XWUPYPTNA KATAPAKTbI U UMMNNAHTALWA NON

CATARACT SURGERY AND IOL IMPLANTATION

YIK 617.741—089.87:615.849.19

C.H. ®epnopos, B.I. Konaesa, 10.B. Aunpees,

3.T. bornanoea, A.B. benukos

S.N. Fyodorov, V.G. Kopaeva, Yu.V. Andreeyv,

E.G. Bogdalova, A.V. Belikov

Texnuka nazepHol aKCTPaKIMU KaTaAPAKThl

Technique of Laser Cataract Extraction

Y MHTK «Murpoxupypeus erasa», Mockea

IRTC “Eye Microsurgery”, Moscow

P AgsTopamu pa3zpaboTaHa MpMHUMNMANLHO HOBAA TexHMKa

nasepHO 3KCTPAKUWKW KaTapakTbl, no3eonaiowan sddex-
TWBHO YAanATE KaTapakTel Nioboi nnoTHocTH. OcHOBY Me-
TOAWKW COCTaBNAET UCNONbL3OBAHWE Na3epa ¢ OPUrkHans-
HOWM ANWHOW BONHbI, HE NPUMEHABLWENCA paHee B oTanb-
MOnoryu.

Xpycranuk pa3spywaetcd (POHTOM akyCTUYeckoro
NaBNeHWA, KOTOPbIA pOXAAETCA MPN KOHTAKTE U3NYYeHUA
¢ Monekynammu Bofbl. TexHuka onepaunn BumanyanbHan.
Cuetembl acnupaunn-uppurauny ¥ ocTaska M3nyvyeHus
MPeacTaegneHbl B pasHblX HakoHeyHukax. OcobeHHOCTW
onepaunn onpepnenAloTca CTPYKTYypoW KaTapakrtel. B Ha-
CTOAUEM WCCNIEAOBaHWN NPeNCcTaBneHbl TP OCHOBHbIX Ba-
puaHTa TEXHWKW Na3epHOM 3KCTPaKLMU MPUMEHUTENBHO K
NONHBIM, CNONCTBIM W ByphIM KaTapakTam.

B Hacrosiiee BpeMs BeJETCS MOMCK TEXHOMOTHH
Ja3epHON XUPYPruM KatapakTel. MasectHsl paborsl Do-
dick J.M. no ucnonbaosauuo Nd:YAG-nasepa (1,06 mxm)
[9, 10], B. Bath [6] u Nanevicz T.M. [16] — sxcumep-
Horo nazepa (308 HM), a TaKoKe LeOTO PsjA HCCIe0Ba-
Teseit no spéuesomy aasepy [11-15, 20]. Ognaxo pan
HEraTHBHBIX CBOHCTE MCMOABL30BAHHEIX JId3epP0OB — rexe-
pallis MOUIHOH aKyCTHYECKON BOJHLI, KAHLEPOTEeHHOCTh
uanyuenus [14, 17], uuskas sbdekTusHOCTL paspyie-
HHS, OTCYTCTBHE KauecTBeHHbIX caeroBonos [19] — e
MO3BOJAIT AKTHBHO NPUMEHUTH TIPeaaraeMble METOH-
KH B KJIHHHKE.

P We have introduced a principally new technique of laser
cataract extraction allowing for an effective removal of a
cataract of any density. It is based on the usage of laser
with an original wavelength previously not used in oph-
thalmology.

The lens is destructed by the zone of acoustic pres-
sure which arises on contact between radiation and
water molecules. The operative technique is bimanual.
The systems of aspiration-irrigation and radiation supply
are provided by different tips. The specific features of
surgery are determined by the cataract structure, Three
basic variants of laser extraction are discussed as applied
to the total, lamellar, and brunescent cataracts.

Presently, a search for the technologies of cataract
laser surgery is under way. Among the available works
are those by J.M. Dodick [9, 10], B. Bath [6] on the use
of Nd:YAG laser (1.06 ym) and T.M. Nanevicz [16]
related to excimer 308 nm laser and certain works on
the use of the erbium laser [11-15, 20]. However, cer-
tain negative properties of the lasers used, e.g., genera-
tion of a powerful acoustic wave, carcinogenicity of radi-
ation [14, 17], low effectiveness of destruction, absence
of effective optical fiber [19], prevent these techniques
from active clinical application.

A series of investigations of the evaluation of a
destructive laser effect on the lens of solid-state lasers of
a various design, such as neodimium, goldmium, thuli-
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Fig. 1. Tips

for the bimanual
operative tech-
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and aspiration-
irrigation tip (b)

MBI IpoBeNH CepHIo MCCJEN0BAHME MO OLEHKe pas-
PYLIAIOLIEro AeHCTBHA Ha XPYCTANMK Pas/IudHLIX KOHCT-
PYKUHH TBepLOTeJbHLIX /1a3epoB (HeOAMMOBEIH, roJbj-
MUEBbIH, TYJNHeBbIH, 5pOHEBHIi), YTO NO3BOJMIO HAWTH
Jla3ep ¢ YHUKAJILHBIME CBOHCTBAMH, YAOBJETBOPAIOLINA-
MH NpakTHYEeCKH MO BCeM MapaMeTpaM 3ajayaM Kara-
paxransHod xupypruu. dto Nd:YAG-nasep ¢ aanHo#
BOJIHE 1,44 MKM, He HMeIOLHH KOMMep4eCKHX aHaJI0T0B
U elle He Halle[WHi NpuMeHeHus B Memaunse [1—4]
[Tocaenyouye 3KCnepuMeHTH MO3BOJHIH OKOHYATEb-
HO pa3paboTaTh TEXHOJIOTHIO ONEPalHK U MPUCTYIHTh K
e K/IHHAYeCKOoH anpoGaunn (4, 5].

B HacTosmu# MoMeHT BeinoqHeHo Gosee 1000 sKe-
TPaKLUMH KaTapakThl C 3THM JasepoM. Yike cefuac
MOXHO FOBOPHTDH O BHICOKOH 3ddekTuBHOCTH paspato-
TAHHOTO MOAXO0AA MO OTHOWEHHIO K PasJHYHEIM THIIAM
kartapakt. Onepauus uMeeT psij MPUHUHTHAIBHBIX MO-
MEHTOB, OTJIMYAIOIIHX ee OT yXKe ONHCAHHBIX B JUTEPa-
Type MOAXO/0B K J1a3ePHOMY YAa/JeHHIO KaTapaKThl.

[esb nanHo# paboThl — jleTalibHO® ONMCAHHE Ha-
eyl TeXHHKM /1a3epHOM IKCTPAKUMH KaTapakThl, a
TaKkKe TeX MPeUMYLIecTB, KOTOpble MOABAANTCH MPH
UCTO/Ib30BAHHH NpejijlaraeMoi MeTOAHKH.

Henonbayembiit TReproTesbHbil YAG-1asep renepu-
PYeT M3JydyeHHe ¢ JIHHOH BOJHE 1,44 MKM B HMMYyJIbC-
HO-TIePHOIHYECKOM PeXXKHME, C JNTHTENbHOCTbIO HMITYJlb-
ca 250 muxpocekyuz, sneprueit B umnyasce 10 400 mdx,
MOILHOCTLIO Hayuerus ot 1 1o 4 Bt, yacroTol cneoanns
umnyaecoB — 5—15 'y, [Togaua uanydeHus B nosocTh
rjlasa OCyLIeCTBJIseTCs N0 KBapl-KBapLeBoMy ONTHYec-
KOMY BOJIOKHY ¢ nuamerpoM 450 mukpou, [lna pabotel B
MOJIOCTH IVIa3a HCIOJb3YeTCs CIHeUHadbHbIH HaKOHey-
HHUK, B KOTOpbIH BBOJUTCH Jla3epHOe BOJIOKHO. Pabouas
yacTh HakoHeunuKa umeer auamerp 0,7 mm (puc. la).

