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P poseneHHbl asTopamu aHanu3 1000 nasepHsix 3KCTpak-
LMW KaTapakTbl CBUOETENLCTBYET O BO3MOXHOCTH 3thehek-
TUBHOTO YAaneHWs KatapakT nioboi cTeneHu nnoTHOCTH,
BKNIOYaA OaXe Camble NNOTHble Bypble KaTapakTbl.
Mpu 3ToM Hambonee GnaronpuATHLIE KNUHUYECKWE pe-
3yneTaThl AOCTUAIOTCA MPW UCNOAL30BAHWN TEXHWKM pa3s-
pylWweHWA LUenoro appa. He oTMeYeHo 3aBMCUMOCTI MEXAY
MNOTHOCTHIO ANPa, 3aTPa4YeHHOI 3Heprieil n pesynsrata-
MW onepauvu. MakcMManbHO BbICOKWE 3pUTEeNbHble
yHkumm — 0,7-1,0 — pocruraiorca B TeveHune 1-10 gHedn
nocne onepauuu B 98% cnyyaes. B otganeHHom nepuone
COXPaHRIOTCA BLICOKWE (DYHKLMOHANEHbIE PE3YNETATEL.

B npeppiaymux ny6ankauuax Mel coobiiany o pas-
paﬁOTaHHUM HaMH{ [NPHHUHIOHAJbHO HOBOM MOAX01e
K npoGaeme sKcTpakuuy XxarapakThl. OH OCHOBaH Ha He-
nonb3oBanuu suepruu Nd:YAG-nazepa ¢ AJTHHOH BOJHbL
1,44 mxwm. [TepBuie 1wary ueelenoBaHuy GbUTH MOCBSLLE-
HBl H3Y4EHHIO UCTOPKHH BONPOCA, NMOKUCKY ONTHMANBHOTO
JIa3epHOTO H3JyUeHHs C Y4eTOM aHaTOMHYECKHX 0Co-
GeHHoCTeH Illasa M Tex OMWMOOK H HepelleHHLIX Mpo-
6s1eM, ¢ KOTOPBIMH CTOJIKHYJHCh MPENBIIYIIHEe HCCeo-
satequ [1-4].

DKcrepUMeHTaJbHbIe HCCJaef0BaHNsA, POBEIEHHbe
HAMH H4 U30JIMPOBAHHLIX XpYyCTaJHKaX, [M1a3ax XKHUBOT-
HbIX ¥ TPYNHBIX TVIa3aX YeJOBeKa, AaJH BOSMOXHOCTH
onpefenyTh napameTprl 3didexTurHoro U GesonacHoro
17151 OKPY’KaIOIMX TKaHeH IV1asa pexxuma J1a3epHOro pas-
pymenus xpycramka [1]. Tlepeble xkimuudeckue pe-
3YJILTAThl JIa3ePHOH SKCTPAaKLHHK NO3BOJUIH yOeIUThes

P Analysis of 1,000 laser cataract extractions shows a possi-
bility of effective removal of cataracts of any density,
including even the most dense brunescent cataracts. The
most favorable clinical results are obtained in the use
of the technique of whole nucleus destruction. No rela-
tion between nucleus density, energy applied and opera-
tive results was recorded. Maximal visual functions —
0.7-1.0- are achieved within 1-10 days after operation in
98% cases. High functional results are preserved during
the long-term follow-up.

Previously we have reported about the basically
new approach to cataract extraction. It is based on the
energy of Nd:YAG-laser with a wavelength of 1.44 pm.
The first steps of investigations consisted in studying
the history, searching for optimal laser radiation taking
into account anatomical features of the eye and mis-
takes and unsolved problems which the previous inves-
tigators were faced with [1-4].

Experiments carried out on isolated lenses, animal
eyes, and human cadaver eyes allowed us to determine
the parameters of effective and safety regimen of laser
lens destruction [1]. The first clinical results of laser
extraction confirmed certain advantages of this opera-
tion over known surgical methods of cataract removal
[2-4]. We mastered the details of the surgical bimanual
technique with the use of original aspiration-irrigation
tip, adjustable diamond knives produced at the Joint
Stock Company “Experimental-Technical Production
Eye Microsurgery”.
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XUpyprisg KatapakTsl n MMnOnadTayus MO

B pafle IPEHMYLLECTB 3TOH OomepaluH Nepej H3BeCTHLI-
MK XHPYPrH4eCKHMMM METONAMHM YlaleHH$i KaTapaKTol
[2—4]. Buin oTpaboTakl 1eTaM XHPYPTrHYECKOH G1Ma-
HyallbHOW TeXHOJIOTHH C MCTIOJL30BAHHEM ODHIHHAMb-
HOr0 acMHPaUuMOHHO-HPPHTaUMOHHOTO HaKOHeuyHWKa,
LO3HPOBAHHLIX aNMa3HBIX HOXKeEH, HaraToBaerHsx 3A0
«DKCMepMMERTAIbHO-TEXHHYEeCKOE NPON3BONICTBO «Mu-
KPOXHPYPrud riasan.

B nactosiuee Bpems 3akoHueHa paboTa no cospa-
HHIO TIPHHLHIHANLHO HOBOH BaKyyMHOH CHCTEMbl, 1103~
BosisioleR GeIcTpo U 3PeKTHBHO OTBOAHTL PaspylleH-
Hble XpycranukoBele macchl. Ocoboe sHaueHHe uMeer
co3JlaHHe He MMeIOLIel aHaJOrOB CHCTEMb! YIIPaBJeHHS
npubopoM. CeromHA MOXHO TOBOPHTb O 3aBepLUEHHH
BCEr0 LHMK/Ia PaboT MO TEXHOJOTHH Jla3ePHOH IKCTpak-
UMM KaTapakThbl ¥ NPeACTaBHThL NOAYYeHHbIE HaMM KiH-
HUYECKHE JaHHDIE.

Llesb HACTOALLErO HCCAEAOBAHWA — AHANUS KIHHH-
YECKHX PesylkTaToR paspaboTaHHOH HAMH TEXHOJOTHH
J1a3epHOH 3KCTPaKUHH KAaTapaKThl.

Marepuan u meTonpl

Marepuran HacTOALIET0 HCCNEA0BAHHUS MPEJCTABIEH
1000 nasepHLIX SKCTPAKUMH KaTapakThl, NMPOBeJEeHHbLIX
y 720 naumenTos B BozpacTe ot 50 1o 92 net. Hanbousee
yacto, B 526 (73%) cnyyasx, Mbl onepHpoOBa/y nalkeH-
roe 65—76 netr. Camas crapiuas Bo3pacTHas rpynna —
77-92 roga — skmioyana 76 (10,5%) GomsHbix. Y
618 (85%) naumenTos MMenuch 3a6oNeBaHHsA Cepaed-
HO-COCYLMCTOH M [LIXaTeJbHON CHCTeM B COCTOSIHMH
KOMIEHCaLKH.

Crenexb 3peJIOCTH KaTapaKT BapbUpoBaa 0T Heape-
JIbIX ¢ ApKo-KpacHuIM pedaercom B 176 (17,6%) cayya-
AX 10 TMONHOCTBIO MYTHBIX (GesblX, CephIX, MKENThIX,
6ypeix) katapakt — 324 (32,4% ) raasa (puc. 1). B no-
JIOBHHE CJTy4aeB MMENUCh KaTapakThl ¢ 6JIeJHO-PO30BLIM
pediTeKCcoM ¢ TIa3HOro AHA.

B npouecce paGoTh ¢ J1a3epHOH SHeprued Mbl Bhije-
auaH 4 CTemeHy IUIOTHOCTH fjpa: MATKHE, CPelHHE,
NJOTHEIE H OYeHb IJIOTHBIE KaTapaKThl, B 3aBHCHMOCTH
OT Pe3HCTEHTHOCTH APa K JlasepHbIM HMIYJIbcaM. Msar-
KHe KaTapakThl 3¢QeKTHBHO Pa3pylliauCh IPH IHEPTHH
150 mJx, cpemmue — 200-250 m[xk, nmuoTHele —
280-320 M1k u oueHs noTHble — 330-350 M1k, Hac-
TOTA ClleloBaHHS UMMYIbcoB 12—15 T,

Puc. 1. Boasuoi
M., 76 zem. 3pe-
aqs xKamapaxma
€ naomubim A0poM

Fig. . Patient M.,
76. Mature cata-
ract with a dense
nucleus

At present a basically new vacuum system which
provides for fast and effective evacuation of destroyed
lens masses has been completely designed. The
unique control system of the device has a special sig-
nificance. Today it can be stated that the whole cycle
of development of laser cataract extraction technique
is completed and our clinical data obtained can be
presented,

The purpose of this study was to analyze the clinical
results of laser cataract extraction technology that we
have developed.

Material and methods

The material of study includes 1,000 laser cataract
extractions performed in 720 patients aged from 50 to
92. Most often, in 526 cases (73%), we operated on
patients aged from 65 to 76. The oldest group — 77-92
years comprised 76 (10.5%) patients. Cardiovascular
and respiratory diseases at the stage of compensation
were recorded in 618 (85%) patients.

Maturity of cataracts varied from immature with a
bright red reflex in 176 cases (17.6%) to general
(milky, gray, yellow, brown) cataracts — 324 eyes
(32.4%) (Fig. 1).1n half the cases there were cataracts
with a pale pink fundus reflex.

During work with laser energy we distinguished 4
types of nucleus density: soft, intermediate, dense and
very dense cataracts depending on lens resistance to
laser pulses, Soit cataracts were destroyed effectively
by the energy of 150 mJ, intermediate 200-250 mJ,
dense 280-320 mJ, and very dense 330-350 mJ. The
pulse frequency was 12-15 Hz.

