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Peslome

CoueTaHue B 04HOM NMprbope onTnyeckoro bnomeTpa,
KepaTtoTonorpada v NynuaaomMeTpa o4eHb YA00HO B Mpak-
TMKe KaTapakTa/lbHOro XMpypra, 0OCObeHHO Korga peub

naeT 06 UMMNAHTaLMM TOPUYECKUX U MYSIbTUGOKANbHBIX
ANH3. Takke OMMCaHbl AOMOMAHUTENbHbIE BO3MOXHOCTM
npuéopa MpuU UCMONb30BaHUW B MPaKTUKe AeTCKOro od-
TaNbMOJIOra As KOHTPOASA NPOrpeccrpoBaHns MUOMNN.

Knroyessie cnoea: 6uoMempus, Kepamomonozpagus, nynuaaoMempus, mopuyeckue UHMPAOKYASPHbIe AUH3bl, MyAemudo-

Ka/bHbIE UHMPAOKYAsIPHbIE AUH3bI, popmyel pacdema VOJI.
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Features and benefits of Aladdin HW?3.0 optical biometer and corneal

topographer
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Abstract

The combination of an optical biometer, corneal to-
pographer and pupillometer in one device is extremely
useful in the practice of a cataract surgeon, especially

when it comes to the implantation of toric and multifocal
intraocular lenses. The additional Myopia Progression
Module can be used in the practice of a pediatric oph-
thalmologist.
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ITo Mepe TOro Kak KaTapaKkTajbHash XUPYPIUST 3BOIIO-
LIMOHUPYET B KaTapaKTaJTbHO-pedpaKIMOHHYI0, BO3pa-
CTAlOT OXMUIAHMS TALUMEHTOB OT ITOCaeorepalyoHHOM
OCTPOTBI 3PEHMSI, UTO TPEOYET OT JJOKTOPa MaKCMMAaJIbHOM
TOYHOCTH TP TTOAO0Pe MHTPAOKYISIPHbIX TH3 (MOJT).

KiroueBbIM (hakKTOPOM CTAHOBUTCS HE TOJIBKO Tpa-
MOTHBIN pacyeT MOJI, HO U olipeneneHue KaTeropui
MalyeHTOB C BbIPasKeHHBIMM aHOMAaIUSIMU TTIOBEPXHO-
CTU POTOBUIIBI, C KOTOPHIMM Ha [0OMepaljMOHHOM 3Ta-
e HeoOXoauMoO OyneT mpoBecTu Gecemy M MpemyIipe-
IUTb, UTO Aaxke camas coBepiieHHass MOJI He 1T03BOIUT
UM JOCTUYb MeaabHOI OCTPOTHI 3peHMs . CTaHIapTHOI
KepaToOMeTpUM IJisl 3TUX 1ieeil HegoCTaTOuHo, U MUC-
MoIb30BaHMe KepaTorornorpada Ha TpegorepariioH-
HOM 3Talle CTAaHOBUTCSI pYTMHHOM NPaKTUKOII [1].
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TakuM o6pasoM, ycCHelrHas orepaiys HauuMHaeT-
CsI He TOMbKO ¢ rpamoTHoro pacueta VOJI, HO u co Bce-
CTOPOHHETr0 aHa/In3a COCTOSIHUS POTOBUIIBI MAl[MEeHTa.
U coBMeleHye ONTUYEeCKOTO 61oMeTpa ¢ KepaToTOIO-
rpadoM CTAaHOBUTCS YIOOGHBIM pelIeHueM, MTO3BOJISIO-
IIMM COKPATUTh BPpEMS Ha MPOBeAeHe 06CIeT0BaHMsI,
COKOHOMUTH OIOKET KIMHUKY M KOMITAKTHO PacIioyio-
SKUTH 000pyIOBaHKe B KaOMHeTe.

Kommnanms Topcon mnpenjaraeT KOMIUIEKCHYIO CUC-
TeMy OITMYecKoil O6momerpun u Tormorpadmm Aladdin
HW3.0, ymo6HbIii MHCTPYMEHT ISl MpEeROIepaliOHHO-
rO TOJTHOIIEHHOTO 06C/IeoBaHus MalyeHTa, mombopa
u pacuera UOJL.