JlasepHas cuHcTeMa UMeeT OJI0K aclHpalHi OpHIH-
HANbHOH KOHCTPYKUWM A/ifl yAajleHus paspyLIeHHOro

um and erbium, allowed us to find a laser with unique
properties that practically correspond to all the parame-
ters of cataract surgery tasks. This is a Nd:YAG laser
with a wavelength of 1.44 pm that have no commercial
analogs and is not used in medical practice [1-4].
Subsequent experiments helped develop a surgical tech-
nique and begin its clinical trials [4, 5].

More than 1000 cataract extractions have been
presently performed by using this laser. The developed
approach gives evidence on its high effectiveness rela-
tive to the different types of cataracts. The operation has
certain principal stages by which it is distinguished from
the reported approaches to laser cataract extraction,

The purpose of this work is to describe in detail our
technique of laser cataract extraction and advantages of
the suggested method.

The solid-state YAG laser generates radiation witha
wavelength of 1.44 um in the pulse-periodic regimen
with a pulse duration of 250 psec, pulse energy of up to
400 mJ, radiation power of 1-4 W, and pulse frequency
of 5—15 Hz. Radiation is supplied to the eye cavity via
the kwartz-kwartz optic fiber with a diameter of
450 pm. A special tip is used during work into which a
laser fiber is inserted. The working part of the tip is
0.7 mm in diameter (Fig. la).

A laser system has an aspiration block of an original
design for removal of the destructed lens substance
from the optic cavity that provides for the high speed of
vacuum accumulation and discharge in a linear regi-
merl. The level of formed vacuum varies from 0 to 500
mm Hg. The direct operation in the anterior chamber is
accomplished with the help of a special aspiration-irri-
gation tip connected with the aspiration pump by means
of silicone tubes.

The development of technology proved the expedi-
ency of using a bimanual operative technique based on
a separate application of a laser and aspiration-irrigation
tips to form a wide canal for aspiration thus preventing
possible obturation of an aspiration tip. The functions of
aspiration, irrigation and laser energy supply combined
in one tip that we used in the previous works proved to
be of little success because a ring-shaped aspiration
canal can be plugged by lens masses.

The aspiration-irrigation tip is shown in Fig. /5. It
consists of a main handle 25 mm in length and aspira-
tion canal of a 5-mm outer diameter that is introduced
into the handle. The outer wall of the canal and the inner
wall of the main handle make up the irrigation canal of
the tip through which an irrigation solution is supplied
to the eye cavity. The distal end of the tip has special
outlets with adapters making it possible to connect the
tip with the tubes for aspiration and irrigation. The prox-
imal part of the tip comprises its working part intro-
duced into the optic cavity. It has an aspiration needle of
a special design (RF patent No. 97120606) which is

Ochransmoxupyprins | Ophthalmosurgery « 1 + 1988




Cataract surgery and IOL implantation

XPYCTaMMKOBOI'0 BELIeCTBA M3 MOJNOCTH rnasa, obecre-
YUBAOIMH BHICOKYIO CKOpocTh Habopa U c6poca Bakyy-
Ma B IMHEHHOM pexxume. Y poBeHb CO31aBaeMoro BaKyy-
ma — ot 0 go 500 mm pt.ct1. Henocpencrsennas paGora
B MOJIOCTH 171832 OCYLLECTBJIAETCA MPH MOMOULM Crely-
aMbHOTO aCIUPALMOHHO-UPPUTaLIMOHHOTO HAKOHEUHHKa,
COEMHSAIOLIETOCH ¢ ACMUPALHOHHOH TOMIOH MOCPecT-
BOM CHJIMKOHOBBIX TPYOOK.

B xope pa3paGoTKu TeXHOJMOMMH Mbl MPHLIIK K BLIBO-
Iy 0 LiesiecooBpa3HOCTH HCMoNb3oBaHUS ODUMaHyalbHOH
TeXHUKHU ONepaLyy, 0CHOBAHHOH Ha pasfie/bHoOM HCMOJb-
30BAHHM [TA3ePHOTO M ACMHPAUHOHHO-MPPHIALHOHHOrO
HAKOHEYHHKOB. DTO NO3BOMNALT CO3AATh IHPOKHH KaHan
LN aCTIHPaLMMH, HCK/IIOUMB TEM CaMbiM BO3MOXHOCTb
06Typauyy acmMpauMORHOr0 HakoHeyHuka. CoBmelue-
Hue (YHKUMH acrmMpalldd, UPPUTALMK H NOJAYH Jasep-
HOH SHEpPrHH B OJHOM HAaKOHeYHHKe, WCIOJb30BaHHOE
HaMH B peallecTBylowHx paboTax, oKasanoch Majnonep-
CMTEKTHUBHLIM, TaK KaK CO3[aeT YCJOBUA A5 3aKPBITHS
KO/BLEBHIHOTO aCMTHPALIMOHHOTO KaHafa XpyCTalHKOBBI-
MM MaccaMH.

AcnupalnoOHHO-HPPUralMOHHEIH HAKOHEUHUK Npej-
craBJeH Ha puc. 16. OH COCTOMT U3 OCHOBHOU PYKOSITKH
LJAMHOK 25 MM, B KOTOPYH0 BBelleH aclHpaLlHOHHbIN Ka-
Ha/l ¢ HapyXHeIM guametpoM 5 MM, HapyxHas cTeHka
KaHa/la M BHYTPeHHAf CTeHKa OCHOBHOH PYKOATKH 06pa-
3yI0T MPPUralMOHHBIA KaHal HAKOHeUYHHKa, 110 KOTOpO-
MY OCYLIECTBJISI€TCA N01a4a HPPUTaLMOHHOr0 PacTBOpa
B [10J10CTh [VIa3a. JucTanbHbli KOHEl HAKOHEUHHKA HMe-
€T CleUHaNbHbe BEIXOMb ¢ NePeX0AHHKAMH, I03BOIAI0-
UMK COEIMHHUTD HAKOHEYHHUK ¢ TpyOKaMu IJIs acrnupa-

HHH ¥ HppHTalWy. HPOKCHMaﬂbHaH JacTh HAKOHEYHHKa ~

cocTaBasfeT ero pabouyio 4acTh, BBOLUMYIO B MONOCTD
rnasa. OHa BK/O4aeT B ceGf Uy A8 aCNUpPaLMK Crie-
uManbHOM KoHctpykuuu (marent PO Ne 97120606),
KOTOpas BBHHYMBAEGTCA B OCHOBHOH acnHpalHOHHBIH
KaHa/l HAKOHEYHMKA, H METa/JIHYECKHH KOJITavoK A/s
Mofauy UppUrauuoHHoH xuakocTH. OBmi fnameTp pa-
Gouel YaCTH ACMHPALMOHHO-HPPUTALIMOHHOTO HAKOHEeY-
HHWKa He mpesbiuaet 1,8 Mm.

