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SUMMARY

Purpose - to evaluate the Goldman tonometer and non-contact pneumotonometer after excimer laser surgery
on the cornea.

Material and methods

The study included 20 patients (40 eyes) aged 20 to 40 years who were divided into two groups: group I —
20 eyes, where PRK was performed, group II — 20 eyes — LASIK. Before and after surgery, all patients underwent
visometry with / without correction, biomicroscopy, refractometry, Goldman tonometry and non-contact tonometry,
examination of the fundus, visual field, HRT or OCT and assessment of the cornea using WaveLight® ALLEGRO
Ocularzer ™ topography.

Results

After excimer laser surgery false IOP indicators are clearly visible, which directly depend on the volume
of ablation on the cornea; the higher the degree of myopia, the greater the volume of ablation. As the volume of
ablation increases, the IOP difference in terms of the central thickness of the cornea also increases. In patients with
high myopia, the difference in IOP was significantly different after surgery: with PRK correction these indicators
are higher than with LASIC. In patients with myopia higher -6D after LASIC with a decrease in refraction, the IOP
level decreased by 4-6 mm Hg. This is due not only to thinning of the cornea, but also to a change in topography
and elasticity in the centre of the cornea.

Conclusion

Thus, the results obtained show that when measuring IOP errors in the indicators can depend not only on the
type of tonometer, but also on the biomechanical features of the cornea.

Anuesa C.I11.
BJIUSIHUE DKCUMEPIA3ZEPHOU XUPYPTUU HA O®TAJIbBMOTOHOMETPUUYECKUE TTOKA3ATEJIN

PE3IOME

Lens — omeHWTh TOKa3zaTenw TOHOMeTpa l[ompaMaHa W OCCKOHTAKTHOTO ITHEBMOTOHOMETpa IIOCIE
SKCUMeEpIIa3epHOH XUPYPTUH Ha POTOBHUIIE.

MarepuaJi U METOABI

B uccnenopanue Bonutm 20 manuentos (40 mra3) B Bo3pacte ot 20-Tu 10 40 11eT, KOTOpbIe OBLTH pa3ieIeHbI
Ha aBe rpynmsl: [ rpynma — 20 a3, rae npoussenena ®PK, 11 rpymnma — 20 a3, rne npousBenen LASIK. Becem
OOJIEHBIM JIO U TTOCJIC OTICPAIUH TPOBOIMINCH BU3OMETpPUS ¢/0€3 KOPPEKIIUH, OHOMHKPOCKOMHS, pe(hpaKTOMETPHS,
ToHOMeTpus [onpaMaHa U OeCKOHTaKTHash TOHOMETPHS, MCCIeOBaHUe IIa3Horo aHa, mois 3peHus, HRT wmm
OKT wu onieHka cOCTOSTHUS POTOBUIIBI ¢ TToMotkio Tororpadguu WaveLight® ALLEGRO Ocularzer ™.

Pesyabrarsl

[Tocrne sxcuMepTa3epHOit XUPYPrUn OTYCTIIMBO BHIHBI JIOKHBIE ToKazaTen BI/l, HanpsMyto 3aBHCAIIHE OT
o0beMa aOJAIK Ha POTOBHUIIE, YeM BBIIIE CTENICHb MUOIINH, TeM OoJble 00seM admsammu. 11o Mepe yBennaeHus
oObeMa abmsAnuK TakXke yBeawmuuBaercs pasuuna BIJ] B mokazarensx EHTPaTbHOW TONIIMHBI POTOBHUIBL. Y
MAIMEHTOB C MHUOIMEH BBICOKOH cremeHH pasHuma BIJl 3HauMTeNB HO pasimyaliach IOCIE ONepalud: HpU
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OPK-xoppekunu 3TH moka3areny Beimie, yeM npu LASIC. ¥V nmanuentoB ¢ muomnuer Boime -6D mocme LASIC
C yMeHbIIIeHHeM pedpakiui yMeHbIIWIcS ¥ ypoBeHb BIJl Ha 4-6 MM PT.CT. DTO OOBSACHSAETCS HE TOJBKO
HNCTOHYCHHEM POTOBHIIBI, HO M H3MEHEHHEM TOTIOTPa(UH U JIACTUIHOCTH B IIEHTPE POTOBUIIEL.