CucremMa no3BOJSeT NOIYYUTD 8§ U3MepeHNIA:

* KepaToOMeTpHIO,
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» Tororpaduio nepegHelt TOBePXHOCTY POTOBULIBI,

* aKCUATBHYIO JJIVHY,

» IIyOUHY TepeHeli KaMepbl,

* TOJNIIMHY XPYyCTaaNKa,

* TOJIINMHY POTOBUIIBI B IIEHTPATIBHON YaCTH,

e IMaMETpP POroBMUIIbI («OT 6€/10T0 K 6e/10MYy»),

e CTATUYECKYIO U IMHAMUYECKYIO IMyIIUVIOMETPUIO.

IIJIs1 OLIeHKM OMOMETPUYECKUX ITOKa3aTeseil UCIIONb-
3yeTcsi Meton, uHTepdepomerpun. Tomorpadudeckast
KapTa CTPOMTCS Ha OCHOBaHuu 24 koser [lnacumo, mo-
3BOJISIIONIVX OLIEHMTh B TOM 4Mcie Iepudepuueckme
0071aCTV POTOBUIIBI, UTO OYEHb BAaXKHO IIpM MOAOOpe
MOJT y mauyeHTOB Tocie pedpakIMOHHbBIX OIEepaluii.
[TynuuioMeTpust OlLleHMBAETCS B Me30IMMUYEeCKUX U CKO-
TOMMYECKNX YCJIOBUSIX, B TOM YMC/Ie B ITMHAMUYECKOM
pekMMe, KOTOPBI TO3BOSIET HADISIAHO OLEHWUTH [ie-
LIEHTpalMIO 3pauka M BBISIBUTH BO3MOXKHbIE TTPOTUBOTIO-
KasaHus IS UMITIaHTalMMU MyIbTU(OKAIbHBIX JIMHS [2].

PaccmoTpuM 6oJiee meTaqbHO, KAKMM 00pa30oM Kaxk-
IIbIii U3 M3MEPEHHbBIX TTapaMeTpPOB MOMOraeT OpTasb-
MOJIOTY TToA06paTh onTuManbHyo MOJT.

buomeTtpusa

3a OOMH 3axBaT JOKTOP IOayvaeT 6 M3MepeHui ak-
CUMIBHON IJIVHBI, 4 TIOKasaTesss KepaTOMeTPUM U Ia-
paMeTphl TepefiHell KaMepbl (IyOuHA MepemgHeil Ka-
Mepbl, TOMIIMHA XPYCTaJMKa U TOJNIIMHA POTOBUIIBI
B LIEHTPaJIbHOM 4acTu). BbicOKasi TOUHOCTDb U ITOBTOPSI-
€MOCTb IIOJIyUYeHHBIX pPe3y/lbTaToOB [3, 4] rapaHTUPYIOT
MaKCUMMaJ/IbHYI0 TOYHOCTb pacuera MOJI. Kpome Toro,
paccuMTaHHbIe MapamMeTphbl ITOACTABISIIOTCS B 3arpy-
SKeHHbIe B IpMOOp HOopMYysIbl aBTOMATUUECKM, VCKITIO-
yasi BepOSITHOCTh OMIMOOYHOTO BBEAEHMS 110 TPUUMHE
yesoBeuyeckoro akropa.

KepaToTonorpadust

Cucrema MaKCUMMaJIbHO afallTMpOBaHa IJjs TOTO,
YTOOBI XMPYPT MOT OBICTPO U HATJISAHO OIIEHUTD COCTO-
sIHMEe POTOBUIIBI U 0OPATUTH 0COO0e BHMMAaHME Ha Ia-
LIMeHTOB C BbIpaXXeHHbIMU HAPYIIEHUSIMU.