Mexanusm paspylueHns XpycTajauKoBOTO BelIeCTBa
0CHOBaH Ha 3(dhekTax HoTOMEXaHHYECKOH NeCTPYKLHH
(Photodisruption) # COCTONT B NOMVIOLWEHUH H3JIYIEHHS
MOJIEKY/1aMH BOJbI [epef XPYCTANHKOM, Pe3KOM paciiupe-
HUM BOfbl M 06pa3oBaHuy JIOKATLHOH aKyCTHUECKOU BOJ-
HEl, feOpMHUpYIOLIeH XpycTannkoBbie GrEpuss [7, 8].
Taxol MexaHH3M M03BO/IAET Pa3pyILaTh XPYCTalHK B Gec-
KOHTAKTHOM pe;KuMe. DT0, HECOMHEHHO, NMOOMXKHTEb-
HbH (haKTOP, HCKAOYALHH CMelLleH e A1pa H TPaKLUHH
UMHHOBLIX CBA30K B MOMEHT TeHepalMH Jla3epHbIX HM-
nynbeos. Onucanubli IQHEKT MOKET NPOABAATHCA U NPH
NOFADIIEHHY H3TYHEHHUS MOJIEKYJaMH BOIEI B XPYCTaJsH-
Ke, C/IeICTBHEM Yero ABJSeTCA AUCCOLMALIMS XPYCTaly-
KOBOTO BelllecTBa Ha (parMeHTHl. D(deKTHBHAT acmy-
pauys TakuX (pparMeHToB 06ecneyuBaeTCs KOHCTPYKLM-
OHHBIMHM 0COOEHHOCTAMM Halled UIIbl IS ACTTHPALMH.

screwed up in the main aspiration canal of the tip and a
metal cup for irrigation liquid supply. A general diame-
ter of the working part of the aspiration-irrigation tip
does not exceed 1.8 mm. )

The mechanism of destruction of the lens matter is
based on the effects of photomechanical destruction
(Photodisruption) and consists in absorption of radia-
tion by water molecules before the lens, sharp water
dilatation and the formation of a local acoustic wave
that disrupts lens fibrils [7, 8]. By using this regimen it
is possible to destruct the lens in a contactless regimen.
This undoubtedly positive factor prevents exessive
movement of the nucleus in the capsular bag and trac-
tion of zonula ciliaris at the moment of laser pulse gen-
eration. The effect can manifest itself in absorption of
radiation by water molecules in the lens with the result
of dissociation of the lens material into fragments. The
effective aspiration of such fragments is ensured by the
design features of our aspiration needle.

Technique of laser cataract extraction

Laser cataract extraction was performed under pre-
operative local anesthesia by 3—4 instillations of 1%
marcaine solution for 1 h and administration of 1%
lidocaine solution in the anterior chamber. At the initial
operative stage a self-sealing incision of 1.9 mm at
1-12 o’clock and paracentesis of 8.8 mm at 10 o’clock
were formed. Then capsulorhexis, hydrodissection and
hydrodelineation of lens nucleus were performed.

The stage of laser nucleus fragmentation begins
with insertion into the eye cavity of aspiration-irrigation
tip through the self-sealing incision and laser tip
through paracentesis. As a rule, the irrigation-aspira-
tion tip is held by that hand that is less active function-
ally because of the least volume of manipulations in the
anterior chamber. The laser tip is the main “working”
instrument and is held by the most functionally active
hand.

We have developed three main surgical approaches
tolaser cataract destruction associated with its different
structure that determines various conditions for safe
and effective laser destruction of the lens nucleus. Here
is the description of a surgical technique and advan-
tages of each method of laser cataract extraction.

I. Nucleus fragmentation technique. The cap-
sule was opened by the method of continuous curvilin-
ear capsulorhexis with a diameter of 6 mm.

The technique is used in completely cloudy lenses,
including even the most dense brunescent, brown and
yellow nuclei which cannot be effectively removed with
the help of ultrasonic phacoemulsification. It essentially
consists in that after the tip has been introduced into the
optic cavity, two perforating linear defects are formed in
the lens nucleus located at 90° relative to each other. As
a result, the nucleus is separated into 4 isolated seg-
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Texnuka JasepHoil SKCTPaKLMMK KaTapakTbl

JlazepHyio 9KCTPAKLHMIO KaTapaKThl BBIMOIHSIN MOA
MECTHO¥ anecteauelt, oCyliecTBAAEMON yTeM 3—4-kpar-
HeIX HHCTHAISUME 1% p-pa MapKkauHa B TeueHue yaca
rmepes onepalyeit U peefenuemM | % p-pa TUOKaHHA B
MepejHIO KaMepy Ha HayajlbHOM 3Tamne onepaLyy.
[Ipenpapurensio GOpMHPOBANHM KNaNavHBIH paspes
pavHo# 1,9 mm B Mepunuane 1—12 yacos ¥ napaueHTes
0,8 MM Ha 10 yacax, NPOBOAUIIM KANCYNOPEKCHC, FUIPO-
IHCCEKLMIO H THIPOJle/IMHeallHIo fIpa XPyCTalHKa.

STan nasepHoro ApobleHus Anpa HAUHHASTCA C BRe-
JEHUST B I0JIOCTh IV1a3a acnupaunOHHO-HPPUTaLHOHHOrO
HaKOHEeYHUKA Yepes K/anaHHLIH paspes i jasepHaro Ha-
KOHeuHHKa Yepe3 napaueHTes. Kak npaBuio, HaKOHEUHHK
AR WPPHralMH-aclupaudn yaepxusaercs TOH PYKOH,
KOTOpasi MeHee aKTHBHA B (DYHKLUHOHA/NLHOM OTHOLLe-
HHH, TaK KaK UM BBITOMHAETCH HAHMEeHbLUH 06beM Ma-
HUNYJIALUWH B nepejHed kamepe. JlazepHbli HAKOHEUHHUK,
SIBJIASICH OCHOBHbIM «PaG0oYHM» HHCTPYMEHTOM, pacrnoa-
raetcd B HaHOoJee (DYHKLMOHANBHO aKTHBHOH PYKe.

B xore BeMoHeHUs onepalui HaM yaanoch paspabo-
TaTh TPH OCHOBHBIX MOAXO0JA K JIa3epHOMY Pa3pylleHHIO
KaTapaKThl, YTO CBA34HO C pa3Hoo6pazneM CTPYKTYpbI
KaTapakT, KOTopas OnpefiesisieT PasiM4Hble YCIOBHA
s GesonacHoro ¥ 3tgeKTHBHOro JazepHOro paspy-
lIeHUs Anpa xpycraiuka, Huxke faerca onucanue Xu-
PYPrHYecKoH TeXHHMKH M [NOCTOHHCTB KaXKIOro M3 Hc-
MOJb3yeMbIX HaMH CMOCOG0B Ja3epHOH 3SKCTpaKUHH
KaTapakThl.

I. Texnuka, ocHoBaHHad Ha pacCceyeHHH AAPa HA
¢parmenTsl. Kancyna BeckphiBanach MeToLOM MepeiHe-
ro L03UPOBAHHOTO KalcyJopeKcuea, IMaMmeTp KoToporo
cocTaBaa 6 MM,

TexHuKa npuMeHseTCs Ha N0JHOCTLI0 MyTHBIX Xpyc-
TaJHKaX, BK/I0Yas faxKe caMble MJIOTHbIE Gypsie, KOpHY-
HeBble M XeJThle $4pd, KOTOpble MPaKTHYECKH HeBO3-
MOXKHO 3()heKTHBHO YAaJIHTh, HCHOIB3YS YIbTPa3BYyKo-
Byl (hakosmyinbcuduraunio. CyTh TEXHHKH COCTOHT B
TOM, 4TO [OCJIE BBEASHHS HAKOHEUHHKOB B [0JIOCTh IV1a-
3a QopmupyioTcs 2 CKBO3HBIX JHHEHHBIX HedekTa B
spe XpycTajWka, pacrojoxeHHsle mog yraom 90° mo
OTHOLLEHHIO APYT K Apyry. B pesyabrarte anpo ¢pparmen-
THpYeTCs Ha 4 H30JIHPOBaHHBIX cermenTa. Tak Kak Hau-
Gosiee ynobHoM 30HOH ABIAETCH Mepuauan 5—11 yacos,
TO NMepBBIH JUHEHHBIH qedeKT GOopMUPYIOT B BBILLEYKA-
3aHHOM MepHiHaHe. 3aTeM SIPO XpyCcTa/luKa pOTHPYeT-
¢ Ha 90° u cdopmEpyeTcs BTOPOH JMHeHHbIH feexr,
pasfensIolH Kaxaylo 13 MONOBHH A/pa elile Ha 2 ¢par-
meHTa, [lanee NpoBOAAT JasepHOe ApobIeHHE H aCIHPa-
LLHI0 06pa3oBaHHLIX CerMeHTOB,