Most operations, 869 (86.9%), eyes were per-
formed in eyes with uncomplicated status. Complicated
cataracts were in 131 (13.1%) cases. They were intu-
mescent in 38 (3.8%) cases, cataracts in diabetes mel-
litus in 40 (4.0%) cases and cataracts combined with
alterations in the posterior eye segment: macular
degeneration 20 (2%), partial optic nerve glaucoma-
tous atrophy 8 (0.8%), myopic retinal degeneration 23
(2.3%), diabetic retinopathy 2 (0.2%).

Visual acuity before operation varied from light per-
ception with regular light projection to 0.3. Intraocular
pressure (P,) was within 12 * 4.7 mm Hg preopera-
tively in 959 (95.9%) cases. Only in intumescent
cataract it was 19 * 5.7 mm Hg that exceeded by 3 +
1.4 mm Hg IOP in the fellow eye. The borders of the
visual field were normal in all patients except 8 (0.8%)
patients with compensated glaucoma where they were
narrowed by 15—200 from the nasal side. Eye length
was 21—26 mm.

We managed to delate the pupil in 875 (87.5%)
cases. Iris-retractors delating the pupil evenly into 4

directions were used in 125 (12.5%) eyes because of
insufficient mydriasis,
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Cataract surgery and IOL implantation

BonbiunneTBo onepauui Gul10 NpoBeeHO Ha rasax
¢ MCXOAHO HeotJoxHeHHuM cTaTycom — 869 (86,9%)
rnas. OcnoXHeHHble KaTapakThl MMenn mecto B 131
(13,1%) cayuae. Ouu Gbin mpencrasienb Habyxaio-
wumy Karapaktamn — 38 (3,8%), karapakramu na o-
ne caxapuoro auabera — 40 (4,0%), a Tak Xe Karapak-
TAMHM B COYETAHUH C M3MEHEHMAMH B 3aJHEM OTpe3Ke
rnasa; Makyaonucrpodueit — 20 (2% ), vactuunoii ria-
YKOMaTO3HOH aTpoguel 3puTenbHoro Hepea — 8
(0,8%), muonHyeckoi erenepaumed cetuatku — 23
(2,3%), nnabetuueckoi petunonatueir — 2 (0,2%).

OcTpota 3peHHs nepej onepauueii BapbHpoBaia oT
CBETOOLIYILEHHS ¢ MPAaBUNLHOM MpoeKknMed cBeTa 10
0,3. Buyrpuraassoe nasnenne (P,) Guuio B npegenax
12 = 4,7 mm pr. c1. nepen onepauueit B 959 (95,9%)
cayuanx. TonbKO NpH HAOyXaoUKX KaTapaKkTax OHO coc-
ragasiio 19 = 5,7 MM, uto Ha 3 £ 1,4 MM npeesimano
YPOBeHb BHYTPHIVIA3HOTO IaBJEHHs Ha MapHOM rnasy.
I'paHHUb OIS 3pEHHS Y BCeX NalKeHToB ObIH B Npeje-
nax Hopmsl, 32 uckmouenuem 8 (0,8%) naumentos
C KOMMEHCHPOBAHHOM IV1ayKOMOH, rie onpelesasnoch HX
cyxenue Ha 15—20° ¢ HocoBo# croponsl. [nuHa ruasa
cocrasasaa 21-26 mm.

3payok yaanoch pacuuputs B 875 (87,5%) cayua-
ax. Ha 125 (12,5%) rnasax B cBAsH ¢ HeocTaToOUYHbIM
MHJPHA30M B XOfle ONepaliH HCNOMAB30BaJNK HPHC-PeT-
paKkTOpHl, pABHOMEPHO PaCTATHBAIOLIHE 3payoK B 4 Han-
paBJeHHAX.

Onepauyio Ha9HHAMH ¢ (POPMHPOBAHHS CKIIEPaJIbHO-
ro KnanaHHoro paspesa 1,7 MM /1 HPpPUraLHOHHO-aClH-
PalLMOHHOr0 HAKOHEYHHKA ¥ npokosa poroeuust 0,7 mm
LN JNa3epHOro HaKoHe4HHKa. [lepengHiolo Kamcyary
BCKPBIBAIH 110 METOLY H03HPOBAHHOTO Karcy/opeKcHea.
BrimosHAAN THAPOZMCCEKLHMIO siIpa XpycTaanka. Bce
XpyCTalnKy, faxe camsle MIOTHE, GbUIM pa3pylueHbl
¢ nomollpio JaszepHod sHepruu. [lepexona Ha Apyryio
TEXHOJIOTHIO He ObIO HE B OJHOM ciydae. B sakmioun-
TeNbHOH (pase OMepaluy OCYIIECTBIANH HMIIAHTALHIO
HHTDPAOKYIAPHOH JHH3b. POroBHuHO-cKIepaJIbHBIH pas-
pes pactupsa 10 4,0 uaun 6,5 MM B 3aBHCHMOCTH OT TH-
na MOJI. Daacruynsie UOJ] «DJIEKC» Henoab3opau
B 630 cayuasnx (63%), sanuexamepuue UOJI T-26 —
B 370 (37%). Bee nmuan npomssoactea 3A0 ITII
«Muxpoxupyprus rnasa» 1 «Penep-HH».

KnnHuyeckue MeTonbl HCCHAENOBaHHS: H3MEpEHHE
OCTPOTHI 3PeHHS, O(TAIBMOMETPHS, KEPATOMETPHS, Tle-
pUMETpHS, GHOMHKPOCKOIHS, SH0Te/IHalbHasA MHKpOC-
KOTHS, 9JMEeKTPO(HH3IHONOTHYECKHE HCCIel0BaHNS, YJIb-
Tpa3ByKOBOE CKaHupoBaHue. MaKCHMANBLHHIH cpok
HabniofieHHs 3@ NauMenTamy coctaBud 2 rona. JlanHele
KJIHHHYECKHX MeTONOB HCCJ/ie[O0BaHHA COMNOCTaBJIAIH
C noKasare/siMH (PU3HUECKHX (aKTOPOB BO3JAEHCTBUA Ha
TKaHU [V1a3a: SHeprHed uamyyeHus, YacTOTOH, VAT b-
HOCTBIO MMMYJbCOB. JTH MOKasaTeNH PErHCTPHPOBa-
JIMCH Ha NaHesH IpHGOpa | TeCTHPOBANHCH HHXXEHEPHOH
TPYNION 2BTOPOB B XOAE OTepalyH.

Operation was begun with scleral valvular incision
1.7 mm for irrigation-aspiration tip and 0.7 mm corneal
paracentesis for laser tip. The anterior capsule was
opened by the method of adjustable capsulorhexis.
Hydrodissection of lens nucleus was performed. All
lenses, even the most dense, were destroyed with laser
energy. In none of the cases the technique was
changed. At the final stage of operation IOL was
implanted. Corneo-scleral incision was expanded to
4.0-6.5 mm depending on IOL type. Elastic 10Ls
“FLEX" were used in 630 cases (63%), posterior
chamber IOL T-26 in 370 (37%) cases. All lenses were
produced at the Joint Stock Company ETP “Eye
Microsurgery” and “Reper-NN".

The clinical methods of examination included mea-
surement of visual acuity, ophthalmometry, keratome-
try, perimetry, biomicroscopy, endothelial microscapy,
electrophysiological studies and ultrasonic scanning.
Maximal follow-up was 2 years. The data of clinical
examinations were compared with the parameters of
physical effect on eye tissues: energy of radiation, fre-
quency, pulse duration. There parameters were record-
ed on the device interface and tested by the technical
group of the authors during operation.

The clinical material was divided into 2 groups
according to the surgical technique used.

The first group included 256 operations in which the
nucleus fragmentation technique was used in different
modifications by analogy with the known “divide and
conquer” method. Using this method we faced real diffi-

“culties after removal of several large fragments when

the posterior capsule became mobile and it was a danger
of its suction to the aspiration opening and damage.
Dislocation of the working tips upward to the iris plane
and to the zone of the anterior eye chamber is not desir-
able because of a possible negative effect of energy on
the sensitive tissues of the anterior eye segment.

This group comprised patients operated on at the ini-
tial stages of mastering the technique of laser cataract
extraction. They have no concurrent pathology.

The 2nd group included 744 cases where the nucle-
us was destroyed without dividing it info fragments.
First, the center of the nucleus was exposed to laser
radiation and the bowl was formed, then radiation was
dislocated to peripheral lens parts expanding the bowl.
Finally, the bowl walls were aspirated. As a rule, we
tried to make the walls maximally thin to remove them
only by aspiration without laser energy. This reduces to
minimum the risk of posterior capsule breakage. In
cases, when we did not manage to thin the walls com-
pletely (in dense and very dense cataracts) we used spe-
cial aspiration tip with an artificial posterior capsule to
protect the posterior capsule.

The energy parameters of operation were similar in
the 1st and 2nd group (Table 1). The total time of laser
extraction was less in the second group than in the first
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Xupyprua katapakTtel v umnnadTauma NOJ

Bechb KIHHHYECKHH MaTepHal pasfieseH Ha 2 rpyn-
Mbl 0 TIPHHUKNY PA3NTHYHKH B XUPYPrHYECKOH TEXHHKe
BHINOJHEHUS ONepalHi.

[Tepeyio rpynny cocrapuau 256 onepaumi, roe 6bi-
JIM HCIOJIb30BAHE METOIB! pasfeseHus alpa Ha (par-
MEHTH! B PasHbIX BAPHALKAX M0 aHAJNOTHH € yiKe H3bec-
tHbIM MeTofoM divide and conque. O6beKTHBHEIE TPYA-
HOCTH MpH HCHOJb30BAHHH TaKOH METONMKH MOTYT
BOSHHKHYTb TOCHE YAaJeHHA HeCKONbKHX KPYMHBIX
¢parMeHTOB, KOrja 3afHAs KancyJa npHobperaer mog-
BHJXHOCTb M BOBHHWKAET ONAaCHOCTb €€ MpPHCachiBAHHS
K acnmHUpalMoHHOMY OTBEPCTHIO M nospexpaenus. [lepe-
MelleHHe paboTalolHX HAKOHEYHHKOB KBepXy B mJoc-
KOCTb Pajly’KKH{ H B 30HY NepefHel kaMephl I71a3a Hexe-
JIaTeJIbHO H3-33 BO3MOXKHOTO OTPHUATENBHOTO AeHCTBHA
SHEPTHH Ha YYBCTBUTE/bHbIE TKaHH TEPEHEr0 0Tpeska
rnasa.