IIpy aHamm3e KepaToTororpadmMueckoil KapThl
Ha HAvyaJbHOM 3Talle Ipe[araeTcs OLleHKa aKCUallb-
HO# KapThl B a6COMIOTHOIA 1IKasie. Tpu 1 MeHee 1IBETOB
Ha KapTe roBOPST O TOM, YTO y IalyieHTa IpaBUIbHAs

Puc. 1. I[Ipumep porosuiisl chepuueckoit Gpopmbl
Fig. 1. Example of a spherical cornea

(bopma poroBuiisl 1 s pacyera MOJI MOKHO MUCIONb-
30BaTh CTaHAAPTHbIE HOPMYIIBI (puc. 1).

[lpu oOHApY>KEHMM KApTUHBI POTOBUIBI TIOCIE
pedpakIMOHHON XUpPyprum (puc. 2) peKoMeHAOoBa-
HO IepeKJIoueH)e B PeXUM TaHTeHIMaJIbHOM KapThl
[L7IST OLIEHKU peasibHOM (hOPMbI POTOBUIIBI.

IOng ymo6cTBa XMpypra KiIO4eBble ITapaMeTphl,
BaKHble [JIS1 OIpeneneHys KaTeropuii MaleHTOB,
He TMONXONSIMX TOM MMIUIAHTAUMI0 IpeMMUaaIbHbIX
MOJI, oToOpaskaloTCs B IIBETE: He BBIXOASINNE 3a IIpe-
Ielbl HOPMATMBHOM 6asbkl 0003HAUYAIOTCS 3€1€HbIM
LIBETOM, IMOTPaHMUYHbIe 3HAYEHMUSI — JKENThbIM, BbIXO-
JsIIye 3a Tpeesibl HOPMAaTUBHOM 6a3bl — KPacHbIM.
Bo Bknagke c¢ kepaTopedpakUIMOHHBIMM MHAEKCAMMU
peKoMeHAyeTCsI 06paTUTh BHMMAaHMeE Ha 3KCIEHTPUCHU-
TeT (e), MPomo/bHYI0 ceprueckyio abeppauuio (LSA),
CTaHIApTHOE OTKJIOHEHUEe MUPPETYASIPHOCTU KPUBU3-
Hbl (SD) M uMHAEKRC acMuMMeTpumu mnoBepxHoCcTu (SAI).
OTobpaskeHne BCeX MHIEKCOB B 3€JIEHOM I[BEeTe MT03BO-
JisieT TOBOPUTh O TOM, UTO MMILIaHTAIIMUS TTOAXONsIIek
nmpeMmyuanbHOi VIOJI MoskeT 06ecneunTh y JAHHOTO ITa-
L[/IeHTa BbICOKME TT0Ka3aTeau OCTPOThI 3peHus (puc. 3).

B oTmenpHYI0 BKJIAaAKy BbIHECEH MOIYJb aHaam3a
KepaTOKOHYCAa, MO3BOJISIIOIINIT OLIlEHUTh KPUBU3HY Bep-
mnHbI (AK), rpagueHT KpyBU3HbBI BepiinHbl (AGC), nH-
gekc cuMmmMmetpuu (SI) M paccuMThIBAOIIMI UHAEKC Be-
posiTHOCTU KepaTokoHyca (Kpi) (puc. 4).

Bxitazika Zer 3arpyskaeT oaHOMBI LlepHuKe 114 OLieH-
KM KepaTOTOIOrpaMMBI ITPY Pa3IMYHbIX AyaMeTpax 3pad-
Ka 1 BbIsIB/IeHMsT abeppalinii BbICIIEro MopsiaKa (puc. 5, 6).

XapaktepHass ¢opMa «6abouKM» Ha KepaTOTOIO-
rpaMme TOBOPUT 06 acTUrMaTu3Me U TpebyeT OLeHKU
10 HOPMaJIM30BAHHOM LIKAaJe.

[Tpmbop aHAMM3NUPYET KEPATOTOIOTPAMMY B 2—4—6-
160 3-5-7-MWIIMMETPOBOI 30He. [Ipy oLieHKe Bak-
HO 00paTUTh BHMMAaHMe, YTOOBI CMJIA U YTO IMIMHAPA
He BapbMPOBAJIMCDH CYIIECTBEHHO B 3TUX 30HAX (puc. 7).