Pacceuenne sapa TpebyeT HCriofib3oBaHus Haubo-
Jiee BBICOKMX 3HaueHHH aHepruu — 250 MK npu
yacToTe reHepaLyy JasepHblXx uMnyabcos 10—12 T'u, B
MOMEHT pacKolia s1pa JasepHblH HaKOHEYHHK JOJDKEeH
cleTKa KacaThCsl noBepxHocTH xpycranwuka (puc. 2).

ments. Since the most conveniet zone is located at
5—11 o’clock, the first linear defect is formed here, then
the lens nucleus is rotated by 90° and the second linear
defect is formed that divides each of the nuclear halves
into another two fragments. This is followed by laser
fragmentation and aspiration of the segments formed.

Incision of the nucleus requires the use of the high-
est energy values, up to 250 mJ, at the generation fre-
quency of laser pulses of 10-12 Hz. At the moment of
nucleus destruction, the laser tip must gently touch the
lens surface (Fig. 2). This prevents nucleus perfora-
tion, especially at the moment when the depth of a lin-
ear defect is more than half of the lens thickness.
Destruction of the lens fibrils in a given case occurs due
to acoustic wave generation above the lens at the
expense of “water activation". If the rate of defect forma-
tion is insulfficient, it is expedient to raise radiation ener-
gy thus intensifying the acoustic wave power. At the
moment of linear defect formation it is necessary to move
the laser tip over the nucleus surface at a distance of not
more than 2-2.5 mm to the lens equator. The nucleus
splits spontaneously, without any mechanical efforts.
This prevents mechanical tractions of zonula ciliaris and
is an important advantage of the method (Fig. 3).

Starting removal of the nucleus fragments, it is fea-
sible fo decrease the radiation energy twice in order to
avoid excess of the destruction speed of lens matter over
the aspiration speed of lens masses and the arising dii-
fuse dissemination of the lens detritus in the anterior
chamber. It is also expedient to increase the laser pulse
generation frequency to 15 Hz to achieve greater frag-
mentation of the lens masses which, in turn, promotes
more adequate and uniform aspiration.

It is most convenient to aspirate lens fragments
from the wedge part slightly elevating it over the poste-
rior capsule by the end of the optical fiber and bringing
the aspiration opening under the fragment bottom,
which prevents uncontrolled twisting of fragments and
their displacement into the anterior chamber. The laser
beam must be directed to the area of the aspiration
opening smoothly moving the laser tip from the lens
masses to the edge of the aspiration tube and back-
wards. This technique ensures favorable conditions for
the realization of acoustic properties of the tip aspira-
tion system making it possible to destruct the lens parts
in front of the aspiration canal and inside it providing for
smooth aspiration.

A zone of surgical intervention at this stage must be
at the center of the operative field. Manipulations in the
posterior chamber are the principal condition of
surgery. In this case, laser nucleus destruction takes
place within the capsular bag, at a maximum distance
from the posterior surface of the cornea, iris root and cil-
iary body. This, in turn, prevents the action of factors
destructing the lens on the eye tissues surrounding it
(cornea, iris root, ciliary body) and ensures safety of
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270 mosBoafeT Uabexarh CKBO3HOH
nepdopaluu f1pa, 0coGeHHO B TOT
MOMEHT, Korga riy6uHa JUHeHHOro
IedeKTa cocrasafer Gosee MoOJOBU-
HBl TOJILMHBL XpycTanuka. JlecTpyk-
LM XPYyCTANMKOBBIX (DUOPUAI B 1aH-
HOM cJIydae IPOHCXOIMT BCaeJCTBHE
reHepauHH aKyCTHYECKOH BOJIHEI HAJL
XPYCTa/IHKOM 3a CUET «aKTHBALMH
Boasi». Ecnu ckopocts dopmupoBa-
HUs fedheKTa HeoCTaTOUHA, Leseco-
00pasHo NOBEILLIATH SHEPrHI0 H3Iyye-
HHS, YCHJIHB TEM CaMbiM MOLIHOCTh
aKyCTHUECKOH BOJIHB. B MoMeHT
(opMHpOBaHUA JIHHeHHOro medekTa

Puc. 2. [Thomuas Kopuuxesas xamapax-
ma. Havarsnol aman onepayuu aasep-
KOl 3KCMpaKyuy KamapaKmeot

Fig. 2. Dense brown cataract. The initial
stage of laser cataract extraction

Puc. 3. I'nas moeo e nayuenma. Pacce-
yenue adpa nonoaam

Fig. 3. Eye of the same patient. Nucleus
is being dissected into two parts

clefyeT repeMeliaTh KOHEl CBeTo-

BOZla Haj MOBEPXHOCTHIO AApa, He J10-

xozs 2-2,5 Mm 0 9KBaTopa xpycranuka. Packon siapa
IPOUCXOAKRT CAaMOTPOM3BOJILHO, 6e3 NOTMOJHHTEMbHBIX
MeXaHHUECKHX YCHIHH, DT0 HCKITIOUaeT MeXaHuuecKne
TPAKUHH IHHHOBEIX CBS30K, ABMAACE CYIUIECTBEHHBIM [10-
cTouHCTBOM MeToaa (puc. 3).

[IpucTynas K ynanesuio GparMeHTOB AApa, IHEPTUIO
H3JTyueHHs HeOGXOMUMO CHIKATL BABOE. DTO M03BOMUT
136eKaTh TpeBbIleHNsT CKOPOCTH AECTPYKLUKU XpycTa-
JMKOBOTO BEILECTBa HaJ CKOPOCTHIO acmHpalyy XpycTa-
JHKOBBIX Mace, H BO3HHUKAIOLIEro MPH 3ToM AU y3HOro
paccedBaHHs XPYCTalMKOBOrO NETPHTA B NepenHel Ka-
mepe. LlenecoobpasHo Takxke NMOBLICHTH YaCTOTY reHe-
palmy Ja3epHbIX HMTYaLeoB a0 15 I'y, Tak Kak 9710 1Mo3-
BOJIET HOOMBATBCA GOJbBLIET0 U3MeNbYeHHS XPYyCTalH-

KOBBIX Mace, 4To B CBOK Oyepeflb crmocofeTByeT Gonee -

KauecTBEHHOH H PABHOMEDHOH acnHpalyH.

Yno6Hee Bcero acmMpHpOBaTh XPYCTaTHKOBbIE
(hparMeHTH OT KJHHOBHAHOH YacTH, cJerKa TPUMOLHHU-
Mas ee Haj, 3afHeH KamcyJno¥ KOHYMKOM CBETOBOAA M
MofBofA MOL AHO (hparMeHTa acMUpaUUOHHOE OTBEep-
cTHe. DTO NO3BOJALT H3BexaTh NepeKpyuHBaHua dpar-
MEHTOB BOKDYT OCH H BhIMafieHHd UX B MEPeiHIOn Kame-
py. JlasepHpi#t iyd HeoOX0QMMO HanpapsasaTh B 001acTh
aCNKPaUHOHHOrO OTEEPCTHSA, OCYLIECTBIAR N/1aBHbIE Me-
peMelleHHs HAKOHEUHHKA CBETOBOMA OT XPYCTaNHKOBLIX
Macc Ha Kpay acnupaunoHHou Tpy6Ky ¥ Hasan. [Ipu Ta-
KOH MeTOLHKe CO3Aal0TCs GlaronpusaTHbIE YCJIOBHUS A5
peasi3alMHi aKyCTHIECKUX CBOMCTE aclUpPALHOHHON CH-
cTeMbl HAKOHEYHHKa, YTO MO3BOJIAET Pa3pyllaTh HACTH
XpyCTanuKa, Kak nepef acnupaunoHHLIM KaHaJloM, TaK H
BHYTPH Hero, o6ecreynpas MJaBHyI0 aciipauyio.