B paxHyio rpynmy BOWJIH NauHeHThl, OMepHpPOBaH-
Hble Ha HayaJlbHBEIX 3Tanax OCBOGHHSA METOJd J1a3epHOH
SKCTPAKLIMH ¥ He HMEBLUME CONYTCTBYIOILEH IV]a3HOoH na-
TOJIOTHH.

Bo 2-10 rpynny Bowut 744 cnyuas, rie aipo paspylia-
71 Ges pasneneHuss Ha (pparmenTsl, CHavana nasepHoMy
BO3NEHCTBHIO MOABEPrajics LEHTP fipa M (opMmHpoBa-
J1ach Hallia, 3aTeM H3JIyyeHne NepeHoCHIH Ha nepudepH-
YecKue OTAeNbl XpycTanuKa, paciuupsas ee. Ha sasepiua-
IOLLMX 3Tanax acnHpHpoBany CTeHKH yamu. Kak npasuio,
CTPEMH/IHCh MAKCHMa/NbHO HCTOHUHThL HX € TeM, YTOOH!
MOTOM YA2JHTh TOJIBKO acnupauueil, 6e3 nasepHoi sHep-
rHH. 3T0 CBOAMT K MHHUMYMY DHCK TOBPEXIEHHA 3ai-
HeH Kamcyasl, B Tex cayuasx, Korha He ynaBasnoch B
NMOJHOH Mepe HMCTOHYMTH CTeHKH yawd (Ha MAOTHBIX
¥ OYEHb NJIOTHBIX KaTapaKTax) AIsl 3allTh 3a1Hed Kar-
CYJIbl HCMOJb30BAJCS CMEelHaNbHEIH acCIHPalHOHHLIH
HAKOHEYHMK C UCKYCCTBEHHOU 3aflHeH KancyJ/ioH,

DHepreTHYeCcKHe 3HaYeHHs onepauyH GbuIH OfUHA-
kosbi anist - # 2-4 rpynn (ma6a. 1). Obiuee Bpems aa-
3epHOM SKCTPAaKUMH Bo 2-# rpynne GbIO MeHbLe, YeM

due to a decrease in the volume of mechanical manipu-
lations in eye cavity (Table 2).

Results

Among the intraoperative complications there were
8 cases of posterior lens capsule breakage. In the Ist
group 5 (0.5%) cases of breakage were due to sponta-
neous sucking of the posterior capsule to the aspiration
opening. In 3 (0.3%) cases capsule breakage occurred
during hydrodissection of the nucleus in attempt to
untwist it. In 6 cases (0.6%) the pupillary edge of the
iris was locally damaged at the point of its contact with
a laser tip.

In the 1st group after removal of soft cataracts (46
eyes) in 45 (97.8%) cases the postoperative period was
areactive. The cornea remained completely transparent.
Even slight folds of Descemet’s membrane were not
found in the area of incision. The anterior chamber
humor also remained transparent. Already on the 1st
postoperative day active reaction of the pupil to light
was recorded. This proves minimal traumatism of the
operation. In all cases IOP (P,) was 14—16 mm Hg. The
coefficient of facility of outflow remained at the preop-
erative level — 0.21-0.34. In only one (2.2%) eye
slight folds of Descemet's membrane and the Tyndall
phenomenon of degree 0-1 were revealed on the Ist
postoperative day. These alterations completely
regressed by the 3rd day after laser cataract extraction.

After extraction of cataracts of intermediate density
(134 eyes) in 114 (85.1 %) cases the postoperative peri-
od was uncomplicated. Full transparency of the cornea
and pupillary reaction to light were preserved. IOP (P,)
amounted to 14—16 mm Hg, the coefficient of facility of
outflow ranged within 0.23-0.40. However, in 20 eyes
(14.9%) local descemetitis in the area of incision and in
the right paracentral zone along the course of a light
guide was recorded on the lst postoperative day. The

Tabnuua 1
MapameTpbl 3HEPruM Npyu NazepHON IKCTPAKUWM KaTaPaKThI Table
Energy parameters in laser cataract extraction
MapameTpel Onepauum
MNOTHACTS AAPA XpyCTANMKE Parameters of operation
Density of lens nucleus Sueprus (MOx) Bpema paboTsl nasepa (MMH) | SHEPrETHYBCKAR SKCNO3MUMA (MIK) Hactora (Iu)
Energy (md) Duration of laser work (min) Energy exposition (mJ) Frequency (Hz)
Markoe
Soft 150 + 25 0,4+01 400 + 30 15
Cpenuee
Intermediate 250 + 30 2502 2500 £ 230 15
MnotHoe
Dense 300 + 20 5518 6600 = 120 15
OyeHs nnotHoe (Gypoe)
Very dense (brunescent) 350 + 10 72217 12600 + 126 12

OghransMoxupyprua | ophtha-*mosurgery . 3. 1999




Cataract surgery and IOL implantation

B 1-#, B CBA3K ¢ yMeHbilleHHeM 00beMa MEXaHUYeCKUX
MaHUnyaauui B nonocty raasa (ma6a. 2).

Pesynbrarn

Cpenu HHTpaonepalHOHHBIX OCT0XKHEHHH 0TMEYEHO
8 paspbiBoB 3aiHeH KancyJabl Xpycranuka. B 1-# rpynne
5(0,5%) pa3pbiBOB BO3HHK/H BC/IEICTBHE CIOHTAHHOTO
TIpHCACHLIBAHMA 3aHeH KancyJbl K acrupalHOHHOMY OT-
sepcruio. B 3 (0,3%) caiyuasix paspsiBbl KarncyJisl npou-
30UJIM Ha 3Tane rMAPOJMCCEKUHMYM #1pa, MDY NONBITKE
ero packpyuunsanus. B 6 (0,6%) cayuasx umeno mecto
JIOKallbHOE T0BPEXIAeHHE 3DauKOBOTO Kpas pafyKKH
B MECTe KOHTAKTa C JJa3ePHbIM HAKOHEUHHKOM.

B 1-it rpynne npu ynanenuu Markux katapakr (46
raas) B 45 (97,8%) cayuasx oTMeyasnoch apeakTHBHOE
TeYeHHe MoCJaeoNnepalHoHHOr0 nepuosa. Porosuua oc-
TaBalach MOJIHOCTBIO Npo3payHod. He BeIABAANOCEH Ha-
e JIeTKHX CK/afloK JecLieMeToBoH 060J104KH B o6acTi
OmepalMoHHOro paspesa. Biara nepegHedl Kamepsl Tak
e OCTapalach Npo3padyHol. Yxke B l-e cyTku nocne
onepalHy Gbi1a OTMeyeHa aKTHBHAS peaKlHs 3pavyka Ha
cBeT. ITO CBHAETENLCTBOBANO 0 MHHHMAIbHOK TpasMa-
THYHOCTH onepauuu, Bo Becex ciyyasx BHYTPHIVIa3HOe
nasaenne (P,) cocrasasno 14-16 mm pr. cr. Koaddu-
LIMEHT JIETKOCTH OTTOKA 0CTaBascsa Ha MpejonepaLyoH-
nom ypoese — 0,21-0,34. ¥ Tossko B 1 (2,2%) rnasy
B l-e cyTKM noc/ie onepallki BbIABASAHCE JErKHe CKIaf-
KM DecueMeToBoH obosiouku u ¢eHomen Tunpans O-1
cTeneHH. TH H3MeHEeHHA MOJHOCTbIO PerpeccHpoBalIH
Ha 3-# JIeHb 10C/e 1a3epHON SKCTPAKLMH KaTapaKThl.

Tpy ynanenun katapaxt cpenseit naotHoctn (134
rnasa) B 114 (85,1%) cayyasx Tak e GblI0 OTMEUEHO
apeakTHBHOE TeueHHe MOC/eonepauroHHOro nepyoja.
CoxpaHsiach NoJHag MPO3PauHOCTh POroBoi 060/10UKH,
aKTHBHas peakuus 3payka Ha cgeT. B[l (P,) cocrapas-
a0 14—16 MM pT. cT., KO3(UUHEHT JErKOCTH OTTOKA
6ot B npemenax 0,23—-0,40. Opnaxko 8 20 rrasax
(14,9%) B 1-e cyTku nocsie onepaumy BLISBIAJICH JIO-
KaJIbHBIH JIeCLiEMETHT B 06/1aCTH paspe3a M B NapaleH-
TpaJbHOH 30HE CrpaBa, MO X0y cBeToBofa. Bo Baare
nepefHed Kamepsl onpenensica (exnomen Tuspans O-1
crenedu. Buytpurnasuoe pasaenne (P,) cocrasasio
14-16 mMm pr. cT., OpH 3TOM OMpelenaNoch HesHauu-
TeJbHOE CHHXKeHHe Ko3(QHUHEeHTa JEerKOCTH 0TTOKA 10
0,12-0,18. Bo Bcex cayuasx npoucxomuio GhicTpoe,
B TeyeHHe 3—5 IHeH, BOCCTaHOBJEHHE MPO3PAaYHOCTH
DOTOBHIIbI, BJIarH nepenHer kamepsl. Koshduunent ner-
KOCTH OTTOKa BO3BPALLAJC K HCXONHBIM 3Ha4YeHHAM Ha
2-3-# Heflese mocJie oMepaLyH.

