TE3MCHI AOK1ANOB KOHDEPEHLIMM T.5 N ST 2024 Digital Diagnostics 3
1

DOI: https://doi.org/10.17816/DD627017 .

UccnepgoBanme npeuMyLLecTB U HeAOCTaTKOB Sk
ToHoMeTpa iCare: nepcneKTUBbI UCNOJIb30BAHUSA
B MeAULIMHCKOMN NpaKTUKe

M.A. Tenensacosa, A.O. Ykuna

[aTuMHCKas KMHUYecKas MexKpanoHHas bonbHuua, MatunHa, Poccua

AHHOTALUA

06ocHoBaHue. OTanbMonornyeckue TOHOMETPbl — UHCTPYMEHTBI, UCMOSIb3YeMble [ U3MEPEeHUs BHYTPUIIa3Horo faBrie-

HWSA NPW OUArHOCTUKE U MOHUTOPUHIE COCTOSHWIA, MPU KOTOPBIX YPOBEHb BHYTPUINA3HOTO AaBNEHWS OTKIIOHSAETCS OT MHOM-

BULYasbHON HOPMbI M OAHMM 13 TOHOMETPOB ABNsAeTcA iCare, paboTatowmii no npuHUmMNy oTckoka [1]. HebonbLuoii cTepxeHb

OTCKaKMBAeT OT POroBMLbl, XapaKTep ero ABWXEHWUS aHanNM3MpYeTcs U YCTPOWUCTBO MPOBOAMT PacyéT BHYTPUrNA3HOTO [aB-

nenms [1, 2]. Vicnonb3oBaHWe TEXHOMOMMM OTCKOKA AJ1S1 pa3paboTKW NOPTaTMBHOMO INIa3HOr0 TOHOMETPa NO3BOSIUT CO3AaTh

ynobHoe, TOYHOE U HAJEXHOE YCTPOUCTBO ANSt U3MEPEHUSA BHYTPUTNA3HOMO AaBEHUS

Lienb — Bblgen1Tb OCHOBHbIE MPeUMYLLIECTBA M HeAOCTaTKM odTanbMonoruyeckoro ToHoMeTpa iCare Ans ganbHemLIero uc-

Momb30BaHMs MOJTy4eHHbIX Pe3yNbTaToB B pa3paboTKe 0TEYECTBEHHOMO aHanora.

Matepuansl u Metogbl. ABTopamu 6biM NpoaHanM3MPOBaHbl UCTOMHUKM NUTepaTypbl. Mouck nybnukaumin npoBoamncs

no 6asam gaHHbIX PubMed, Web of Science, Scopus, eLibrary ¢ 2005 r. no 2023 r. [lns noucka uHdopMauum bbinm Mcnonb-

30BaHbl KNKo4eBble cNoBa: «rebound tonometry», «iCare tonometry», «intraocular pressure». Bcero 6bi10 npoaHanvsvpoBaHo

17 HayyHbIX cTaTen.

Pe3synbtathl. BoigeneHbl 0cHOBHbIE NpenMyLLiecTBa ToHoMeTpa iCare:

« oTCyTCTBME AMCKOMGOpTA NaLMeHTa Npy MUHMMANbHOM BPeMEHU KOHTaKTa TOHOMETpa C poroBuULEN, HET HeobxoauMocTH
aHectesuu [1, 2];

* TOYHOCTb MOKa3aTesel, U3MepeHHbIX TOHOMETpoM iCare, conocTaBUMa € 30/10TbIM CTaHAAPTOM U3MEPEHMS BHYTPUTNA3HOrO
AaBneHns, ToHoMeTpoM lonbaMaHa [3, 4, 6];

* NMOPTaTUBHOCTb M KOMNAKTHOCTb TOHOMETPA, BO3MOXKHOCTb NPOBOAUTL U3MepeHus cuasa uim néxa [1, 2J;

* M3MEPEHNe BHYTPUIIIA3HOrO JaBNeHWA 3aHUMaeT Mano BpeMenu [1, 16, 17];

* UCMO/b30BaHWe 0JHOPA30BOr0 HAKOHEYHWKA CBOAMT K MUHUMYMY PUCK Nnepefadn MHOEKUMOHHBIX 3aboneaHui [16];

* BO3MOXHOCTb U3MepEHUS BHYTPUTIIA3HOT0 AaBNEHNA 1A Ta3 C pas3iMyHbIMU NaToNorMaMM, TaKUMU KaK rnayKoMa, Kepa-
ToKoHyc [9, 10], cocTosHMA nocne pedpakumoHHbix onepaumi [11] u kepatonnactuk [8, 12, 13], TaMnoHaaa BUTpeanbHOM
MOSIOCTU CUNUKOHOM [14];

« ToHOMeTp iCare He TpebyeT perynsapHoro 0bcnyxmBaHUA U KanMbpPOBKM, NPOCT ANA IKCMNyaTaLmmu, MOKeT UCMONb30BaThCA
BpayYaMu LpYyrux crneumanbHoCTen U naumeHTamm goma [16, 17].

