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ECHOCARDIOGRAPHIC INDICES OF SYSTOLIC AND DIASTOLIC FUNCTION OF THE LEFT VENTRICLE FOR ELDERLY
PATIENTS WITH CHRONIC PULMONARY, HEART, BRONCHIAL AND PULMONARY GENESIS IN COMBINATION WITH
ISCHEMIC HEART DISEASE

Treumova S. I., Trybrat T. A., Shut S. V., Redchyts’ I. V., Kazakov Yu. M.

Abstract. The cause of chronic pulmonary heart disease (CPHD) as a complication is chronic obstructive
pulmonary disease. This is one of the most important medical and social problems. According to the current data,
there are 600 million patients with chronic obstructive pulmonary disease (COPD) in the world, increasing with age.
About 3 million people die annually from this disease (mainly smokers). Taking into account the high prevalence of
COPD, the number of patients with chronic pulmonary heart disease (CPHD) has increased. With the increase in
the prevalence of bronchopulmonary and cardiovascular pathology of population aging, the increased number of
patients with comorbidity is expected. COPD comorbidity with cardiovascular pathology remains the most important
coronary heart disease (CHD) among COPD patients, under the data reported in literature it is 53.3% reported in
the literature.

The aim of the study was to evaluate echocardiographic indices of systolic and diastolic function of the left
ventricular of elderly patients with bronchopulmonary genesis in combination with coronary heart disease.

96 elderly patients of average age 68.4 + 2.0 years (the main group) were examined, among of the compensation
stage was detected in 32 (33.3%) patients and it was the 3rd grade without clinical signs of heart failure (HF), stage
of decompensation was at 64 (66.7%) patients with HF signs.

The comparison group included 64 patients with CPHD without CHD, and 32 (50.0%) of them was at the
compensation stage (grade 1) without HF signs, 32 (50.0%) was at decompensation stage with HF signs (grade 2).
The state of the intracardiac hemodynamics of the LV was examined by the following parameters: diameter of the
left atrium (LA, mm); cardiac (I/min. m?), beat index (ml/ m?), thickness of the posterior wall of the LV (PWT(D), mm),
ejection fraction (EF,%). diastolic function of LV was estimated by the Doppler’s transmitral blood flow, maximum
peak velocities of early E (m/sec) and late A (m/sec) diastolic filling was examined, E/A ratio (um), isovolumic
relaxation time (IRT, sec); thickening of the interventricular septum (IBE, mm).

Results and discussion. Among the examined patients the most significant changes in the linear parameters of
the LV were found out at patients with comorbid pathology, namely CPHD+CHD.

So, these patients at the compensation stage had the reduced beat index for 6,0+0.4 ml/m?; systolic for 0,6+0,001
I/min., m? (P1<0,05) at the decompensation stage, accordingly, for 10,0+0,8 ml/m?; 0,7+0,002 |/min., m? (P2 <0,05)
in comparison with the patients with isolated CPHD. The ejection fraction's decreased depending on the disease’s
severity, co-morbidity, but it remained within normal limits.

All this indicates a decrease in LV's contractile function to a greater extent with combined pathology, which
can be explained by the influence of CHD. The following changes and diastolic function of the LV was found out:
indicators of early and late diastolic filling decreased, but more at patients of grade 4 up to 0.4+0.003 m/sec resulting
in a decrease in their ratio.

This was at the same time accompanied by an increase in isovolumic relaxation time up to 0.16+0.002 sec, which
should be considered as a hypertrophic type of insufficient relaxation.

The thickening of PWT(D) was found, dilatation of LP for 2.6+0.3 mm (P, <0,05) at the patients of grade 4 and for
2.0£0,2 mm (P, <0,05) at patients of the 3 grade in comparison with compared groups. Thus, during the studying of
LV's indexes the reliable echocardiographic difference between patients with CPHD and CPHD was found out that
indicates about significant abnormalities of LV of the patients with comorbid pathology, which should be counted in
the choice of therapeutic tactics.

Key words: chronic pulmonary heart, chronic obstructive pulmonary disease, echocardiographic indices of
systolic and diastolic function of the left ventricle, coronary heart disease, comorbidity.
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BcTtyn. [inepmeTponis € nepeBaatoyoto KAiHIYHO
pedpakKuieto autadoro BiKy [1-4], npu skt akomogauin
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rpa€e ocobnnMBO BaXKAMBY posb. [lesaganTauia 30poBoi
cuctemn Ao rinepmetponii y gitel, obymosneHa no-
cnabneHHAM akomogallii, BUparkaeTbcA B pedpaKLiiHili
ambnionii B 21,9%, npuyomy y AOLWKINbHAT — B 31,4%, a
y wkonapis — B 19,5% akomogauinHoi acteHonii, B pos-
nagi 6iHOKYNAPHOTO 30pY i BUHUKHEHHI 36iXHOi KOCOO-
KocTi B 35,5% BMNazKiB, L0 AA€ BUCOKMI BiACOTOK CAi-
noTu Ta ciabobayeHHn i npeacTasase coboto coliasbHO
3HaYMMy npobaemy cyyvacHoi odpTanbmonorii.