Tpu ynanenus naoTHeix Karapakt (76 raas) s 37
cnyuasnx (48,6%) yxe B 1-e cyTkH nocIe ONEpaLEH Poro-
BHLIa OCTaBajach MOJHOCTHIO TPO3PayHOH, Onpenens-
nach aKTHBHas peakums 3pauxa ua cser, BII (P,) coc-
Tapasao 14-16 mMm pr. cT., Koa@HUHEHT NerkocT
orToKa Gu1 He Hixe 0,16-0,21. ¥YmMepexnas peakums

Tyndall phenomenon of degree 0-1 was determined in
the anterior chamber humor. IOP (P,) amounted to
14-16 mm Hg, insufficient decrease in the coefficient of
facility of outflow to 0.12-0.18 was determined. In all
cases the corneal and anterior chamber humor trans-
parency restored quickly, within 3=5 days. The coeffi-
cient of facility of outflow returned to the initial values
on the 2nd-3rd postoperative week.

After extraction of dense cataracts (76 eyes) in 37
cases (48.6%) the cornea remained fully transparent
already on the Ist postoperative day, active pupillary
reaction to light was recorded, IOP (P,) amounted to
14-16 mm Hg, the coefiicient of facility of outilow was
not lower than 0.16-0.21. The moderate reaction of eye
to operation was recorded in 39 eyes (48.6%), in 30
eyes (39.4%) it consisted in local cornea edema and
descemetitis on days 1—2 postoperatively. In 9 cases
(11.8%) short-term elevation of IOP up to 31-36 mm
Hg was recorded. Corneal edema decreased during 3-7
days postoperatively. Increase in IOP was relieved by
2-3 instillations of beta-blockers.

High visual functions (0.7=1.0) were achieved on
the 1st-2nd postoperative days in 51.9% cases. Already
after 3—5 days visual acuity of 0.7-1.0 was determined
in 65.2% cases. On day 10, maximal visual functions
were recorded in 84.3% eyes. During control examina-
tion 1 month after surgery almost all operated eyes had
visual acuity not lower than 0.7-0.8 (Table 3).

Ultrasonic examination and ophthalmoscopy did
not reveal pathological alterations in the vitreous and
posterior eye segment. However electrophysiological

" examination recorded increase in a- and b-wave ampli-

tudes in some patients. And the most pronounced alter-
ations in electroretinography parameters — by 1.5-2
times — were recorded in those eyes whose moderate
reaction to operation was found.

Loss of posterior corneal epithelium varied from
2-4% to 10—~15%. As a rule, the most significant cell
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Tabnwua 2
Table
Bpems, 3aTpaynBaemoe Ha yaaneHwe aapa, MuH
Time spent for nucleus removal, min
Tpynne MCCNEADBAHNA
MnoTHoCTh AOpa XpyCcTanwka GfDUﬂS of DEiIEMS
Density of lens nucleus 1-A rpynna 2-5 rpynna
1sl group 2nd group
Markoe
Soft 3-6 0,5-2
Cpennee
Intermediate 4-8 2,5-4
MnotHoe
Dense 6-12 4,5-6
Ouenb nnoTHoe (6ypoe)
Very dense (brunescent) 8-16 7-8
7
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Xupyprua katapakTel n umnnaHtaums MOJ

r/1a3a Ha omepalyio oTMeyeHa B 39 riasax (48,6%), sbipa-
JKEeHHas NOSIBJIEHHEM JIOKAIbHOTO OTeKa POTOBHIbI 1 Jiec-
uemetnTa B 1—2-e cyTku nocne onepauuk B 30 riasax
(39,4%). B 9 cayuasx (11,8%) 610 3adukcuposaHo
kpaTtkoBpemerHoe noekienue B no 31-36 mm pr. cr.
Orek poroBHIBI perpeccupoBan B Tedenne 3—7 aHei noc-
ae onepauuu. Iopwenne BIJL yrasanoch KOMIEHCHPO-
BaTh 2—3-KPAaTHHIMKH MHCTHAMIAUMAMH Gera-610KaTOPOB,

Beicokue sputensisie ¢yakuun (0,7-1,0) B 1-2-e
CYTKH 1I0¢JIe onepauuu 66 nomyuens 8 51,9% cayga-
eB. Yxe gepes 3—5 axe# octpora penns 0,7—1,0 onpe-
nensnace B 65,2% cayyaes. Ha 10-e cyrku B 84,3%
cly4aeB OBVIH BhIfBAEHB MaKCHMalbHO BbICOKHE 3DH-
TeJbHble yHKUMHA. [IpU KOHTpPONBHOM 0CMOTpE uepes |
Mec TOYTH BCE ONEePHPOBAHHblE I/1asa HMENH 0CTPOTY
spenus He Hiwxe 0,7-0,8 (maba. 3).

B crexnoBHOHOM TeJe M 3ajHEM OTpe3Ke IJa3a
y BCeX MalMeHTOB He BBISBJEHO MaTOJIOTHYECKHX H3Me-
HEHHH 110 JaHHEIM YJIbTPa3ByKOBOTO HCCIEN0BaHHA H 0(-
TanbMocKonuK. OfHaKo NpH 3/1eKTPO(H3HONOTHYECKHX
HCC/IElOBAHHAX Y HEKOTOPHIX GOJBHBIX 3aHKCHPOBaHO
yBeJHYeHHe aMIHTYAL a W b-BoJiH. [Ipuuem Haubonee
BBIpaXKeHHOE H3MeHeHHe MoKasaTenel 3J1eKTPopeTHHOr-
padun — B 1,5-2 pasa — sauKcHPOBaHO B TeX Iiasax,
Ije Onpejensaach yMepeHHas peakuus Ha Onepauuio.

[loTeps sagHero snuTeMA POrOBHLEI BapbHpOBaJa
ot 2—4 no 10-15%. Kak npaBuo, Haubonee 3HaYH-
TeJIbHaf MOTEPS KIETOK HMesa MeCTo B TeX NIasax, rie
Ha |—3-4 CYTKH mocsie Onepaun BHABJIAICA OTEK POro-
BHLIbI, B TO BpEM# KaK Ha [VIa3aX ¢ apeaKTHBHEIM TedeHH-
eM Moc/1eornepauloHHOTO NepHola NOTePs KIETOK coc:
ransna 3—8%. Tlpu ynaneHuu KaTapakT BBICOKOH
TIOTHOCTH OHa coctasisaa 6—8%, 1as MArKHX Kara-
pakT — 3-4%.

Tabnwua

Table 3

OcTpoTa 3peHUn B HCCNegyeMblX rpynnax 8 pa3nuyHbLle cpoku
nocne nas’epHoil 3KCTpaKkuuu KxarapakTsl, pasHas 0,7-1,0

Visual acuity at different terms after laser cataract extrac-
tion equal to 0.7-1.0

[ pynnAs HCCNEROBAHUA

CpoKu MCCNERDBAHKA (AHN) Groups of patients
The time
of examination (days) 1-A rpynna (256 rnaz) | 2-a rpynna (693 rnas)
1st group (256 eyesy | 2nd group (693 eyes)
1-2 133 (51,9%) 478 (69%)
3-5 167 (65,2%) 538 (77,6%)
10 216 (84,3%) 582 (83,9%)
30 242 (94,6%) 687 (99,1%)
60 244 (95,6%) 690 (99,5%)

Mpumeyanue. Bo 2-i rpynne ua WCCREROBAHKA MCKMIOYEHS! 1333 C CKORHON
naronoruel cev4aTkm.

Note. Eyes with initial retinal pathology were excluded from consid-
eration in the 2nd group.

loss was in those eyes where the corneal edema was
revealed on the 1st-3rd postoperative days while in eyes
with areactive postoperative period cell loss amounted
to 3—8%. In extraction of cataracts of high density it
was 6—8%, in soft cataracts 3-4%.

In the 2nd group in 715 (96.1%) cases the postop-
erative period was areactive. Notably, after removal of
dense (251) and very dense (51) cataracts the reaction
to operation was the same (Fig. 2) as in cases of soft
and intermediate cataracts despite the fact that the
duration of laser radiation and the quantity of intro-
duced energy were 2—3 times higher than analogous
parameters during extraction of soft and intermediate
cataracts (see Table I).

Complete preservation of corneal transparency
attracted special attention. There was no even minimal
corneal edema in the zone of incision or in the paracen-
tral zone along the laser tip course. Active pupillary
reaction to light was revealed almost on the 1st day
after surgery. This proved minimal traumatism of oper-
ation due to improvement of surgical technique details.

IOP (P,) was preserved at the preoperative level of
12~18 mm Hg in 698 cases (93.8%). The coefficient of
facility of outflow did not decrease and remained within
0.21-0.35.

Few complications in the 2nd group were revealed
only aiter extraction of complicated cataracts. They are
quite explainable by the initial status of the eye operat-
ed on. After extraction of intumescent cataracts IOP
(P,) remained elevated up to 29-31 mm Hg on the
Ist-3rd day in 12 eyes (31.5%). It was reduced to
15—-18 mm Hg within 5—6 days with instillation of beta-
blockers. After operations performed in diabetes melli-
tus patients, short-term elevation of IOP was recorded
in 5 cases (12.5%). Among 125 operations performed
with the use of iris-retractors for additional pupil dilata-
tion, hyphema was found in 12 cases (9.6%) on the 1st
day after operation. We explaned this by microtears of
iris vessels at the moment of its fixation with four hooks
of iris-retractors.

Maximally high visual acuity — 0.7-1.0 — on the
Ist—2nd postoperative days was achieved almost in
70% cases. Within several days postoperatively pro-
gressive improvement of visual acuity was observed in
the remaining eyes. Thereiore, on the 3rd—5th postop-
erative days maximal visual functions were found in
77.6% cases and within 10 days high visual acuity was
attained in 582 (83.9%) cases. Visual functions became
completely stable 1 month postoperatively. In this peri-
od, in 687 eyes (99%) visual acuity amounted to
0.7-1.0 (see Table 3).