Ilynuanomerpus

BcrpoeHHass QyHKIMS MHAMUYECKO ITyTUIIoMe-
TPUM OUYEHb Ba’KHA MPU TOAOOpe MYIbTU(OKATbHBIX
NOJI. TTapameTpbl AelieHTpaluy 3padyka MO3BOJSIOT
OLIeHUTD yTOJI Kanra (Yyroj MexXay 3pUTeIbHOM U 3pay-
KOBOIi ocsimu. — [Ipum. pedakyuu). IMIIIaHTAIUST MYJTb-
TudokanpHoi MOJI mamueHTaM ¢ BBICOKMM 3HAYEeHUEM

Puc. 2. [Ipumep poroBuiibl ocsie pedpakioHHOi XUPYPTrUn
Fig. 2. Example of a cornea after refractive surgery
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Puc. 3. KittoueBble KepaTopedpaKIMOHHbIE MHIEKChI
Fig. 3. Keratorefractive indices

Puc. 5. IIpyMep POTOBUIIbI C aCTUTMATHU3MOM 6e3 JOIOTHU-
TeJIbHBIX abepparnuit

Fig. 5. Example of an astigmatic cornea without additional
aberration

Puc. 7. IIpumep poroBulipl Ipyu acTUrMaTm3me
Fig. 7. Example of an astigmatic cornea

yIjIa Kallla MOKeT CIIPOBOLMPOBATh pas3/iMuHbie abep-
pauyu u acdpdexr rano [5] (puc. 8).

Mopyns pacueta NOJI

ITocte BCceCTOPOHHErO aHaIM3a COCTOSIHUS POrOBU-
1IbI JOKTOP MOXeT IepeiiTu K pacyety UOJI.

[TporpamMMHOe obecrieueHue IMO3BOISIET OIHOMO-
MEHTHO OIIeHUTb Ha 3KpaHe 5 pasauMyHbIX PacueToB
C BO3MOXXHOCTBIO BbIOpATh GOPMYITY, TPOU3BOLUTENS
Y IMH3Y AJ151 KaXXA0T0 pacyera.

B 6a3e npubopa 3arpyskeHbl (GOPMYJIbI:
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Puc. 4. [IpyMmep KepaTOKOHYycCa
Fig. 4. Example of a keratoconus

Puc. 6. [IpyMep pOroBUITHI C ACTUTMATM3MOM 1 abeppanusmm
BBICOKOTO MOPSIIKA

Fig. 6. Example of an astigmatic cornea with high order ab-
errations

PLIPT

Puc. 8. OnieHKa gelleHTpaluu 3padyka
Fig. 8. Pupil decentration evaluation

e SRKII;

e SRK/T;

 Haigis;

¢ Hoffer Q;

¢ Holladay;

e Camellin-Calossi  (mas
mmoxb6opa NOJT);

» Shammas-no History (g5t mocTpedpaKIMOHHOTO
mox6opa MOJI).

B otmenbHbIe BKIAAKM BhIHECEHBI (GOpMYibl Barrett
u Olsen.

rmocTpedpakIMOHHOTO
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Puc. 9. Pacuet MOJI c ucnonb3oBauuem popmyn Bapperta
Fig. 9. Barrett IOL suite
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Puc. 10. 'padmk n3meHeHMsI aKCUAIbHOM JJIMHbBI U pedpakium

Fig. 10. Combined trend view showing refractive error and
axial length

Puc. 11. CpaBHenue Tonorpadpmuueckmx KapT B IMHAMUKE
Fig. 11. Building a differential corneal topography map
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®opmynbl Barrett mpezmsaratoT BapuMaHThI pacye-
ta WOJI pnst chepuueckoii poroBuiibl (Universal II
Formula), mpu HE06XOAMMOCTM UMILIAHTALIMY TOpUYE-
ckoit mmuH3bI (Universal II Toric), mocie mepeHeceHHbIX
pedpakionHbix BMemaTeabCcTB (True K), B ToM unciie
eIy Tocje HUX HeoOXxonuMa MMIUIAHTalus Topuue-
ckoit mu3sbl (True K Toric), a Takke oTaenbHbIe (Gop-
mysibl aj1st pacueta MOJI mpy Heo6XOOMMOCTY 3aMeHbI
paHee uMmIuiaHTupoBaHHOM (RX exchange) mnm ycra-
HOBKe mobaBouHoit MOJI (piggy back) (puc. 9).