30Ha BMeIIATe/bCTBA Ha JaHHOM 3Tane Jo/KHa Ha-
XOUThCS B LEHTPe onepauuoHHoro mnoas. [lpuHuMnu-
a/lbHLEIM YCJIOBHEM OTepallyy ABJserca paboTa B 3afHel
Kamepe. B aToM ciydae nasepHoe paspylleHue fupa
TPOHCXOJUT B Mpegenax Kancy/JbHOTO Mellka, MakKcH-
MasbHO Janeko OT 3afHeH MOBepXHOCTH POroBoH 060-
JIOYKH, KOPHS Paliy>KK{ H LIMIHAPHOTO TeJla, 4To B CBOIO
ouyepefib HCKMO4YaeT AeHCTBHE (PAaKTOPOB, pa3pyliain-

surgery. During the first operations, manipulations in
the posterior chamber were most difficult. It required
preservation of the intact posterior chamber since when
the nucleus fragments have been removed the capsule
loses support and becomes excessively movable.

We have developed the effective method for pre-
serving the posterior lens chamber integrity. It is based
on the use of a special silicone attachment (like a spatu-
la) fitted to the edge of an aspiration canal, which is a
specific barrier preventing suction of the posterior
chamber to the aspiration opening. The spatula-like ele-
ment was slightly moved under the bottom of lens frag-
ments. It resulted in complete displacement of frag-
ments to the bottom of the element. A subsequent
manipulation has been already described and comprises
suction of the wedge-shaped edge of the fragment to the
aspiration opening and laser pulse generation. In this
case, laser radiation should be directed strictly down-
wards, at the attachment bottom, through the lens mat-
ter, which ensures most effective fragmentation of lens
masses (Figs. 4-7).

Notably, this operative technique ensures removal
of the most dense cataracts (brunescent, yellow,
brown) within a relatively short time from 4 to 6 min
with a laser work duration of 2—4 min. This takes less
time than the use of ultrasonic phacoemulsification
which requires 8—10 min for removal of a dense yellow
or white nucleus, with the time of ultrasound employ-
ment exceeding the threshold values. Eribium laser
extraction in a given type of cataracts requires not less
than 20-30 min of work in the anterior chamber with
consideration of the fact that the operative time for soft
cataracts is 10—~15 min [11, 12, 15, 18].

II. Operative technique based on the separa-
tion of a dense part of the nucleus from the epin-
ucleus. It is employed in immature cataracts with the
fundus reflex. The degree of the nucleus density can
vary from insignificant to very high. A surgeon must
first break up dense central parts of the nucleus into
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Puc. 4. I'ras moeo e nayuenma. Baeden
ACNUPAUUOHHO-LDPULAYUOHHIL HAKO-
HEYHUK ¢ CUAUKOHO8OU Aonamxol 0As
saujumol 3adnei kancyaol

Fig. 4. Eye of the same patient. Aspi-
ration-irrigation tip having a silicone
spatula-like tip for posterior capsule
protection is introduced

Pue. 5. Tras mozo we nayuenma. Po-
mayus nociednezo ppaemenma 0pa
048 nodeedenus nod Hezo curukoHOB0L

Aonamsu

Fig. 6. Eye of the same patient. The
remaining lens fragment is rotated in
orderto bring a spatula-like tip under its
lower pari

Puc. 6. Fras moezo xe nayuewma. Jo-
nameka 3awuuaen 30000 Kancyly
xpycmaauka om nGBPQJdeEHRR

Fig. 6. Eye of the same patient. Spatula-
like tip proiects the posterior capsule

Puc 7. I'nas moeo
e  nayuenma.
Xpycmaauk noa-
Hocmeio yoaaew.
3adHaa Kancyia
COXPAHHT

Fig. 7. Eye of the
same patient. Lens
is completely re-
moved. Posterior
capsule is intact

LMX XPYCTANMK, HA OKPYXKAIOIKe ero TKaHu rnasa (po-
rOBHLA, KOPeHb PajyKKH, LMIHapHoe Teno). ITo obec-
neyyBaeT 6@30MacHOCTbL XHPYPTrHYECKOr0 BMEILATe/NbCT-
Ba. B xoze nepBLIX onepauu# TpynHee BCero GbLIO Bbl-
MOJMHUTE ycaoBHe paboTsl B 3aaHel kamepe, afecneuus
[pH 3TOM COXPHHHOCTb 3am—1eﬁ KancyJbl, TaK Kak 1o me-
pe yllaneHH$s (parMeHTOR fApa Kamcy/a TepsieT onopy,
nprobperas H3GBITOYHYIO MOABHIKHOCTD.

Ml Hamu 3eKTHBHEIA croco6 coXpaHeHHs Lie-
JIOCTHOCTH 3afiHeH Karcyqsl xpycranuka, OH ocHOBaH
Ha UCMONb30BAHKH CleLHaIbHOH CHIHKOHOBOH HaCaiKH
B BH/E JIONATKH, ONeBAEMOH Ha KOHEl acmHpalHOHHOro
KaHalla, KoTopas ABJseTcs CBoeobpasHbiM MexaHH4yec-
KHM GapbepoM, NpefoTBpallaloIUM pHcackiBaHHe 3a/l-
Hel KamcyJisl K acnupauHOHHOMY OTBepeTHI0. TeXHuKa
MaHUNyIAUME ¢ HacaoKoH 3aK/io4aeTcs B NOABEJEHHH
ee NoJl HUXKHIOW Y4acTh XpycTaankosoro pparmenta. Ilo-
clieflyiolHe IedCTBUS YKe ONKUCaHbl BLIILIE H COCTOAT B
NMpHcaceiBaHWK KIHHOBUAHOrO Kpad (parMedra K acnu-
PaLMOHHOMY OTBEPCTHIO, FeHePALMHU JTa3ePHBIX UMITYlb-
coB. BaxkHo B JaHHOM cJry4ae HanpaBJ/IATh Jla3epHOe U3-
JIy4eHHe CTPOro BHH3 Ha [HO HACaJKH Yepes BeuleCTBO
XpycTanKKa, 4To obecnedynBaeT HauboJee ONHOLEHHO®
npo6aenue xpycranukopbix mace (puc. 4-7).

several isolated segments and then separate them from
the epinucleus. This ensures a possibility of a further
work with laser radiation, in the “depth of a lens bowl”,
as it were, whose walls are made up by the epinucleus.
Laser destruction of the dense fragments will practical-
ly be safe because all manipulations are conducted sole-
ly in the posterior chamber, at a maximum distance
from the corneal endothelium. In this case, the epinu-
cleus secures the capsular bag in a distended state
which prevents suction of the capsule to the aspiration
opening.

The degree of the preliminary destruction of the
nucleus central part varies, as a rule, depending on the
cataract density. In case of a soft cataract, the nucleus
is broken up into 2 fragments, in denser cataracts into 4
iragments. The technique of nucleus splitting compris-
es linear defect formation (described above). The most
dense cataracts require, as a rule, the more massive
destruction of the nucleus central parts to reduce the
dimensions of fragments from the remaining precipitate
of the dense nucleus part and to provide for a more effec-
tive and safe aspiration.