In only 15 eyes (2.1%) with macular degeneration
without transudation and in 4 eyes (0.5% ) with fibrosis
of the posterior lens capsule in the central zone, maxi-
mal visual acuity was within 0.3~0.6 with correction 1
month postoperatively. In eyes with fibrosis of the pos-
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Cataract surgery and IOL implantation

Bo 2-it rpynne B 715 (96,1%) cayuasx nabmona-
JIoCh apeakTHBHOE TeueHHe NocIeonepalnoHHOro nepH-
ona. BakHO OTMETHTB, YTO NpH YHANEHHH MIOTHBIX
(251) u ouens notHuix (51) KaTapakT peakius Ha one-
paumio 6ui1a Tako#H ke (puc. 2), Kak ¥ B cayyasx Mar-
KHX W CPEJHHX KaTapakT, HECMOTPS Ha TO, YTO BpeM#
paboThl 1a3ePHOr0 H3JYYeHHs, @, COOTBETCTBEHHO, H KO-
JIHYeCTBO BHOCHMOH B 1123 SHEPrUH B 2—3 pasa npeesi-
a0 aHaJOTHYHbIE TI0KA3aTesH NPH yAaJleHHH MATKUX
W cpepHnx Karapakt (cm. maba. 1).

O6pamano BHHMaHHe TIOJHOE COXPaHEHHE PO3pay-
HOCTH porosol 060a04kH. He 6ruo naxe MHHHMAJBHO-
ro oTeKa porosuubl B 06/1aCTH paspesa WJH B NapaueH-
TpanbHOH 30He 110 XONy 1a3epHOTO HAKOHEYHHKaA, YiKe
B l-e CyTKM TOCJIe Omepalyy BO BCEX CJIY4afX BhifBIfA-
Jlach aKTHBHas peakius 3pauka Ha CBeT. DT0 CBHAETE/ b-
CTBOBAJIO 0 MHHMMAa/bHON TPABMaTHYHOCTH NPOBEJIEHHOH
onepaly¥ BCJeICTBHE COBepIIEHCTBOBAHHS JeTalel
XHPYPTHYECKOH TEXHHUKHU.

BI]I (P,) ocraBanock Ha npenonepaldoHHOM ypOB-
e 12—18 mm pr. c7. B 698 cayuasx (93,8%). Koapdu-
LIMEHT JIEFKOCTH OTTOKAa He CHHIKaJCs, OCTaBasich Ha
yposre 0,21-0,35.

HemHorouncnenssle oc/ioXHeHHs BO 2-# rpynmne
BHISIBJIEHE! TOMBbKO TPH YAANEHWH OCJOXKHEHHBIX KaTa-
pakt. OHH BROJIHE 06LACHHMb! HCXOIHBIM CTATYCOM Ofle-
pupyeMbix rias. I1py ynaneHun HaGyXawliux KaTapakT
B 12 rmasax (31,6%) BT (P,) octaBanock nopbilues-
HbIM 10 2931 MM pT. cT. B 1=3-H cyTKH nocJe onepa-
uuH. B Teuenne 5—6 gHe# Ha doHe MHCTHAMALMH GeTa-
GJI0KaTOPOB OHO CHHXKamock fo 15—18 mm pr. et. [locne
Omepalyi, NpoBeJieHHBIX NPH KaTapaKkTax Ha (oHe ca-
xapHoro guabera, OblIH 3a)HKCHPOBAHBI O CJyyaes
(12,5%) kpatkospemenuoro nosuiwenus BII. Cpenu
125 onepaumii, rae 418 NOMOMHHTENBHOTO PacliMPeHHs
3pauKa HCIOMb30BAIKHCH HPHC-DETPAKTOPHI, B 12 caryya-
ax (9,6%) o6uapyxusanoch nosisaesue rudems B 1-e
CYTKH rocnie onepaluy. Ee BosHMKHOBeHHe Mbl 06bAC-
HAMK MHKPOPa3phiBAMH COCYHOB PafyXKH B MOMEHT
(UKcallMK ee YeThIPbMS KPIOUKaMH HPHC-PETPAKTOpa.

MaxcumanbHO BBICOKAas OCTPOTA 3peHHA —
0,7-1,0 — B 1-2-e cyTrxu nocne onepauuu 6b1a noJy-
yena noutd B 70% ciyuaes. B TeueHHe HeCKOJBKHX
[HEH mocje onepaluH OTMEHYaJoch MPOrPEeCCHBHOE
yAydIIeHHe OCTPOTH 3PEHHS B OCTANbHBIX ruasax. [To-
3TOMy Yepes 3—5 fHe# nocse onepauuy MaKCHMaJbHO
BEICOKME 3pHTe/bHble (DYHKUMH ObIIH BHIABAEHBI yie
B 77,6% cayuaes, a B Teuenne 10 gHed BbIcOKas ocTpo-
Ta 3peHus Gbiia gocTurHyta yxe B 582 (83,9%) cnyua-
fx. OKoHuaTe/nbHas CTabMIM3aLHs 3PHTENbHBIX (PYHK-
LIMH npoucxonuaa yepes 1 mec. mocse onepauus. B atoT
nepuon B 687 rnazax (99%) octpota apenus cocrapas-
na0,7-1,0 (cm. maba. 3).

Toabko B 15 raasax (2,1%) ¢ MakysomucTpoduei
6e3 3/7eMEHTOB TpaHCCYNallM{, a Takxke B 4 raasax
(0,5%) c dubposom 3anHed KancyJsl XpycTanuKa B LeH-

Puc. 2. I'ras moeo
ace boavbHoz2o we-
pea | denv nocae
Aa3epHOd sKcm-
paxyuu kamapak-
met. [Tocaeonepa-
HUOHHAR PeaKyus
omcymcmayem.
Ocmpoma 3perus
1,0

Fig. 2. The same
eye on the Ist day after laser cataract exiraction. Post-
operative reaction is absent. Visual acuity 1.0

terior lens capsule, YAG-laser discision of the capsule
was performed 3 months postoperatively that improved
visual acuity up to 0.8—1.0.

Ophthalmoscopy and B-scanning did not reveal any
new alterations in tissues of the posterior eye segment
in patients of the 2nd group compared to the preopera-
tive data. Electrophysiological examinations revealed
an insignificant amplitude increase in a- and b-waves.
ERG parameters returned to the initial values within 1
month postoperatively.

Examination of 120 eyes carried out within 1-3
months after operation showed that loss of the posterior
epithelial cells did not exceed 0.5-5.8%. There is a
direct correlation between cell loss and nucleus density.
During removal of soft and intermediate cataracts (86
eyes) there was no cell loss in 35 cases (40.6 %) by com-

.parison with the preoperative level. In other patients it

did not exceed 0.5-2%. For dense cataracts cell loss
was 3—4 %, for very hard cataracts 4~5%.

Alterations in corneal refraction in the early postop-
erative period did not exceed 0.5—1 D in sutureless
surgery (Table 4). Corneal refraction tended to shift
towards direct astigmatism. There was a correlation
between the length of incision and refraction changes.
Incisions of 4.0 mm seemed to be more favorable as the
optical power of the cornea changed not more than by
0.6 D and even remained within initial values in 30% of
cases. One interrupted suture increased corneal refrac-
tion by 1.5 D, on average, independently of the suture
length. However, the initial parameters of refraction
were restored in 2-3 months after operation.

Before operation we took into account the initial
corneal refraction. With direct astigmatism, sutureless
surgery caused insignificant — by 0.5-1.1 D —
increase in corneal refraction within 1—14 days. In 1-3
months postoperatively it returned to the initial para-
meters in all patients. In 221 eyes with reverse astig-
matism of 0.25—-1.5 D one interrupted radial suture
caused its regression in 215 cases (98.1%). If reverse
astigmatism was 1.6-2.4 D (96 eyes) its partial correc-
tion to 0.16—0.82 D was recorded in 92 (95.8% ) cases.

The long-term follow-up results were examined in
402 patients in 550 (55%) eyes 6 months postoperative-
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Xupyprua katapakTsl n umnnantauma MOJ]

TpalbHOM 30He yepe3 | Mec. mocje OMepalMH MakcH-
MaJibHasi KOppUTHpYyeMas 0cTpoTa 3peHns Gbia B npeje-
nax 0,3-0,6. B rnasax ¢ ¢ubposom 3anHed KancyJbl
XpycTanuka uepes 3 mMec. nociie onepauuy 6uiaa npose-
neHa YAG-nazepHas OucUH3KS Kancynbl, NO3BOJHBIIAS
MoBLICHTb ocTpoty 3penus no 0,6—1,0.

¥ naumentoB 2-# Tpynnel NpH O(pTalLMOCKONHH H
B-cKaHMPOBaHWM He GbLIO BHIABJIEHO HOBBIX H3MEHEeHHH
B TKaHfX 3aJHETo OTPe3Ka rfiasa B CPaBHEHHH C Npejlo-
nepalMOHHBIMK [JaHHLIMH. B Xone 371eKTPO(H3HONOTH-
YeCKHX HCCME0BAHHH ONMpefesifIoch He3HayuTebHOe
YB&JIHYEHHE aMIIUTY IR a- H b-soain. [Toxaszartenu sanex-
TPOpeTHHOrpa(HH BO3BPALLAIHCh K HCXOAHBIM 3HAYEHH-
M B TeyeHue | Mec. rocne onepauuy.

Hcenenopanus 120 riias, npoeefigHHbIE B TeueHHe
1—-3 mec. mocae onepaluy, NoKasaliH, 4TO NOoTeps Kie-
TOK 3aJlHero B3SMHTEJNHA POTOBHUL HEe TMpeBHIIAET
0,5-5,8%. Umeercs npamMas KOppensilka MeXay rote-
peil KIeToK ¥ MJIOTHOCTLIO Aapa Xpycranuka, I1pu yaa-
JIeHHH MATKHX M cpefHux katapakr (86 raias) B 35 cay-
yasx (40,6%) Boobuie He o6HapyXHuBanoch MOTEPH
KJIETOK B CPaBHEHWM € NpPENONepauHOHHLIM YPOBHEM.
Y ocranbHBIX naupeHToB oHa He npesbiuana 0,5-2%.
J175i NIOTHBIX KaTapaKT noTeps KneTok coctasuia 3—4%,
15 KATapaKT OYeHb BLICOKOH naoTHOCTH — 4—5,8%.