K HepocTaTkaM MOXHO OTHECTH:

* BbICOKYI0 CTOMMOCTb B CpaBHEHUM C OPYrUMU TOHOMETpaMM, HeobXoAMMOCTb PerynsipHOi 3aKyMKU OAHOPa30BbIX 30H-
pos [15, 17];

* OrpaHUYeHHOE MCMONb30BaHWe TOHOMeETpa iCare y NaUMEHTOB C aHOManWsMKU PoroBULbI, @ UMEHHO MPU «HEHOPMANbHOM»
K03 duLMEHTE PE3UCTEHTHOCTW POrOBULbI UM TUCTEpE3NUCE POroBULbI [3, 7].

3akntoyenmne. ToHoMeTp iCare obnagaet psnoM nmpenMyLLecT, BKKYas 6e3onacHOCTb M KOMGOPT nauMeHTa BO BpeMs UC-

CefoBaHus, TOYHOCTb, MOPTATUBHOCTb, BLICTPOTY MOMyYeHUs pe3ynbTaTa, BO3MOXHOCTb MPUMEHEHWSA KaK Ha 3[40pOBbIX rMa-

3aX, TaK U1 Ha rnasax c pasiMyHbiMM 3aboneBaHuAMM UK nocne onepauui. OnHaKO OH TaKKe UMEET HEKOTOpbIE OrpaHUYeHUs

MNPV MCNONb30BaHWM B OMPEAENEHHBIX KIMHUYECKMX CNy4asX, a TakKe BbICOKYH CTOMMOCTb. HecMoTps Ha 3TU orpaHuyeHms,

TOHOMeTp iCare 0CTaéTCs LeHHbIM MHCTPYMEHTOM 151 U3MEPEHNS BHYTPUINa3HOro AaBneHus. MIMeHHo noatomy ans paspaboTku

0TeYeCTBEHHOr0 NOPTATUBHOIO TOHOMETPA Mbl MpejJiaraeM MCNosb30BaTh TEXHONOMMIO OTCKOKA, KoTopas ucnonb3yetca B iCare.

KnioueBble cnoBa: 0TCKOKOBas TOHOMETPUA; TOHOMETpUA iCare; BHYTPUINa3Hoe AaBJieHKe.
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Advantages and disadvantages of the iCare
tonometer: prospects for medical use

Mariya A. Telelyasova, Anastasiia 0. Ukina

Gatchina Clinical Interdistrict Hospital, Gatchina, Russia

ABSTRACT

BACKGROUND: Ophthalmic tonometers are instruments used for the measurement of intraocular pressure in the diagnosis and
monitoring of conditions in which the level of intraocular pressure deviates from the individual norm. One such tonometer is
the iCare, which operates on the rebound principle [1]. A small rod is directed towards the cornea, the nature of its movement
is analyzed, and the device calculates the intraocular pressure [1, 2]. The use of rebound technology for the advancement of
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a portable eye tonometer will facilitate the development of a convenient, accurate, and reliable device for the measurement of

intraocular pressure.

AIM: The aim of this study is to identify the principal advantages and disadvantages of the iCare ophthalmic tonometer, with a

view to facilitating the further development of a Russian analogue.

MATERIALS AND METHODS: The authors conducted a comprehensive literature review, searching for relevant publications in

PubMed, Web of Science, Scopus, and eLibrary databases from 2005 to 2023. The search terms used were “rebound tonometry”,

“iCare tonometry”, and “intraocular pressure”. A total of 17 scientific articles were analyzed.

RESULTS: The main advantages of the iCare tonometer are highlighted:

« No patient discomfort due to minimal corneal contact time, no anesthesia required [1, 2J;

« The accuracy of the indicators measured by the iCare tonometer is comparable to the gold standard of intraocular pressure
measurement, the Goldmann tonometer [3, 4, 6];

« Portability and compactness of the tonometer, ability to measure pressure in a sitting or lying position [1, 2I;

« Intraocular pressure measurement takes little time [1, 16, 17];

« The use of a disposable handpiece minimizes the risk of infectious disease transmission [16];

« Possibility to measure intraocular pressure in eyes with various pathologies, such as glaucoma, keratoconus [9, 10], post-
refractive surgery [11] and keratoplasty [8, 12, 13], vitreous cavity tamponade with silicone [14];

« The iCare tonometer does not require regular maintenance and calibration, is easy to use, and can be used by other
professionals and patients at home [16, 17].

Disadvantages include:

« High cost compared to other tonometers, requiring regular purchase of disposable probes [15, 17];

« The limited use of the iCare tonometer in patients with corneal abnormalities, namely patients with an abnormal corneal
resistance factor or corneal hysteresis [5, 7].

CONCLUSIONS: The iCare tonometer offers anumber of advantages, including patient safety and comfort during the examination,

accuracy, portability, quick results, and the ability to be used on healthy eyes as well as on eyes with various diseases or after

surgery. However, it also has some limitations when used in certain clinical cases, as well as a high cost. Despite these

limitations, the iCare tonometer remains a valuable tool for measuring intraocular pressure. Therefore, we propose to use the

rebound technology employed in the iCare tonometer to develop a domestic portable tonometer.

Keywords: rebound tonometry; iCare tonometry; intraocular pressure.
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