3akJ/ouenue

Takum 00pa3oM, TONyYeHHBIC pe3ylbTaThl ITOKAa3BIBAIOT, YTO Mpu m3MepeHun BIJl morpemrHOcTH B
MOKA3aTeIsIX MOTYT 3aBHCETh KaK OT THIIA TOHOMETPA, HO M OT OMOMEXaHHIECKIX 0COOCHHOCTEH POTOBUIIBI.

Refraktiv corrahiyyode on miiasir, tohliikesiz va effektiv texnologiya sayilan eksimer lazer artiq
25 ildon ¢oxdur ki, refraktiv qlisurlarin birdefalik miialicasindo miivaffaqiyyatlo istifado olunur. G6ziin
optik xiisusiyyatlarine tasir edon oksor amoliyyatlarin totbiq olundugu nahiyys buynuz qisadir [1-4].
Buynuz qisada icra olunan corrahi omoliyyatlarin noviindon asli olmayaraq (kosik, ablasiya vo s.)
onun biomexaniki xilisusiyyatlori doyisir. Buynuz gisanin morkazi galinligi (BMQ) GDT-in &lgiilmasi
naticoloring tosir edon faktorlardan biridir. BMQ-1n qalin olmasi yalangi yuxari tozyiq gostoricileri,
BMQ-1n nazik olmasi yalangt agagi gostoricilor vermoyo meyillidir [5,6].

Umumiyyotlo BMQ-1 asag1 olan soxslorde qlaukoma xasteliyina meyilliyin artiq olmasini miioyyen
olunmusdur [7-10]

Keratorefraktivomaliyyatlar buynuzqisanin 6n voarxasathlarinin qurulusunda, markeziqalinliginda,
oyrilik radiusunda dayisikliklora sabab olur. Bu da gézdaxili tozyiqi (GDT) miioyyanlogdirmak {i¢iin icra
olunan miixtalif miiayins metodlarinin is prinsipins tosir edon vacib komponentdir [10, 11].

Refraktiv omoliyyatlarin imumi sayiin artmaqda davam etmosini nozors alsaq, bu omoliyyatlardan
sonra GDT-in daqiq miioyyanlagdirilmasi shomiyyatli problema ¢evrilir [11-13]. Eksimer lazer corrahi
amoliyyatindan sonra buynuz gisanin biomexaniki xiisusiyystlorinin doyisilmasi tonometriyanin diizgiin
giymatlondirilmomasine vo GDX-in miiayyenlosdirilmasinds xatalara yol aga bilor [13,14]. Bele hallarin
yaranmamasi iglin pasiyentlor arasinda skriningin kegirilmosi 6nomlidir. Tonometriya metodlarinin
skriningi eksimer omaoliyyatlarinin oftalmotonometriya indekslarina tosirinin atrafl1 qiymotlondirilmasinin
aktualligin1 miioyyonlosdirir [14,15].

Maqsad — buynuz qisada eksimer lazer corrahi amsliyyatlarindan sonra Qoldmann tonometri va

Kontaktsiz pnevmotonometr gostaricilorinin qiymatlondirilmasi

Sok.1 Kontaktsiz tonometriya Sok.2 Qoldman tonometriyasi
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Material vo metodlar