Hsmenenus pedpakliK POroBHLb B PAHHHE CPOKH
nocse onepauun He npepsimany 0,5—1,1 antp npu Gec-
woBHOH Xupypruu (maba. 4). Vimenach TeHpeHuwus
K CMeLUEeHHIO PedPaKLIHH POTOBHLBI B CTOPOHY TIPAMOTO
acTHrMaTHaMa. BHABIAIACE 3aBHCHMOCTD MeXxny OJH-
HOH paspesa H H3MeHeHHAMH pedpakuun. Biaronpusar-
Hee B 3TOM OTHOLIEHHH BhTsieqH 4,0-MM paspessl, rae
ONTHYECKas CHJa POrOBHLE H3MeHsAJach He Golee qeM
na 0,6 antp, 2 8 30% cayuaes ona ocrasanacs B npefe-
JiaX UCXOAHBIX 3HaueHUH. ONHH Y3J0BO#H 1UIOB YBEJHYH-
BaJl ped)paKiidio pOroBHUB B cpefHeM Ha 1,5 anTp BHe

Tabnnua
Table 4
WameneHue pedpakuyiu porosuusl (B AUONTPUAX)
NpW CKNepanbHLIX KnanavHblx pazpesax 6,5 u 4,0 mm

Alterations in corneal refraction (D) after scleral
valvular incisions 6.5 and 4.0 mm

Cpokw nocne onepaumn

BEnWuHHA Pa3PE3a Postoperative lerms

Size of incision 1-10-& cyTkn 1 mec, 3 mec.
15t-10th days 1 month 3 months

fea wea

6.5 um Sutureless | +0,96 (£0,18) -0,51 (x0,19)  -0,11 (x0,06)
CO WBOM
With suture | +1,62 (£0,45) +0,72 (+0,18)  -0,61 (£0,07)
fea wea
Sutureless | +0,54 (£0,12)  -0,21 (£0,16) -0,06 (x0,02)

40MM | oo waom
With suture | +1,48 (+0,31)  +0,81 (£0,45) -0,32 (x0,12)

ly. From this, 180 eyes (32.7 %) were irom the 1st group
and 370 eyes (67.2%) from the 2nd group (Table 5).

In most patients long-term follow-up was unevent-
ful independently of the course of early postoperative
period. Maximal visual functions — 0.7-1.0 — were
determined in 547 (99.4%) cases. Additional correction
was not required in 358 (65%) eyes. Small calculated
(myopic) spherical correction of 1-1.5 D was found in
120 (21.8%) eyes. Among 76 eyes with initial reverse
astigmatism, complete visual correction without glass-
es was achieved in 28 cases (36.8%). In other eyes
reverse astigmatism of 0.75—1.5 D was preserved.

Six months postoperatively no additional cell loss
from the posterior corneal epithelium was found com-
pared to these values obtained 1—3 months after laser
cataract extraction. We examined 30 eyes.

Control examination of 110 eyes was carried out 1
year after surgery. Among them, 98 eyes were not
examined 6 months after operation. Only one case of
fibrosis of the posterior capsule was found. YAG-laser
discision of the posterior capsule restored visual acuity
to 0.8. Alterations in the pupil shape after application of
iris-retractor and foci of depigmented iris (1.5 x 1.5 mm)
in the sector of introduction of a laser tip in 3 patients
did not deteriorate visual acuity (Fig. 3). Note that
there was no any case of epithelial-endothelial corneal
dystrophy during long-term follow-up. Even in the eyes
where work with the nucleus was carried out in the
anterior chamber (1st group) and corneal edema was
observed in the early postoperative period, ideal trans-
parency of the cornea was recorded on control examina-
tion in the long-term follow-up.

Two cases of macular edema and one retinal
detachment occurred in eyes with initial dystrophic
alterations — lens swelling, hydrodynamic failure. This
could initiate complications.

We examined 42 eyes 2 years postoperatively, The
above methods of examination did not reveal new alter-
ations. In this group there were 28 patients who had
been operated on earlier in the fellow eye by pha-
coemulcification. Comparison of the examination data
and the clinical state of both eyes was in favor of laser
cataract extraction.

Discussion

The use of laser energy is basically a new direction
in cataract surgery. Our investigations allowed us to
develop a device for laser cataract extraction which
makes use of the original wavelength, has unique pump
for aspiration of lens masses, and basically is a new sys-
tem of management. Analysis of 1,000 operations of
laser cataract extraction was performed in 2 groups
with account of the natural development of this tech-
nique. At the first stage we thougt it would be more
appropriate to dissect the nucleus into isolated frag-
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Cataract surgery and IOL implantation

3aBHCHMOCTH OT IIMHB! paspe3a. OfHako uepes 2—3 mec.
Tnoclie Onepaluy BOCCTAHABIMBANNCH HCXOJHbLIE 3Haye-
HHA pedpaKLHH.

[lepen omepaumel Msl YYMTHIBAIH HCXOAHYIO ped-
paKLHio poroBHuUE!. [1pH HATHYMK NPAMOro aCTHIMATHE-
Ma becluoBHAs XHPYPrUs NMPHBOIMIA TOJLKO K HEe3HAYH-
rensHomy — Ha 0,5—1,1 antp — ycunenuio pedpakuuy
poroBHLb B cpoku fo 1 —14 cyrok. B reyenune 1-3 mec.
Moc/le omepauMy y BCexX MalUMeHTOB OHa BO3BpAlllanach
K HCXonHbIM 3Hauenusm. Ha 221 rnazy c o6paTHbiM ac-
rurmatuamom 0,25—1,5 ontp Hanoxenue | yanoBoro pa-
IMalbHOTO LIBa NPHBEJIO K ero perpeccuy B 215 cayyanx
(98,1%). Ecou obpaTHbii aCTHrMaTH3M COCTaBJS
1,6—2,4 nantp (96 ruias), To MMesa MecTo €ro YacTHYHAS
koppekuns 0 0,16—0,82 antp 8 92 (95,8 %) cayuasnx.

OrpanenHble peayisTaThl U3yuens y 402 nauuenron
B 550 (55% ) rnasax uepes 6 mec. nocye onepauut. Cpe-
au wux 180 rnas (32,7%) orocuamues Kk 1-# rpynme,
u 370 rnas (67,2%) — ko 2-it rpynne (maba. 5).

Y GonbIIMHCTBA NAUKEHTOB BHE 3aBHCHMOCTH OT
0cOGEHHOCTEN TeYeHHs pPaHHEro MNOCAEeONepalHOHHOID
nepHofia OTAaJIeHHbIH Mepuol npoTekal crnokoiHo. Mak-
CHMaJbHO BLICOKHe 3puTedbHule dyukuun — 0,7-1,0 —
onpenensnucs B 547 (99,4%) cayuasx. B 358 (65%)
rnasax He moTpefoBanoch JONOMHUTENBHOH KOPPEKLHH.
He6oabmas paccuetHas (Muonuueckas) cdepuueckasn
koppekuus 1=1,5 antp umena mecto na 120 (21,8%) raa-
3ax. Cpeny o6c/ieioBanHbx 76 1133 ¢ HeXOIHEM 06PaTHBIM
acTHrMaTH3MOM TOJHas KOppeKuus 3peHus 6es OuKoB
6bina fjocTHrHyTa B 28 cayuasx (36,8%). B ocranbHbix
rniasax ocrapascs o6parubiit acturmaruam 0,75— 1.5 onrp.

Yepes 6 mec. nocite onepaiyy He BHISBJIEHO L0MOJ-
HUTEJILHOH MOTEPH KJIETOK 3a[IHEr0 STUTEHS POrOBHIIEI
Mo CPaBHEHHIO C TeMH 3HaYeHHUSIMH, YTO NOJYYeHH ye-
pes 1—3 mec. mocJie J1a3epHON 3KCTPAKLHHE KATapaKThI.
Boino ueenenosano 30 raas.

Yepes | rox noce onepauny KOHTPOJIbHOMY 0CMOT-
py nomeepriuck 110 ras. Ms wux 98 rnas we Gbuiu
o6cienoBanbl B cpok 6 Mec. Dbl BHIABIEH TONBKO
onuH caydah pubposa sapnel kancynaw. Ilposenennas
YAG-nasepHas AycUM3Hs 3aJHEH KancyJbl, M03BOJHIA
BOCCTAaHOBHTBL ocTpoTy speHHus no 0,8. Mamenenus dop-
MEl 3pauKa Moc/le HaloXeHHA HPHC-PeTPaKTopa, a TaK-
e ouary fenurmMedTauuy panyxku (1,5 x 1,5 Mm) B cek-
TOPE BBE/ICHMU 1238 DHOTO HAKOHEUHHKA Y 3 GOMbHEIX He
NpHBEJIH K YXYALIEHUIO 0cTPOTH 3pennus (puc. 3). Bax-
HO OTMETHTB, YTO B OTAAJEHHOM MEePHOMe HeT HU 0JIHOTO
cJIyyas aMHTeNHaIbHO-9HA0Te IHAIBHOR IMCTPOdHH po-
roeuusl. [laxe B Tex riiasax, rae pabora ¢ SApOM HaCTHY-
HO OCYLIECTBASIACH B nependei kamepe (1- rpynna),
¥ B paHHHe CPOKH OB OTeK porosod 060J0YKH,
NpH KOHTPOJbLHOM OCMOTpPE B OTAaJeHHOM NepHofe oT-
Meyasy HIeaJbHYy NPo3pauHOCTh POTOBHIEL

llBa cayyad MaxkynaspHoro orteka ¥ 1 oTciokKa
CeTUATKH BOBHWKIM HA [N123aX C UCXOJHLIMYA AUCTPOhH-
YeCKMMH H3MEHEHHSMH — HalyXaHHe XDYCTalHKa,

Puc. 3. T'aaz Goab-
HO20 wepea b mec.
nocie aagepHou
SKCmpaxkyuu Ka-
mapakmet. Onpe-
densemcs 30Ha
fenuzmenmayuu
padyaxcku na 10
wacax. Ocmpoma
apenusn 1,0

Fig. 3. Patient’s eye 6 months after laser cataract extraction.
Depigmented zone at 10 o'clock. Visual acuity 1.0

ments and then aspirate them (1st group). At the same
time we worked out the technique of manipulations on
the whole nucleus which supposed successive, layer-by-
layer destruction of the central zones of the nucleus.
Thus, lens remnants were removed at the final stage of
operation without laser energy or with the minimal
energy of radiation (2nd group).