Ha cborogHi BYeHi BXe 3HaWLWM Bignosiai Ha Aeski
TEOPETUYHI | NPAKTUYHI MUTAHHA NATONOTIT OKa 3 NO3uLT
biomexaHikn [5-7], npoTe BM3HAyYeHHA 3MiH bBiomexa-
HiYHMX BNACTUBOCTEN KaMncy/au OKa npu rinepmeTponii
y AiTen npeactasnse 3HauHi TpyaHouwi. Kpim Toro, oo
TenepilHboro vacy B nitepatypi ¢akT nocnabneHHa
aKOMOAATMBHOI 34aTHOCTI y AiTel 3 rinepmeTponieto He
3HAMLWOB A0CUTb NEPEeKOH/INBOro MnosacHeHHa [8]. Bu-
BYEHHA Ta aHaNi3 GyHKLIT akomoaaLii 3a1eKHO Bif, MiH-
JIMBOCTI ONTUYHOrO anapaTy OKa npwu rinepmeTponii Ha
CbOrOAHI MA€E BE/INKE KNiHIYHE 3HAUYEeHHS.

Meta pocnigKeHHA — NpoBecT BMBYEHHA Biome-
XaHIYHUX BNACTMBOCTEN POTiBKM i akomoaalii y aiten 3
rinepmeTponieto.

06’ekT | meToau pocnipgKeHHa. ObcTexkeHo 65 na-
uieHTiB (130 ouen). Yci nauieHTV NpoiLWIM KOMNIEKCHE
odTanbmosioriyHe obcTexkeHHs | 6ynum obisHaHi npo xa-
pakTtep gocnigxeHHa (MpoTtokon KE Ne9 sia 06.11.2017
POKY piweHHA eTnyHoro Komitety HMATO imeni M.J1.
LLlynuka). 3rifHO 3aTBEpAKEHOrO 3pa3Ka B KOXHOMY BU-
naaky 6yno opopmneHo iHpopmoBaHy 3rogy Ha y4acTb
B HbOMY.

B npoueci mocnigxeHHa nauieHTM bynm posnogi-
NeHi Ha ABi rpynu. B ocHoBHY rpyny 6yno BKAtoYeHo 46
nauieHTiB (92 oka) 3 rinepmetponieto. Cepeg, AKkux, B |
niarpyny 6ynmn BKAOYEHi NaLieHTn, pe3eps akomoaauii
BAANMHY AKMX ByB 6inblumnii HixX 5,0 4NTp | NO3UTUBHA
YyacCTMHa BiAHOCHOI akomoaaulii byna 6inbluoko HixX 2,5
antp — 34,8% sunagkis (32 oka). B Il nigrpyny — 32,6%
BMnazakis (30 oueit), pesepB akomogalii BAAAMHY SKUX
6yB Ha piBHi 2,5 — 5,0 oNTp i NO3UTUBHA YacTUHa BiA-
HOCHOI akomogaauii B mexax 1,5 — 2,5 antp. B lll nigrpy-
ny — 32,6% sunagkis (30 ouelt) — y AKUX pe3epB akOMO-
pauii B4aNMHY 3a1MWABCA Ha piBHI MmeHwWwMm 2,0 gnTp,
a NO3UTMBHA YaCTMHA BiAHOCHOI akomoAaLii MeHLo
1,5 gnTp.

Mpyny nopiBHAHHA cknanun 19 naujieHTis (38 oueit) 3
eMeTponivyHoI pedpakLieto, y AKMX rocTpoTa 30py byna
Buwa 0,7. O6buagi rpynu 6ynm NOpiBHAHHI 32 BIKOM i
nosom. KopurosaHa roctpoTta 30py NaLi€HTIB OCHOBHOI
rpynu 6yna B mexax 0,7-1,0. PiseHb BOT y naujieHTiB
OCHOBHOI Tpynu 3 rinepmeTponieto AopiBHIOBaB 16,66 +
1,4 mm pT.cT., @ cepegHil piseHb BOT y naujieHTiB rpynum
nopiBHAHHA Bignosigas 14,63 £ 1,5 mm pT.cT. (p<0,05).