Akad. Zorifo Oliyeva adina Milli Oftalmologiya Markozinin eksimer lazer sobesinde miiayinadon
kegon, yaslar1 20-40 yas arasi doyisen, 20 xasto (40 gdz) miisahidoye alinmugdir. Xostolor iki qrupa
ayrilmisdir: I qrup — 10 xasto (20 g6z) {izorinds PRK, II qrup — 10 xasta (20 gz) iizorinda iso LASIK {isulu
ilo eksimer lazer corrahi amoaliyyatlari icra olunmusdur. Biitlin xastolorde amsliyyatdan nco va sonra gormo
itiliyinin toyini (korreksiya ilo vo korreksiyasiz), biomikroskopiya, refraktometriya, Qoldman vo Kontaktsiz
tonometriya, géz dibi milayinaesi, gérma sahasi, HRT vo ya OCT miiayinalari va an 6namli miiayinalorden biri
olan WaveLight® ALLEGRO Oculyzer™ (sok.1) topoqrafiyasinin kémayi ilo buynuz gisanin vaziyyatinin
qiymatlondirilmaesi icra olunmugdur. ©Omaliyyatlar ALLEGRETTO WaveLight ® EX500 (ALCON, ABS)
vo WaveLight ® FS200 (ALCON, ABS) cihazlar1 vasitasi ilo icra olunmusdur (sok.3).

Tadgiqata daxil olan xastolordo oslava heg bir biomikroskopik doyisikliklor geyd olunmamisdir.
Biitiin xastolor omoliyyatdan 1 hofto vo 12 ay sonra todqiq edilmisdir. Refraktiv doyarlori -2.0D-dan -
10D-a gadar miopiyasi olan xastoler arasinda miisahids aparilmigdir.

Naticoalor va onlarin miizakirasi

Eksimer lazer corrahi omoliyyatindan sonra goz tozyiqinin yalang1 agsag1 gostoricilori aydin 6ziinii
biiruzs verir. GDT-in yalang1 asag1 gostaricilori BQ-da icra olunan ablasiyanin hocmindon birbasa asilidur.
Miopiyanin doracasi no qoador yiiksok olarsa, eksimer lazer corrahi omoliyyati zamani buynuz gisada
ablasiya hacmi o qadar do artiq olur. Ablasiya hacmi artdigca BQM-dos goz tozyiqi forqinin gostaricilari
do artir.

Refraktiv doyarleri -4D-dan asagi olan pasiyentlordo GDT indekslori Goldmann vo Kontaktsiz
tonometrlorindo omoliyyatdan ovval vo sonra demok olar ki doyisilmoz qalir.

Yiiksok dorocoli miopiyast olan pasiyentlordo eksimer lazer corrahi omoliyyatindan sonra
tonometriya gostaricilorinin forqi ohomiyyatli secilirdi. Bu pasiyentlorin PRK iisulu ilo korreksiyasi
zamani tonometriya indekslorinin farqi LASIK-2 nisbaton daha ¢ox idi.

Miopiyanin korreksiyasindan sonra buynuz qisanin orta hesabla 100 mkr azalmasi zamani Qoldman
tonometriyasinda tozyiq forqi 2-5 mm c. st-a qodor toskil etmisdir. ( hor dioptriyaya ya da hor 10 mkr
buynuz gisanin nazilmesinoe 0,3-0,5mm c.st.)

Refraktiv doyorlori -6D-dan yiiksok olan mioplarda LASIK icrasindan sonra refraksiyanin azalmasi
zamant GDT gostoricilorinin “azalmasi” 4-6 mm c.st. toskil edir. Bu tokco buynuz gisanin nazilmasi
ilo deyil, buynuz gisanin morkazindo topoqrafiyanin vo elastikliyinin doyisilmasi ilo izah olunur.
Omoliyyatdan 12 ay sonra GDT giistericilorinin dayisikliklori asagidaki codvelds 6z oksini tapmisdir
(Cadval 1).
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Cadval 1

Miopiyanin eksimer lazerls korreksiyasindan 12 ay sonra GDT
gostaricilorinin orta dayari

Qoldman tonometriyasi Kontaktsiz tonometriya

Miopiyanin daracesi X :
PRK LASIK PRK LASIK
-2.5D 23=£1.6 1.5£1.5 22£2.0 1.3+1.2
-5.0D 4.4+2.1 32412 3.5+1.2 3.0+1.0
-7.5D 5.8+2.0 4.6 £1.8 54+1.7 4.1+1.3
-10.0D 6.9+1.8 54+1.7 6.2+£1.9 5.0+1.1

Kontaktsiz tonometriya zamam LASIK-don farqli olaraq PRK-dan sonra buynuz qisanin optik

sisteminin doyisilmosindon vo ablasiyanin hocmindon asli olmayaraq shomiyyotli doyisikliklor geyd

olunmamisdir.