Even the preliminary analysis of the first 100 opera-
tions revealed differences in the clinical state of eyes
after operation depending on the surgical technique
used. Analysis of a great number of clinical material in
this work proved substantially the eifectiveness of the
method of bowl formation in the lens nucleus.

This observation made us to correct some technical
methods of operation: to move the working tips to max-
imal distance from the most sensitive eye zones
(cornea, iris, ciliary body), to determine correct position

“and the angle of inclination of a laser tip relative to the

iris and ciliary body, to change preoperative manage-

Tabnuua
Table

CocTosHue ONEPUPOBAHHBIX FNa3 B OTAANEHHOM nepuone
State of the eyes operated on in the long-term follow-up
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CpoKkw KCCNENOBAHKA
Time of examination
Denuxuans [ 6 wmec. 1roa 2 ropa
Complications (550 tna3) | (110rtna3) | (42 rnas)
& months 1 year 2 years
(550 eyes) {110 eyes) (42 eyes)
OvcyteryiT
Absent 536 (97,4%) 106 (96,4%) 42 (100%)
®ubpos 3apHed kancynel
Posterior capsule fibrosis - 1(0,9%) -
Wamenenue dopmbl 3pavia
Changed pupil shape 5(0,9%) 2 (1,8%) -
Oyar nenurMesTauKM panymKm
Pigmented focus in the iris 6 (1.1%) 1(0,9%) -
MakynapHeiii oTex
Macular edema 2 (0,4%) = -
Orcnofika ceT4aTki
Retinal detachment 1(0,18%) = =
G|




Xupyprua KkarapakTsl u Mnnantauua WMOJ]

HapylleHHs THAPOJIHHAMUKH. DTO MOIVIO SBHThCH (hak-
TOPOM, HHHUMHDOBABILIHM [OABIEHHE OCNOXKHEHHH.

Yepes 2 roga nocse onepauun obcnenosato 42 raa-
3a. [lo mepeunc/eHHLIM BbllE METOAAM HCC/eL0BAHHUA
He OTMEeYeHO HOBLIX H3MeHeHu#. B sTol rpynne 6o 28
NalUHeHTOB, ONEpHPOBaHHBIX paHee Ha IAPYroM raasy
meTogoM (akosmynbcudukauny. CpasHeHHe [aHHBIX
obcief0BaHHa H KIMHMYECKOro COCTOSHHSA 060MX Iiaa
GblI0 B MOJb3Y a3ePHOH 3KCTPAKLMH KaTapaKThl.

O6cyxneHue

Vicnonb3oBaHue J1a3epHOH SHEPTHH — 3TO NPHHUMIH-
a/lbHO HOBOE HarpaB/ieHHe B XHPYPrHH KaTapakThl. Bhi-
NoJIHeHHEIe HaMi HCCJIel0BaHHS NIO3BOMAM CO3AATh MPU-
Gop A9 J1a3epHOM SKCTPAKLUMH KatapakThl, paboTaiomuy
Ha OPUTHHAMLHOH [JIHHE BOJHbBI, HMEIOUIHH OPHTHHAMb-
HYIO MIOMMNY A7IS aCMHpPal{H XPYCTANHKOBLIX MAace ¥ MPHH-
UMITHANLHO HOBYIO CHCTeMY ynpaeieHus. [Ipencrasines-
uell ananua 1000 onepauuil snasepHOH 3KCTPAKUHH
KaTapaKThl BHIMOJHEH B 2 rpynnax Hab/ofeH s ¢ Y4eTOM
eCTECTBEHHOrO XOfid pasBUTHA TEXHOJOTMH Ja3epHOro
ylaneHus KatapakTel. Ha nepBom sTamne Ham npejicraBs/is-
Jock Godlee Lesiecoo6pasHbIM PacceKaTh AP0 Ha H30JIUPO-
BaHHbIE (DPAarMeHTEl, a 3aTeM UX acnupuposath (1-1 rpyn-
na Habmionerns). ONHOBPEMEHHO 0TPabaTBIBAJM TEXHUKY
MaHHUTYJALMA ¢ LedslM SAPOM, KOTOpas mpearoiarana
nocJiefioBaTeIbHOE, CJOH 33 cjioeM, paspylieHHe LEeHT-
panbHbIX 0TAesioB sapa. IIpy 5TOM OCTaTKH XpycTaiHKa
YAANsNuCh B KOHe4YHoH (hase onepauun Ge3 yiasepHOH
SHEPrHH MK TIPH HCMONb30BAHHH MHHHMAJbHBIX 3Haye-
HHH SHepruH H3aydenns (2-s rpynna HabmogeHus). - -

¥Yke npenpaputenbHui ananus nepsbix 100 onepa-
UHH BEIABMA DAa3NMuis B KIHHHYECKOM COCTOSHHM TiIas
1nocJie OMepaLHy B 3aBHCHMOCTH OT XHDPYPrHYecKo Tex-
HHKH onepanuy. Ananu3 60J1bLIOr0 KJHHHYECKOTO MaTe-
pHana B HaCTOAILEM HCC/IEIOBAHKH CTaJl yOeINTEbHbIM
CBHIETENLCTBOM B N0JIb3Y METOLHKH opMHPOBaHHS Ha-
LUK B fipe XpyCTalHKa.

210 HabuoleHHE 3aCTABHIIO HAC BHECTH KOPPEKLIHIO
B OT/leJIbHbIe TEXHHYECKHE MpHeMbl OfepaldH: MaKCH-
MaJbHO yjanaTh paboTaiolliie HAaKOHEUHHKH OT Haubo-
Jiee YyBCTBHTE/bHbIX 30H Inasa (poroBuua, pamyxka,
LHIHAPHOE Tenlo), ONpPeleNsTh NPaBUIBHOE [0JI0KEeHHe
¥ YroJl HakJIoHa J1a3epHOT0 HaKOHEYHHKA OTHOCHTENBHO
pafyXKH M LMIHaPHOTO TeJsa, H3MeHHTh NpejonepaLy-
OHHYI0 TOATOTOBKY B NOCTHXEHHH MaKCHMaJbHOTro
muapuasa. Texuuka opmupoBanus yaws (2-1 rpynna
HabJofeHus) B Gonbluel Mepe crnocoGeTRYeT cobioge-
HHIO YKa3aHHBIX TPHHLHIOB, HCKIOYaeT pacceHBaHHe
MeJIKHX (DparMeHTOR B niepeiHell KamMepe, KOHTaKT KpyT-
HbIX ()parMEHTOB C 3a[Hel NMOBEPXHOCTbIO POrOBHIb Ha
Noc/IeIHEM 3Tare Onepalyy.

CospaHHas HaMH JlazepHas YCTaHOBKA H NPHBEIEH-
Has Bble XHPYPrHYecKas TeXHOJOTHs [MO3BOJSAIT BO
BCEX C/IyyasX paspyIHTb H YHANMTh KaTapakty awobok

ment in order to achieve maximal mydriasis. The tech-
nique of bowl formation (2nd group) provides more
complete fulfillment of these principles, excludes scat-
tering of small fragments in the anterior chamber, the
contact of big fragments with the posterior surface of
the cornea at the final stage of operation.

The laser unit developed by us and the above surgi-
cal technique make it possible to destroy a cataract of
any density unlike laser units of “Premier”, “Meditec”,
“Adagio” which can not destroy dense and brunescent
cataracts [5-8, 10—13].

The functional results of operation are high in both
groups. However, comparative analysis of the dynamics
of achievement of the maximal visual acuity reveals sig-
nificantly better results in the 2nd group in all periods of
observation (see Table 3). This is accounted for by less
traumatism of the second technique due to a decrease in
the mechanical manipulations inside the eye. In patients
of the 2nd group in the early postoperative period there
were no corneal edema even in the zone of operative
approach, no folds of Descemet’s membrane and thick-
ening of the cornea.

Cell loss in the posterior corneal epithelium is mini-
mal (0.5-5.8%). It depends on the initial lens density.
The quantity of energy applied, mechanical manipula-
tions in the eye and expenditure of irrigation liquid grow
with an increase in the cataract density. During extrac-
tion of soft and intermediate cataracts no cell loss was
recorded in 40.6% cases.

Separate analysis of the results of operation in soft,
intermediate and dense cataracts in the lst group of
patients indicates that extraction of dense cataracts is
more responsible for the local corneal edema and
descemititis, IOP elevation because of the prolongation
of the operation, migration of big nuclear fragments into
the anterior chamber with inadequate surgical tech-
nique. That is why we recommend to perform the first
operations of laser cataract extraction in eyes with soft
and medium density cataracts.

In the 2nd group in extraction of soft and dense
cataracts the clinical state of eyes operated on and the
optical results are the same despite the fact that the time
of laser functioning and the energy applied are higher in
dense cataract extraction compared to soft and interme-
diate ones. Surgeon’s experience and working out of the
optimal surgical technology have a positive effect too.