The central dense segments must be removed in the
operative field center. Most accessible are the frag-
ments located at 6 o’clock. Therefore, the technique of
removal of the nucleus dense part comprises successive
fragment separation from the epinucleus located at 67
o'clock, their laser fragmentation, aspiration and accu-
rate nucleus rotation by 40-45° making it possible to
bring the new fragments of the nucleus in the working
zone of the aspiration tip. We have shown that “separa-
tion” of fragments from the epinucleus is most easy to
perform using a laser tip as a spatula and bringing the
end of the optical fiber edge under the wedge-shaped
part of a fragment. However, the connections with the
epinucleus are completely broken only after the wedge-
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Cataract surgery and IOL implantation

Chnepyert ellle pa3 MmoA4epKHYTh, YTO OMUCAHHAS TeX-
HHKa ONepaluy Mo3B0JAeT yiaadaTh Hanbosee NAOTHBIE
THME KatapakT (6ypble, )KenTsle, KOPHYHEBbIE) 32 CpaB-
HUTEJBHO KOPOTKOE BpeMA — 4—6 MUH, NP JVIHTE/BHO-
¢t pabothl sazepa 2—4 muH. dTo GhicTpee, uem MpH
HCMOMb30BAHUM METOIHKH Y/IbTPa3BYKOBOH (haKoIMY/lb-
cH(UKAUMH, TAe HA yAaleHHe MJIOTHOrO JKenToro MiaH
6enoro aapa yxoaur 8—10 MUH, TIPH 3TOM BPeMs HCIIOJIb-
30BAHMS Y/AbTPa3ByKa MpeBbLILLAET [TOPOrOBbiE 3HAYE-
HUs. DpOueBas JasepHas IKCTPAKUMS KAaTapaKThl MpH
JIAHHOM THre Katapakt notpedyer ve menee 20—30 mun
paGoThl B MepefHes kaMepe, YUUTHIBASA TO, UTO JJIS MAT-
KHMX KaTapakT Bpems onepauuu cocrasasier 10-15 mun
[11, 12; 15, 18].

II. Texuuka omepalluu, OCHOBaHHAs Ha OTHAeJE-
HHM TITOTHOM YaCTH A7pa OT dMUHYyKAeyca. [Ipumens-
eTcl [IPU He3peJbiX KaTapakrax ¢ pedieKCoM ¢ I11asHo-
ro aHa. CrerneHb NJIOTHOCTH fAPA 3[€Ch MOXKET BAPbHPO-
BATh OT HE3HAUMTENbLHOM 10 04eHb BRICOKOH, JelcTaus
XHDYpra B [IaHHOM Clydae HanpaeJeHbl Ha To, YTOOHI
PackoJIOB MJOTHLIE LeHTpaJbHBIE OTHEN]bl fApa Ha He-
CKOMTbKO M30/IHPOBAHHBIX CErMEHTOB, BHIYJIEHHTD UX H3
3MUHYKIeyCca. DTO LACT BOSMOXKHOCTh JanbHeHIel pa-
GOTHI ¢ Ta3epHBIM H3JY4eHHEM «KaK Gbl B TTy6GHHE XpYyC-
TAJMKOBOH 4Yalllk», CTEHKaMH KOTOPOW fIBJIAETCH 3MH-
Hykneyc. JlasepHoe paspyuieHue mioTHbIX GparMeHToB
[PH 3TOM CTAaHET MPaKTHYECKH 6830”3CHHM‘ TaK Kak pa-
6oTa MPOBOAHUTCSH MCKIYHTENLHO B 3aiHeld Kamepe,
MaKCHMaJIbHO [Ja/eK0 OT POTOBMYHOrO SHAOTENUS. IMH-
HYKJIeyC TIPH 3TOM YHEP)KHBAET KancyJbHBIH MELIOK B
PaCTSHYTOM COCTOSIHUH, YTO HCK/IOYAeT NPUCachiBaHUE
KamncyJbl K aclHpaliOHHOMY 0TBepPCTHIO.

CreneHb NpeABapUTENbHOrO PaspyIeHHs LeHTPallb-
HOM YaCTH f1pa, KaK NPaBHIO, BADbHPYET B 3aBHCHMOC-
TH OT [JIOTHOCTH KaTapakTel. Ecim Karapakra msrkas,
TO S4pPO packa/ibiBaeTcss Ha 2 (pparmeHTa, npu Gosee
MJIOTHBIX KaTapakTax — Ha 4. TexHuka packona fipa
cocTonT B (hOPMHPOBAHMH JHHEHHLIX nedekTor (mex-
Huka yxce onucana sviwe). Cambie MIOTHBIE KaTapak-
Thl, KaK MPaBH0, TPeOyIOT paspylleHHs LEHTPAIbHBIX
OTAeNOB AApa Godbliel NA0LAAM. DTO NO3BOJIUT YMeHb-
IHTh pasMepsl (hparMeHTOB U3 ocTalollerocs o6oaxa
TIOTHOH YacTH Aapa, uro obecrneunt ux Gosee adhek-
THBHYI0 H §6€30MacHyI0 acnupaLHio,

yﬂ,aJ'IEHHE LUEHTPaJbHEIX MJIOTHBIX OTAEJNOB Heobxo-
[UMO MIPOBOAKTb B LEHTPe onepaunonuoro nogs. Haubo-
Jiee MOCTYNHbI hparMeHTsl, JeXaliyue B Mepuanate 6 va-
coB. [Tostomy TexHHKa yaaneHHsa MJOTHOW YacTH Afpa
COCTOHMT B MOCJEN0BATENbHOM OTHAENEHHH OT SMHHYKIe-
yca (parMeHTOB, JeXallux B Mepuauane 6—7 4acos, ux
Jla3epHOTO ApobIeHHs, aCNHPALMH, H aKKYPaTHOH poTa-
unn sapa va 40—45°, nozsonsouiel BHBECTH B 30HY pa-
60Thl aCOHPALHOHHOr0 HAKOHEYHHKA HOBbIE (PparMeHTH
sinpa. Mbl OTMETHIIH, YTO JIeTYe BCEro BHITIOMHATE BhIE-
JeHue (QparMeHTOB U3 3NMHYKAeYCa MPH NOMOLLM J1a3ep-
HOTO HaKOHEUHHKA, MAaHHIY/JIHPYS WM Kak IUTaTesaeM u

shaped part of the fragment has been sucked in the aspi-
ration opening. Therefore, it is expedient to begin laser
pulse generation only after the lens fragment is closely
fixated to the aspiration opening.

The laser radiation parameters are the same as in
the first type of surgery: 250 mJ with a frequency of
10—12 Hz at the stage of fragmentation of the nucleus
dense part and 120—150 mJ with a frequency of 15 Hz
in aspiration of the lens fragments. At the final stage of
surgery the epinucleus is subjected to aspiration with-
out the use of laser energy.

This type of laser extraction is used for cataracts
that can be removed by ultrasonic phacoemulsification.
In this case, laser cataract extraction can be the method
of choice. However, laser extraction has actual advan-
tages relative to certain parameters such as the reduc-
ing of operative time and expenditure of irrigation lig-
uid, At the same time, we consider the laser technique
to be more safe for the eye tissues.

III. Technique based on the manipulations with
a whole nucleus. Our surgical experience gives evi-
dence that certain cataracts are difficult to destruct due
to either a very soit lens structure or, on the contrary,
high density and elasticity of the nucleus. The latter
type includes brunescent cataracts with the fundus
reflex. In this case, it is more expedient to form a crater
in the lens nucleus with subsequent disruption and aspi-
ration of the walls of the formed “lens bowel”. The order
of technical manipulations for the soft and brunescent
cataracts is different.