Qoldman va kontaktsiz tonometlorinin komayi ilo eksimer lazer corrahi amaliyyatlarindan (PRK,

LASIK) sonra buynuz qisanin morkazi (BQM) va periferik (BQP) nahiyyalorindo GDT giymotlondirildi.

Qoldman tonometrlori gdstaricilorinin buynuz qisanin morkozi hissasinda periferik hissosino nisbaton

asag1 oldugu miisahido olundu (2.3+1.25 mm.c.st.). Kontaktsiz tonometrin gostoricilori iso doyigilmodi

(Cadval 2).
Cadvel 2
Eksimer lazer corrahi omoliyyatindan avval vd sonra BQ-1n morkazi vo
periferik hissasinda GDT gostaricilarinin qiymatlondirilmasi
Qoldmann Tonometri Kontaktsiz Pnevmotonometr
BQ-1n morkazi BQ-1n periferik BQ-1n moarkazi BQ-n periferik
hissosi hissasi hissosi hissosi

Eksimer

lazer corrahi 13.3 £3.36 14.01£3.23 15.30 £3.72 15.03 £3.72
amoliyyatindan 6nco

Eksimer

1 hi

azer corrant 12.63 3.02 15.03% 3.02 15.73 £2.87 15.05 £2.25
omoliyyatindan 1

hofto sonra

Qoldman tonometri buynuz gisanin qalinligina osaslanan xiisusi normaqrammanin (IOP cct- »

haqiqi gdzici tozyiq) kdmakliyi ilo haqiqi tozyiqi toyin etmok imkani yaradir. Bu da xiisusile eksimer

lazer carrahi omoliyyatindan avval va sonra ola bilacok GDT xatalarinin qarsisinin alinmasi {ig¢iin vacib

komponentlordon biridir.
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Sok.5. IOP cct Sak.5 BQ-nin topoqrafiyasi

BMQ-1n orta gostoricilorindon (545mk) hor iki torafo 10 mk doyisiklik GDT-in hoqiqi gostoricisi
ilo 0.5 mm.c.st. fargli naticonin alinmasina sobab olur.

Yekun

Eksimer lazer carrahi omoliyyatindan sonra GDT-in 6l¢iilmasinda yol verilo bilocak xatalar tokca
buynuz qisanin nazilmesi ilo deyil homginin BQ elastik xiisusiyyotlorinin vo markozinin topoqrafik
gostariciorinin doyisilmesi ilo do olagodardir. Ona géro GDT-in Slgiilmasi zamani yol verilo bilocok
xotalar tokco tonometrin noviindon asili olmaya bilar. Belo ki, BQ-1n biomexaniki xiisusiyystlarinin

doayisilmasinin rolu da 6nomlidir.

ODOBIYYAT:

1. KepumorK.T., bapxymaposa2.U., Kepumor H.K. O6patHsrIii haxo-¢ur mpu hakosMyibCHpHKAITHH
/ Tes. noxn. VIII cbe3na opranemon. Poccun, M., 2005, ¢.589.

2. Kepumor K.T. u np. OcHoBHBIE TprHIHITEI (hakoamynbcudukanny / VI MexxayHap. Hayd.-lIpakThy.
koH(.: CoBpeMEeHHBIE TEXHOJIIOTHH KaTapakTaabHBIN 1 pedpaknrorHoil xupypruu. M., 2005.

3. Asgetucos C.3., I[lerpor C.1O., byonosa U.A. u ap. BiusHue nieHTpaabHON TOJNIIHHBI POTOBHUITBI
Ha pe3ynbTarhl ToHoMeTpuH // BecTH. odranemon., 2008, Ne5, ¢.3-7.