The long-term follow-up indicates that the clinical and
functional results of operation are stable. During the peri-
od of observation of up to 2 years, new alterations in the
anterior eye sector were not revealed. Those changes in
the clinical status of the eye which we recorded during the
first postoperative days in patients of the Ist group are
reversible and do not affect the final results. Therefore,
laser energy directed towards lens substance does not
produce changes in the surrounding eye tissues, This was
confirmed earlier by our experimental studies [1].
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Cataract surgery and IOL implantation

MJIOTHOCTH B OTJIMYHE OT J1a3epHLIX YCTaHOBOK (bUPM
«Premier», «Aesculap-Meditec», «Paradigm Medicals,
He MO3BOJAIIINX pa3fipobuTh MAoTHbe H Bypble KaTa-
pakTsl [5—8, 10-13].

DyHKUMOHAIBHBIE PE3YIbTATH ONepaLuy — BhICO-
Kue B ABYX rpynnax Habmoperus. OQHAaKO CpaBHUTE k-
HbHIH aHaJu3 JHHAMHKH [OCTHXEHHMS MaKCHMaJbHOH
OCTPOTEH 3DEHHS BISIBJSET JOCTOBEPHO JIYHILIHE Peayiib-
TaThl BO 2-it IpyNne no BceM cpokam HabmoneHus (ca.
maéa. 3). 1o obbAcHAeTCS MeHblIeH TpaBMaTHYHOC-
Tbi0 BTOPOH METOAMKH 33 CYET COKpalleHUs 06bemMa Me-
XaHHYEeCKHX MaHMIYJAAUMA B rnasy. ¥ nauuertos 2-d
rpyNnbl B paHHEM T0C/He0NnepalHoOHHOM NepHOoae OTCYT-
CTBYeT OTeK DOTOBHLb JaXe B 30He ONepalHOHHOro
NOLX0Aa, HeT CKAa0K flecLeMeToBOH 000J0YKH H YTOJI-
UIEHHS DOrOBHLBL.

[loTeps KNETOK 3afiHEro SMUTENMS POTOBHLE MHHH-
maabHa (0,5-5,8%). Ona 3aBHCKT OT HCXONHOM NAOTHOC-
TH xpycranuka. C yBeluueHueM MIOTHOCTH KaTapaKThl
BO3pacTaeT KOJNMYECTBO BJIOMEHHOH SHEPrHM, MeXaHH-
YeCKHX MaHMIYJALMH B [1a3y ¥ PACXOM HPPUTALIHOHHOM
JKHAKOCTH. [IpH yHajleHUH MATKHX H CPEJHHX KaTapakT
B 40,6% ciryyaes noTepH KIETOK HE OTMEYAOCE.

AHanuaupys OTHENbHO HEMOCPEeACTBEHHbIE Pe3yilb-
TaThl ONEepPalHH HAa MSATKHX, CPeIHHX W MJIOTHBIX KATa-
pakrax B 1-H rpynne Hab/iofleHHs MOXKHO CKas3aTh, YTO
pH YAaeHHH NJOTHLIX KaTapakT GoJiblle BepoATHOCTb
MOSIBJEHKA JIOKAJLHOTO OTeKa POrOBHUB M JecleMeTH-
ta, nopbienna BI'J] u3-3a yBenuuenus BpeMeHy onepa-
MY, MHIpalyH KPYNHbX GparMeHToB A4pa B NepelHIoio
Kamepy NpH HealeKBaTHOH XHPYPru4ecKoH TeXHOJIOrHH.
B cBfi3H ¢ 5THM Mbl pEKOMEHAyeM XHPYPraM nepBble ore-
palMH Ja3epHOH SKCTPaKUMH KaTapaKThl BbIMOJHATH
B [/Ia3aX C KaTapaKTaMH MATKOH ¥ cpelHel MJIOTHOCTH,

Bo 2-# rpynme nauueHTOB NpH YHANEHHH MSATKHX
M TWIOTHBIX KaTapaKT KAMHUYECKOe COCTOSHNUE ONEPUpy-
eMbIX V123 M ONTHYeCKHE Pe3yJbTaThl OIHHAKOBH, HeC-
MOTpPS Ha TO YTO BpeMd paboThl J1azepa H COOTBETCTBEH-
HO CyMMapHas SHeprus, BHOCHMAas B IJa3, TIPH yaale-
HHH TJIOTHBIX KaTapaKT CYLIECTBEHHO Bbllle, YeM MpH
yoaleHHH MATKMX H CpelHHX KartapaxT. Ilonoxurens-
HOE 3HAYEHME MMEIOT MpuoOpeTeHHHI ONBIT XMUPYpra
W 0Tpa6oTKa ONTUMANEHON XUPYPrUUeCcKoH TeXHOJIOTHH,

OtnaneHHble HABMIOAEHHUS CBHIETENBCTBYIOT O TOM,
4TO MOMYYEHHbIe KIHHHYeCKHe B (hYHKUHOHAbHEIE pe-
3yJIbTATH ONEPALHHK CTA0H/IbHBL. 32 BpeMA Hab o eHH
[0 2 neT He BHISBJEHO KaKHX-THO0 HOBEIX H3MEHEHHH
B mepegHeM OTpeake ryiasa. Te u3MeHEHUs B KJAMHHYEC-
KOM CTaTyce [1asa, KOTopble Mkl QHKCHPOBAJIH B NIEPBhIe
LHH NIocJie ONepalyy ¥ NalKeHToB 1-H rpynmnsl, ABASIOT-
¢s1 06paTHMBIMH H He 0TPaXaloTCs Ha KOHEYHOM pe3syilb-
Tarte onepalind. CilefoBaTeNbHO JiasepHasi SHEPrus,
HanpaBJieHHas K BeIecTBY XPYCTallHKa, He BhI3bIBaeT
H3MEHEHHH B OKPYXAIOWMX TKAHAX rias3a. To noATeep-
KIaeTCA NPOBefeHHLIMH HAMH paHee SKCIepUMeHTalb-
HBIMH HecsenoBanasamMu [1].

We did not reveal the relation between the remote
results of operation and nucleus density and the energy
applied. In this respect, laser technology differs from
ultrasonic phacoemulsification where the dependence of
clinical results from the level of energy introduced into
the eye is noted by most scientists (7, 9] One of the
advantages of laser energy is the low frequency of oscil-
lations — 15—20 Hz which biological tissue tolerate bet-
ter than high-frequency oscillations of ultrasound [7].

Conclusions

1. Analysis of the results of laser cataract extraction
shows the absence of serious complications in the
course of operation, in the early, and delayed postopera-
tive period.

2. Quick rehabilitation of patients with stable clini-
cal results is achieved.

3. The clinical and visual results depend not on the
cataract density, quantity of applied energy and the
duration of operation but on the surgical technique and
surgeon’s experience.

4. The use of laser energy provides a new, more
effective and safe level of cataract surgery.

Mbl He BRISBHJIH 3aBUCHMOCTH OTAANEHHBIX pe3yJib-
TaTOB Onepauwnu oT HCXOOHON NNOTHOCTH fAjpa ¥ 3aTpa-
‘:IEHHOI:] JHEPTHH, B aToM oTHOWERHH JiasepHas TEXHO-

* JIOTHSl OT/IHY@eTCS OT y/AbTPasBYKOBOH (haKosMyIbCHDH-

KaluH, e 3aBHCHMOCTb MEXIY YPOBHEM BHOCHMOH
B [V43 SHEPrHH M KJIHHHUECKUMH Pe3yJbTataMy onepa-
LMK 0TMeyaeTcs GOJBIIMHCTBOM HecaenoBareded [7, 9].
OnHUM W3 NPEUMYIIECTB JA3EPHON SHEPLHH SBASETCS
HU3KOYACTOTHBIK XapakTep koneGauu# — 15—20 T, ko-
TOPBIE JIYULIE MEPEHOCATCH GHOMOTHYECKHMH TKAHAMH,
yeM BEICOKOYACTOTHHE KoJie6aus Y abTpassyka [7].

Buisobi

1. Ananus pesy/ibTaToB Jia3epHOH SKCTPaKLUHMH Ka-
TaPaKThl CBHAETEJLCTBYET 06 OTCYTCTBHH Cepbe3HBIX
OCJIOXKHEHHH B XOfle ONepalHH, DaHHEM H OTJa/leHHOM
noc/eonepaLHoHHOM TePHOAaX.

2. HNocruraercs OeicTpasd peabHIMTAlLMA NAalHeH-
TOB CO CTOMKHMH KJHHHYECKHMH pesyJbTaTaMH.

3. Knuuuyeckue W BH3yanbHble PesysbTaTl 3aBU-
CAT HE OT CTeleHH MIOTHOCTH KaTapaKThl, KOJHYECTBA
BJIOXKEHHOH SHePrUH ¥ BpeMeHH NPOBe/leHHs OllepallkHy,
a 0T XHpYPrHYecKOH TEeXHOJOTHH H OIIBITa XHpYpra.
JlauTeIbHOCTD POBENEHKS ONePaLlMH 3aBHCHT OT MJI0T-
HOCTH KaTapaKThl.

4. VcnonbaoBauue sHEPryy Jasepa No3poser Bbii-
TH Ha HOBBIH, Gostee aieKTHBHBLIA H Oe3onacHLIl ypo-
BeHb XHPYPTHH KaTapakThl.
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HAYYHO-NMEAAFOrM4ECKMUM LLEHTP
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Nuuenaus N? 16-005 ot 14.03.1997 MunucTepcTaa obWEro M NpogeccuoransHoro o6pasoeaius PO

MpoBoAUT NOCNeAUNNIOMHOE YCOBEPIWEeHCTEOBaHne
Bpauei-opTanbMONOrOB NO CAeAYIOUWMM pasjenam:

® MuKpoxupyprus rnasa — CepTuguKauMoHHbIA LIUWKA
C NpMeMOM 3K3aMeHa Ha cepTUdUKaT cneuuanucra-

° -HHTpao’HynﬁpHaq KOppeKuus abakuu;

PaKQIMYNbCUOUKAELMS KaTapaKTsl;

@
@ I-(epa'ronna a.
Vi .g . ® Xﬂ%yp;me::% HOppeKUMa aHoManuin pedparLmnm;
X
° Ijgggagrpﬁan IKCTPAKLUKS KaTapakTsi;
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