B03MOXHOCTb CpaBHUTb De3yJAbTaThbl PAa3IUYHbBIX
dbopmyn B pamKax ogHOTo mpubopa, a TakKe aBTOMa-
TUYeCKoe BBeJeHMe PAaCCUUTAaHHbIX IapaMeTpOoB I1asa
3HAUUTETbHO 9KOHOMUT BpeMsi 06C/IeJOBaHMSI U TTOBBI-
1maeT TOYHOCThb pacueTta MOJI.

KOHTpOJIb MMUOIINN

Cucrema onTmMyeckoil 6MoMeTpum u TOTOTrpadmUm
Aladdin HW3.0 B cBoeEM MpUMeHEHUM He OTrpaHUYeHa
TOoNBKO pacuetom MOJI.

C 2019 roga nporpaMMHOe obecrieueHune AaeT TOCTYII
IOKTODPY K CIleliMaJIbHOMY MOJY/II0 KOHTPOJISI IIporpec-
cupoBaHust MuOTIMY. KOMOGMHAIMS BO3MOXKHOCTHU M3Me-
PUTH aKCUATBHYIO JIMHY U TOTIOrpaduu AenaeT mpubop
OUeHb YINOOHBIM [IJISI UCTIOb30BAHUS B TTPAKTUKE JIET-
ckoro odrasbmosora. [Ipy KaxkaoM mpuemMe, U3Mepsist
aKCHATBHYIO JIJTMHY, IPUOOD TIpeAJiaraeT BPyUHYIO BBEC-
TU TapamMeTpbl pepakuyu IJis TOTO, UYTOOBI B A/TbHET-
IIIeM MOXKHO ObIIO TIOCTPOUTH IpadKy KOPPEISIIUN U3-
MeHeHMsI JaHHbIX [TapaMeTpoB (puc. 10).

HononuutenbHass Bxiaagka Ortho-K mosBomiser
Ha OOHOM 3KpaHe OLEHUTb TOIIOTPaMMBbI B IMHAMMKe
U TIOCTPOUTD nuddepeHITUATbHYIO KapTy (puc. 11).

IMoHMMasi TeHOEHLMM DPa3BUTUSI OPTOKEPATOIOTHU-
YyeCKMX METOMOB JieueHMs] MUOIuM, komiaHus Topcon
B 2020 romy aHOHCMPOBAja BbIXOZ, HOBOI'O YHUKAJIBHO-
ro mpubopa AjisT KOHTPOJIS TTPOrpecCUpPOBaHMSI MUOTTUN
MYAH. TITpu6op koMm6uHUPYET (PYHKIMOHAT OIITUUECKOTO
6uomMeTpa )i aHaIM3a U3MEHEHUs aKCUATbHOM JIJTMHBI
m1as3a u Kepatorornorpada ¢ JOMOTHUTETbHBIM MOIY/IEM
IMArHOCTUKM CMHIpOMaA «CyXOro ryiasa». Ha JaHHbIil Mo-
MEHT ITpuOOpP MPOXOAUT TPOLIenypy perucrpauuu B PD
1 6yeT IOCTYTIEeH K Mpojiaske B OypKaiiiem Oymyiiem.

5. Karhanova M., Pluhacek F., Mlcak P., Vlacil O., Sin M., Maresova
K. The importance of angle kappa evaluation for implantation of
diffractive multifocal intra-ocular lenses using pseudophakic eye
model. Acta Ophthalmol. 2015;93:e123—-e128. https://pubmed.
ncbi.nlm.nih.gov/25160117/
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