4. AserucoB C.J. CoBpeMeHHBIC acIlleKThl KOPpeKUHH pedpakUHOHHBIX HapyleHuid // BectH.
Odransmon., 2004, ¢.19-22

5. AserucoB C.D. CoBpeMeHHbIE MOAXOABI K KOPPEKUUH peppaKkINOHHBIX HapymeHud // BecTH.

odTanemoir., 2006, Nel, c.3-8.

17




2020/1 (32) ORIJINAL MOQALBLSBR

AZORBAYCAN OFTALMOLOGIYA JURNALI

6.

10.

I1.

12.

13.

14.

15.

Qazi M.A., Sanderson J.P., Mahmoud A.M. et al. Postoperative changes in intraocular pressure
and corneal biomechanical metrics Laser in situ keratomileusis versus laser-assisted subepithelial
keratectomy // J. Cataract. Refract. Surg. 2009, v.35(10), p.1774-1788.

Han K.E., Kim H., Kim N.R. et al. Comparison of intraocular pressures after myopic laser-assisted
subepithelial keratectomy: tonometry-pachymetry, Goldmann applanation tonometry, dynamic
contour tonometry, and noncontact tonometry // J. Cataract. Refract. Surg., 2013, v.39, p.888-897.
Svedberg H., Chen E., Hamberg-Nystrom H. Changes in corneal thickness and curvature after
different excimer laser photorefractive procedures and their impact on intra- ocular pressure
measurements // Graefe’s Arch. Clin. Exp. Ophthalmol.,2005, v.243(12), p.1218-1220.

Kirwan C., O’Keefe M. Measurement of intraocular pressure in LASIK and LASEK patients using
the Reichert Ocular Response Analyzer and Goldmann applanation tonometry // J. Refract. Surg.,
2008, v.24(4), p.366-70.

Shemesh G., Soiberman U., Kurtz S. Intraocular pressure measurements with Goldmann
applanation tonometry and dynamic contour tonometry in eyes after IntraLASIK or LASEK //
Clin. Ophthalmol., 2012, v.6, p.1967-1970.

Kypoenos A.B., bpexneB A.1O., AnexcanapoB A.C. u ap. [TpuHIUIIBI IeueHUS HAYaIbHOM CTaIuN
[JIayKOMBI: XUPYPIHsl IPOTUB Tepanuu (0030p auteparypsl) // BoenHo-men. xkypH., 2011, Ne332(5),
c.28-35.

Bybnosa U.A., AutoHoB A.A., HoBukoB U.A. u np. CpaBHeHHEe pa3nuyHbIX moka3areneid Bl y
MAIUEHTOB ¢ M3MCHCHHBIMH OMOMEXaHHYECKIMHE CBOWCTBAaMHU poroBullsl // [maykoma, 2011, Nel,
c.12-16.

Kanngiesser H.E., Kniestedt C., Robert Y.C. Dynamic contour tonometry: presentation of a new
tonometer // J. Glaucoma, 2005, v.14(5), p.344-350.

Niparugs M., Tananuvat N., Chaidaroon W. et al. Outcomes of LASIK for Myopia or Myopic
Astigmatism Correction with the FS200 Femtosecond Laser and EX500 Excimer Laser Platform //
The Open Ophthalmol. J., 2018, v.12, p.63-71.

Damgaard I.B., Reffat M., Hjortdal J. Review of Corneal Biomechanical Properties Following LASIK
and SMILE for Myopia and Myopic Astigmatism // The Open Ophthalmol J. 2018, v.2(1), p.164-174.

Miisllif miinaqisalorin (maliyya, soxsi, pesokar va digor maraqlarr) olmamasini tosdiglayir

Korrespondensiya iigiin:

Oliyeva Sidiqe Sahmar qiz1, akademik Zorifo Dliyeva adina Milli Oftalmologiya merkoezinin Eksimer-Lazer
sObasinin hakim-oftalmoloqu

E-mail: sidige@mail.ru

18