Mpw npoBeaeHHI Bigbopy Ha NEPBUHHOMY CKPUHIH-
ry Nawui€eHTiB OCHOBHOI Ta rpynu NopiBHAHHA 0cobanBy
yBary 3BepTasin Ha BiACYTHICTb CynyTHbOI NATONOrIi.

CnoyvaTKy nawieHTam 06ox rpyn NpoBoANIM NOYATKO-
Be CTaHAapTHe odTaNbMoNOriYHe 06CTeXKEeHHA. BUsHa-
YeHHA KepaToTonorpadiyHMX MOKA3HUKIB BUKOHYBanM
B KJIaCMYHOMY BapiaHTi 3 BUKopUCTaHHAM LLemndntor
kamepu Oculus Pentacam.

Ons obumcneHHs 6GiomexaHiYHMX MOKA3HMKIB po-
riBKM NPOBOAW/IM BUMIpPU, OTPUMAHI 3 BUKOPUCTAHHAM
Bigomoro cnocoby i npunagy NS OWiHKM PUrigHOCTI
poroBoi 060/10HKK OKa in vivo [9,10]. Cnoci6 oujiHKK

purigHocTi poroBoi 060/10HKK OKa in vivo [10,11] Bu-
KOHyBanu 3a gonomoroto Lemndntor kamepu Oculus
Pentacam, BMKOPUCTOBYIOYM CTaHAAPTHI Nporpamu no
poboTi 3 Npuaagom, B ymoBax 6e3 HaBaHTaXKeHHs Ta
LITY4HOTO MiABULLLEHHS BHYTPILLHbOOYHOrO TUCKY (BOT),
AKMIA peanisoByBanu 3a AOMNOMOrol Npunagy oA BU-
3HaYyeHHA pwurigHOCTi poroBoi 060/MI0OHKM OKa in Vvivo
(naTeHT YKpainu Ha BuHaxig Ne 85810 Big, 25.02.2009)
[10], wo cTBOptOBAB PiBHOMIPHY A030BaHy KOMMpPECIto
O4YHOro A6YKa. Y KiHUi AoCAigKeHHS yci AaHi dpikcyBanm
B CTaTUCTMYHIN KapTi 06cTexXeHHA nauieHTa. Mpu Lbomy
NPOBOAM/IM PO3PAXyHOK MokasHMKa ACI i KoedilieHTa
purigHocTi porisku (K. ). Ana onucy 3miH BiomexaHiu-
HWX B/IACTMBOCTEN POriBKM in vivo Byna BMKOpUCTaHa
dopmyna, Wo ouiHloe KoedilieHT purigHocTi poriBku
[12].

[nAa BU3Ha4YeHHA BiAHOCHOI i abcontoTHOT akomoaa-
Lii BMKOPWUCTOBYBaANM «akomopoTecT». [ocnigrKeHHaA
pe3epBiB abcontoTHOI akoMogalii npoBoaAnAN Mo me-
Toay A.l. Jawescbkoro [13]. Ana nauieHTiB 060x rpyn
BM3Ha4yaNu peseps akomogauii BaanuHy (PA) Ta nosu-
TMBHY YacTMHY BigHOCHOT akomogauii (MYBA). Bumipto-
BaHHA BHYTPILUHbOOYHOIO TUCKY LUNAXOM BUKOPUCTAHHA
6E3KOHTAKTHOrO MeTOoAY 3a CTaHZAPTHOK METOLMUKO.
BumiptoBaHHA BOT npoBoOAnAM TPUYi ANA KOXKHOTO OKa,
BM3HAYalouuM ycepesHeHe 3HAYEHHS.

OTpuMaHi pe3ynbTatn 06pobaANM CTAaTUCTUYHO 3a
ponomoroto nporpamu Microsoft Office Excel 2010.

Pe3ynbTat¥ pocnig)KeHHs Ta iX 06roBopeHHs.
OTpuMmaHi aaHi npeacTaBaeHi B Tabanui.

AHani3 pesynbratie cBigume (Tabn.) wopo senukoi
Pi3HWLI B CTaHi aKOMOZATMBHOI 34aTHOCTI pe3ynbTa-
TiB ouyert nauieHTiB Il Ta Il niarpynu. Tak y nauiexTis Il
niagrpynn cepegHe 3HaYeHHA pesepBy akomogalii oo-
piBHtoBano 2,42+0,43 anTp, B TOM e Yac y nauieHTis llI
nigrpynu uen nokasHMK mas 3HaveHHs 1,31+0,10 antp
(p<0,05).

