector, if necessary, the lens was rotated.

The phacoemulsification system Infiniti (Alcon)
was used during the operation, using torsion US,
which made an incision in the lens substance by
vibrating the needle across the body (from side
to side). All patients underwent a comprehensive
ophthalmological examination.

Statistical data processing was carried out using
the STATISTICA 6.1 program. Group indicators of
summary statistics were calculated - the arithmetic
mean (M) and mean error (m). Differences were
considered statistically significant at p<0.05.

Table 1

Technical characteristics of FE parameters in the compared groups (M £+ m)

index

Group 1 (n= 58, aFE)

Group 2 (n= 56, FE)

Total ultrasound time (sec.)

79,84+13,94*

130,89+16,91*

Longitudinal ultrasound (sec.)

11,13+3,55

12,5644,82

Torsion ultrasound (sec.)

86,12+13,14*

129,07+15,38*

Aspiration time (sec.) 195,51+£22,18* 264,21+26,87*
Spent cumulative energy (kJ) 21,44+4,48 29,78+4,96
Equivalent power (%) 18,76+2,75 20,2543,03
The total amount of fluid spent (ml) 59,73+7,07 67,71+8,32

FE time (sec.)

1098,73£115,34

1203,42+123,36

Note: *The difference between groups is statistically significant, p < 0.05
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Results and discussion

Postoperatively there were no complications,
and the planned IOL models were implanted in
patients. The technical parameters of FE were chosen
depending on the cataract density. The ultrasonic and
hydrodynamic characteristics of FE in the studied
groups are presented in the table 1.

From the table, it is seen that ultrasonic and
hydrodynamic intra-operative parameters in the
Ist group were lower and statistically significantly
differed from the data of the 2nd group. Thus, the
time of the general US in the aFE group reduced
by an average of 39,0% compared to the standard
FE; the time of the torsion US — by 33,3%, the
aspiration time - by 26,1%. Also in the 1st group
there was a tendency to reduce the values of total
energy by 28,0%.

Analysis of complications (corneal edema,
posterior capsule defect, IOL dislocation, etc.)
observed during and after the operation, showed that
they occurred 1,5 times less in comparison with the
standard technique (6,1% and 9, 2%, respectively).

Data of refractometry and ophthalmometry in the
compared groups at different times after operation
indicate that in the 1st (main) group the spherical
component of refraction statistically significantly
differed from the initial data on the 2nd day (-0,38
+ 0.09 versus -0,65 = 0.1) post-operatively and 3
months (-0,12 £ 0,06 versus -0,32 + 0,07) post-
operatively (p < 0,05). The spherical component of
refraction in the 1st (main) group did not change
statistically significantly after 6 months and 1 year
post-operatively in relation to data after 3 months
post-operatively. In the main group, the cylindrical
component of refraction has not changed significantly
post-operatively in relation to initial data, at the
same time there was observed tendency in a change
of the cylindrical component of refraction after 3
months in relation to postoperative data on the 2-nd
day. However, there were not observed statistically
significant changes in the cylindrical component
in the 1-st group. There were no differences in the
spherical and cylindrical components during the
period of 6-12 months.

The average values of not-corrected visual acuity
(NCVA) and maximum corrected visual acuity
(MCVA) are represented by decimal measurement

system, and lower — by LogMAR. In order to
correctly calculate the average visual acuity, the
geometric average was used in LogMAR according
to the Bailey and Lovie table (Bailey, Lovie, 1976),
which is the most accurate method.

The data of not-corrected visual acuity (NCVA) and
maximum corrected visual acuity (MCVA) checked
on the 2nd day post-operatively increased statistically
significantly and expectedly considerably; and
differed from the initial, pre-operative data (p<0,05).
In the long-term follow-up period (3-6 months),
in both groups, MCVA and MCVA data have been
improving gradually and were stable up to a year. On
the 2nd day post-operatively NCVA was statistically
significantly (p<0,05) higher by an average of 0,14 +
0,06 and MCVA — by 0,12 £ 0,09 in the main group
compared to the data of the control group.

The statistic difference (p<0.05) between the
average values of intraocular pressure (IOP) in groups
was observed only on the 2nd day post-operatively
(16,32 +2,18 versus 23,1+1,98). We associate this
fact with transient ophthalmohypertension after the
phacoemulsification of dense nuclei, which was
stopped by the instillation of antihypertensive drugs.
During follow-up period, there was no statistic
difference between the average IOP values in groups
and between groups.

The density indicators of endothelial cells changed
in both groups post-operatively: cells density in the
Ist group decreased after 1 month by 136,42 + 23,65
(5,8%) cells/mm2 and after 3 months for 154,49
+ 25,31 cells/ mm2 (6,6%); in the 2nd group, the
density of the endothelial cells decreased by 188,51
+ 31,22 (7,8%) and by 172,22 + 34,88 cells (7,1%),
respectively, in relation to pre —operative data; but
the difference was not statistically significant.

After 1 year, data of cells changes of the corneal
posterior epithelium (CPE) in the Ist group were
reduced by 177,14 + 24,51 (7,51%) cells/mm2; in the
2-nd group — by 206.64 + 30.83 (8.6%) cell/mm2 in
relation to initial data. Comparative analysis revealed
the fact that density of endothelial cells after 1 month
postoperatively in the 2nd group was lower by 2.0
% in comparison with the 1-st group; the difference
was not reliable. It should be noted that there was
no statistically significant difference in CPE data in
studied groups during post-operative follow-up period.
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In both groups, on the 2-nd day pos-operatively,
according to optical coherent tomography (OCT),
the thickness of the cornea in the center statistically
significantly differed from the initial parameter, but
this parameter increased more noticeably following
the standard FE (from 540,71 + 22,92 to 658,85 +
29,11) than after its improved version (from 537,.64
+ 24,18 to 577,26 + 28,31) (p <0,05), this fact being
associated with corneal edema.

Conclusion

The proposed technique of lens nucleus fracture
during FE helps to reduce the total time of US energy
load on eye organs by an average of 39.0%; and the
time of torsion US — by 33.3%; the time of aspiration
- by 26.1%; and also helps to reduce intra- and post-
operative complications by 1.5 times compared to
standard technique (6.1% and 9.2%, respectively).
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