Soft cataracts. A crater of a small (5—6 mm) diam-

- eter should be formed and then its walls aspirated by

suction of the aspiration opening to the lens matter at 6
o'clock and bringing it in the center of the operative field
with simultaneous laser pulse generation. This
approach is effective and most safe allowing for manipu-
lations in the center of the operative field all the time
and maximally removing the laser beam from the poste-
rior chamber. It is expedient to use the minimal values
of radiation energy of 100—150 mJ increasing the fre-
quency to 15 Hz due to the nucleus low resistance to
laser radiation. The nucleus is smoothly rotated during
removal of the walls of a “lens bowel”. The epinucleus
can be removed using only aspiration, without laser
radiation, for 4—5 s.

Brunescent cataracts. The nucleus of such a
cataract is more resistant to laser effect and therefore it
is difficult to bring the crater wall in the center of the
operative field. Even if this has been achieved, the zone
of laser destruction is displaced to the cornea.
Therefore, it is more expedient to use another approach
based on the two-stage formation of a wide crater whose
wall is only formed by the epinucleus that can be
removed by aspiration without laser energy. At the first
stage, maximum values of energy are used in order to
rapidly form a crater. The laser tip smoothly moves at
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NOABOJISE Kpal CBETOBO/A 101 KJIHHOBHIHYIO 4aCThb (par-
meHta., OLHAKO CBA3H C SMHHYKIEYCOM OKOHYATEeJbHO
PBYTCH TOJBLKO [10CJ/Ie NPHCACKIBAHKS KIHMHOBHAHOH yac-
TH hparMenTa K acnyupaunoHHomy orseperuio. [Tosromy
reHepaLyio NasepHbIX KMITYJIbCOB Liesiecoo0pasHo BKIIIO-
4aTh TOJBKO MOC/E TOr0, KaK XPYCTA/JHKOBLIH (hparMenT
IJI0THO (DMKCUPOBAH K aclHPALOHHOMY OTBEPCTHIO.

[TapameTpsl /1a3epHOro H3JMy4YeHHs T€ Ke, YTO H
npy nepeoM Tune onepaurn — 250 MK ¢ yacroTolt
10—12 'y Ha 3Tane ¢hparMeHTalHH OTHOH YacTH Aapa
1 120-150 mx npu gacrote 15 Tu npu acnupauuu
XPYCTANUKOBBIX (PparMeHTOB. 3aK/IIOYUTE/bHBIH 3Tam
OnepalLHy COCTOMT B acnUpaluy SMHHYKAeyca yxKe 6es
HCII0/Ib30BAHKA J1a3EPHON IHEPTHH.

JlaHHBIH THI JIa3ePHOH 9KCTPAKLMH BHITONHAETCS Ha
TeX KaTapakTax, KoTopble MOTyT GblTh yAaJeHbl METOAOM
VJIBTpasByKoBo# (akosmysbcudHKauuu. B atom orHo-
LICHHH Jla3epHas 3KCTPAaKUMS KaTapaKThl MOXeT CTaThb
meronoM Bei6opa. OgHaKo no psay napameTpos — BpeMs
OnepaLyH, PacXo HPpUralMOHHOH KHUIKOCTH — Jiasep-
Haf SKCTPaKUXA MMeeT fBHbIE npedMyllecTsa. B 1o ke
BpeMs Y Hac ecTb OCHOBAHHA IOBOPHTDL H 0 OoJsibliel Ge-
30TIaCHOCTH JIa3epHOH METOAMKH NS TKaHel riasa.

III. Texauka, ocHOBaHHAH Ha MaHHOYIAOHAX C
IeJbi s SAPOM. B Xole BLITOMHEHHS OMepaLii Mel 0TMe-
THJIH, YTO HEKOTOPbIE KATAPAKTH TPYAHO PACKOJIOT JIH-
60 B CHJIY 0UeHb MATKOH CTPYKTYPHl XpycTanuka, 1160,
HaoGOpPOT, B CBA3Y C BRICOKOM MOTHOCTBIO # 3JaCTHYHO-
cThio Aapa. K nocnennemy tumy otHocaTesa Gypbie KaTa-
paKThl ¢ pedieKCoM ¢ ryia3Horo AHa. 3fech Gosee eJe-
coo0pasHo GOPMHPOBATH B AApe XpyCTalHKa Kparep C
HocJaefyoUHM paspylleHHeM H acnHpauued CTeHOK
006pasoBaHHOM «XpycTanukoBo# uawu», [locnenosa-
TEJNLHOCTh TEXHHUYECKHX AeHCTRHH A/ MATKHX U OYpbIX
KaTapakT pasiuyHa.

Msekue xamapaxmet. llenecoobpasHo GopMupo-
BaTh HeGoubwol no guamerpy Kpatep (5—6 mm), a 3a-
TeM aCMUPUPOBATH CTEHKH Kpartepa, MpUCachiBasch ac-
[IHPALMOHHBIM OTBEPCTHEM K XPYCTa/lMKOBOMY BellecT-
BY Ha 6 uacax, BLIBOZA €T0 B LIEHTP ONEePALUOHHOrD 110415
¥ BK/IIOYasg B 9TOT MOMEHT FeHepauuio JIa3epHBIX HM-
nynecoB. TakoH nopxon He TOAbKO 3((eKTHBEH, HO H
Haubosiee GesonaceH, TaK Kak 1103BoJseT paboTaTh BCe
BpeMsl B LEHTpPe ONepal{OHHOr0 MOJf, MaKCHMalbHO
yhanas JasepHeIH Jyy 0T 3ajHel Kancynsl. B ceasu c
HH3KOH Pe3UCTeHTHOCTHIO Afpa K Ja3epHOMY H3Jayde-
HHIO LiesiecooOpasHo MCMOoJb30BaTh MAHMMAJ/bHbIE 3HA-
yeHHsl sHepruM uanyuenuss — 100—150 mIx, noBbicHB
yacrory fo 15 I'u. B xofie yjaneHus cTeHOK XpyCTalHKO-
BOW HalUM AAPO [JIABHO POTUPYETCH. JNUHYKIEYC MOX-
HO yIauTh Ha OJHOH acnupaluy, 6e3 Ja3epHOro Hamy-
yeHus 332 4—5 CeKyHI.

Bypvie kamapaxmet. Anpo Takoi KatapakThl 6oJee
Pe3HCTEHTHO K J1a3epPHOMY BO3[EHCTBHIO, B CBA3H C 4eM
CTEeHKY KpaTepa TPYIHO BbIBECTH B LIEHTP OMePaLHOHHO-
ro nosisl. [axe ecaiu 3T0 H yAaeTes CeNaTh, TO 30Ha Jla-

5—11 o’clock. When necessary, a new portion of the lens
is brought in the working zone of laser radiation by
nucleus rotation.

The aim of the second stage is widening of the
already formed crater by the final destruction of the
“lens bowel” wall up to the epinucleus. By this moment,
the lens matter has been thinned out and therefore the
radiation energy is decreased to 150 mJ (reducing the
depth of a light passage in the tissue). The deficit of the
destructive power is compensated for by an increase in
the frequency of pulse generation to 15 Hz. The tech-
nique infers the direct laser radiation to the wall of the
already formed crater locating the optical fiber at 1011
o’clock to cause separation of remnants of the nucleus
dense portions from the epinucleus after 4 to 5-s gener-
ation of laser pulses. The remnants are sucked to the
aspiration opening and being destructed at the aspira-
tion canal edge removed. To widen the crater borders
over the whole circumference the nucleus is carefully
rotated. The epinucleus is removed by aspiration with-
out the additional use of laser energy.

Notably, the described technique requires some-
what more time compared to the methods based on lens
splitting. However, it is not inferior to them concerning
safety and allows for the removal of the most dense
types of cataracts not yielding to ultrasonic destruction.
This technique considerably widens indications to
surgery of small incisions.

Advantages of the proposed techniques

Laser radiation gives possibility to effectively
destruct and remove the nucleus of any degree of densi-
ty, including most dense yellow and brunescent
cataracts. All the previously used types of energy for
cataract destruction failed in achieving this effect. At
the moment of lens nucleus fragmentation we use the
contactless work regimen which prevents mechanical
pressure on the lens and traction of zonula ciliaris thus
reducing to the minimum the danger of injury to the
lens posterior chamber.

At the stage of nucleus fragment aspiration our
technique provides for manipulation solely in the poste-
rior chamber reducing the danger of injury to the poste-
rior epithelium of the cornea during surgery. Among the
important advantages of surgery are the high operative
rate allowing for a complete removal of the nucleus for
0.5-4 min (depending on nucleus density) with a mini-
mum expenditure of the irrigation liquid. A comparison
of the results of laser cataract extraction with ultra-
sound phacoemulsification shows a greater safety of
laser energy relative to eye tissues on the whole. The
results of the first thousand of operations will be given
in the next communication.

10
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Cataract surgery and IOL implantation

3epHOro paspylleHHs cMellaetcs K porosuile, [Toatomy
B JaHHOM cJ1y4ae HauboJsee esecoobpaseH Apyro# nog-
XOJl, OCHOBaHHbLIH Ha JBYX3TanHOM (DOPMHDPOBAHHH IIH-
POKOrO KpaTepa, CTEHKY KOTOPOro COCTaB/sieT TOJbKO
OfIHH 3MUHYKJEYC, KOTOPBIH MOXKHO YIaNHTh HA aclupa-
uuy, 6e3 nasepHoH aHepruu. Ha nepsom stane uemnodib-
3YI0TCH MAKCHMaJ/IbHbIE 3HAYEHUS IHEPIUH C TeM, 4To0bI
Goictpo chopMupoBaTh Kpatep. JlazepHEH HAKOHEUHHK
[IPY 3TOM MJIaBHO Nepemeluaercs B Mepuauane 5—11 va-
coB. [To mepe HeOOXOIHMOCTH B 30HY paboThl J1a3epHOTo
M3JyUeHHS BHIBOJIMTCH HOBBEIH (hparMeHT XpycTajiuKa
TyTeM POTaLMH fapa.

[lemsio BTOporo sTama sBASETCS pacliMpeHHe Yxe
chOpMUPOBAHHOrO KpaTepa MOCPEACTBOM OKOHYATeJb-
HOH JIeCTPYKLHH CTEHKH «XPYCTA/IMKOBOM Yallik» J10 S11H-
HykJeyca. B cBA3H ¢ TeM, YTO BEIIECTBO XpycTaluKa K
3TOMY MOMEHTY Y€ HCTOHYEHO, SHEpPTHIO H3JyYyeHHd
cumxaior 10 150 Ik (ymensimas ray6uny npoxoxue-
HH# CBeTa B TKaHy). [leuuuT paspywaiiel CHIbl KoM-
MEeHCHPYEeTCH yBeNHUeHHEeM YaCTOTh TeHepalny HMITYJIb-
cos no 15 I'u, MeTonuka npeanofaraer HanpasJ/eHune Jia-
3epHOTO M3JYYeHWA HA CTEHKY yXKe cHOpPMHPOBAHHOTO
Kpartepa, pacmosaras cetoBox Ha 10—11 wacax, uro
NPHBOJHUT K OTJeJ€HHIO OCTATKOB IJIOTHBIX OT/EJI0B A/pa
OT 3MHHYKJIeyca nocne 4—5 ceKyH/ reHepaluy JasepHbIX
uMmmyascos. OHM npucaceiBalOTCHd K acmupalHOHHOMY
OTBEDPCTHIO, H, Pa3pyllanch y Kpas acrHpaLHOHHOr0 Ka-
Haqa, ynanawores. [na paclunpeHUs TpaHHIL Kpatepa mno
BCed OKPYXKHOCTH AP0 aKKYPaTHO POTHPYIOT. DNHHYK-
JIeyC yansieTcs Ha OHOH acnHpatuy, 6e3 JonoSHHTE b
HOTO MOAKJIOYEHHS J1a3epHOH SHEPTHH.

CaenyeT ykasaTb, Y4TO OMHCbIBAEMasi TEXHHKA Tpe- -

6yeT HecKoJIbKO GOJblIero BpeMeHH M0 CPaBHEHMIO C
METOAMKaMH, OCHOBAHHBLIMH Ha pacKoJie XpycTajiuka.
OnHako oHa He ycTynmaeT MM B 6€30MacHOCTH C OHOH
CTOPOHBI, a C APYTOH — MO3BOJISIET YAAMHTL CaMBble TJI0T-
HbIE THIBI KaTAapaKT, ABHO He Mojjalolixecs yabTpassy-
KOBOMY paspyuienuio. McrnonbsoBatue TakoH TeXHHKH
MO3BOJISieT CYLIECTBEHHO PACIIMPHTHL MOKa3aHUA K XH-
PYPruH MasblX pa3pesos.

JocrouHcTBa npepiaraemMon MeToauKn

JlazepHoe wHaaydeHHe JaeT BO3MOMKHOCTb d(dex-
THBHO ()parMeHTHPOBaTh SAPO XpycTanuka mioboli cre-
MeHH TIOTHOCTH, BKAIOYAA HaUOOJEe MJAOTHBIE HKeJThle
W Gypble KaTapakrthl. Bee mpuMeHsAeMble paHee BH[b
SHEeprHH AJIA paspylieHHs KaTapakThl He MO3BOJISIHN [0-
6uTbCH Takoro agdexra. B momeHT npobuenus smpa
XpYyCTanHKa Mbl HCTIONb3yeM 6eCKOHTaKTHBIH peXuM pa-
6OTHI, 4TO HCK/II0YAeT MEXaHHYECKOe JaBJeHHe Ha Xpyc-
TaJHK ¥ TPaKLUHH LIHHHOBHIX CBHA30K, MO3TOMY CBOAUTCH
K MHHHMYMY OMacHOCTb TPaBMbI 3aJiHEH KarcyJsl Xpyc-
TaJHKa.

Ha srane acnupauuy dparMeHTOB spa Haula TeXHH-
Ka onepalHH 1no3poaseT paboTaTh MOJHOCTBLIO B 3anHeH

Kamepe, YMeHblas OMAaCHOCTb MOBPeXAeHHs 3alHero
SMUTENHS POTOBHLB B XOfe onepauuu. BaxueM gocro-
HHCTBOM fIBJISIeTCS BbICOKAS CKOPOCTh OMepalHy, Mo3Bo-
NSI0LAs [OMHOCTEIO yAaIuTh Anpo 3a 0,5—4 mus (B 3aBu-
CHMOCTH OT MJIOTHOCTH fiIPa), MPH MUHUMAJILHOM PACX0-
fle MppPUrauMoHHON XuakocTH. CpaBHEHHe Pe3yJIbTaToB
JIa3ePHOM SKCTPAKLUMK KaTapaKThl C y/JbTPa3BYKOBOH (a-
KOIMyqbcHUKaLEEH CBUACTENCTBYET 0 Gosbluel 6e30-
aCHOCTH JIa3ePHOH SHEPrvH MO OTHOLIEHHIO K TKaHAM
riaza B LEJoM,

PeaysbTaThl epBOH THICAYH ONepauyy OyAYT npUBe-
JleHbl B CJIeAYIOlIeM COOBLIeHHH.
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