Kpim Toro, 3sepTae Ha cebe yBary Toi ¢pakKT, Lo naw,i-
€HTM 3i cnabkoto akomogauiieto (Il nigrpyna) manu 6inb-
Wy AOBXMHY Bici OKa — 22,84 + 0,09 mm npotn 21,71 +
0,12 mm (Il nigrpyna) (p<0,05), 6inblwwnii AiameTp poris-
k1 11,93+0,04 mm (11l nigrpyna) npotn 10,54+0,05 mm (l1
niarpyna) (p<0,05), 6inblimnii pagiyc KPUBU3HMN POTIBKM —
8,67+0,13 mm (Il migrpyna) npotu 7,43+0,21 mm (Il nig-
rpyna) (p<0,05), rmnbwy nepeaHto Kamepy — 3,48+0,06
mm (lll nigrpyna) npotn 3,27+0,04 mm (Il niarpyna)
(p<0,05), MeHLY TOBLLMHY KpUWTaAMKa — 3,28+0,13 mm
(1 nigrpyna) npotu 3,36+0,09 mm (Il niarpyna) (p<0,05),
6inbwi enesauii nepegHbOi Ta 3a4HbLOI MOBEPXOHb PO-
riskv 7,46+0,14 i 14,27+0,13 pum (Il nigrpyna) npotu
5,62+0,08 i 11,82+0,09 um (Il nigrpyna) (p<0,05).

TakKMM YMHOM, aHanNi3 3a3HAYeHUX MOKA3HUKIB A0-
3BOJIIE KOHCTATyBaTK aKT BiporigHOI pisHMLI po3mipis
rinepMeTponiYHNX o4Yen 3 pisHO akomogauieto. linep-
METPOMIYHI oui, AKi Manu cnabkiwy akomoaauito, Bia-
pi3HANAMUCA BiNbLWIMM PO3MIPOM B MOPIBHAHHI 3 0YMMa,
AKI ManM Kpally akomogatuBHy 3aaTtHicTb (p<0,05).
Lle ¢aKT cBigYMTb NPO PO3TATHEHHA Karcy/iM OYHOro
A6nyKa. OaHaK 36inblUeHHS aKCianbHOI AOBXWHM OKa
He Bigobparkanoca Ha cTyneHto rinepmetponii. OcKinb-
KM PO3TATHEHHA OKa CYynpoBOAKYBanoca 36iNblueHHAM
paiycy KpMBM3HM NepeaHbOi MOBEPXHi POriBKM i nocna-
6aeHHAM Ti 3anomAtooYoi cunm (Tabn.).

3aBAAKM 3aCTOCYBaHHIO Npuaaay i cnocoby ana Bu-
MiptoBaHHA purigHocTi porisku [10,11] mu oTpumanu
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Tabauua — 3miHn 6iomexaHiUHUX NOKA3HMKIB POriBKM Ta akomoaaLii y NaLieHTiB OCHOBHOI rpynu
i rpynu nopiBHAHHA, n=130

lpyna
MeToz A0CA AKEHHS lpyna nopiBHf_iH-I nip,rp"yna ocHo-| I ni,u,rPyna 1 ni,u,rp"yna
HA, emeTponis, | BHOI rpynu, |OCHOBHOI rPynu,| OCHOBHOI rpy-
n=38 n=32 n=30 nun, n=30
Cnoci6 ouiHkm ACE, ontp -0,4+40,02 | +1,1+0,052% | +1,8+0,03>* | +2,4+0,04 2%
UrifHOCTI pOriBKK " " "
ipn vico (n=120) KoeoiuieHT purigHocTi porisku, K ., % -1,1% +1,5% %* +2,4% ¥ +3,2% 23
BusHa4eHHA Peseps a6con|0THo'|v?:-(rcT>]M0,u,au,n (PA), anTp, 7,42+ 0,94 6,33+0,87 2% 2,4240,43 23" 1,31+0,10 23"
akomopgauii n = =
(n=130) 03UTMBHA YaCcTMHa Big4HOCHOT aKoMogalLlii 4,14+0,13 3,7140,26 %% | 1,8240,142% | 1,17+0,052%
(N4YBA), gnTp, M+m
[iameTp poriskn, mm, M+m 9,26 + 0,02 9,41+0,03 #** | 10,54+0,05 >3 | 11,93+0,04 %"
Pagjiyc KpMBM3HM poriBku, Mm, M+m 7,1+0,15 6,92+0,22 #*" | 7,43+0,21%* | 8,67+0,13 %%
3as0MAt004Ya cuna porisku, antp, M+m 43,98 +0,16 | 42,61+0,14 >%" | 41,62+0,152*" | 40,82+0,17 *"
KepaToTono- TOBLMHA POriBKK, MKH, M+m 542 +11,2 536+10,7 %" 551+11,4 3" 540+13,0 2%
Lpad;m, Oc;ﬂui 20) TnnbuHa nepesHbOT kKamepu, Mm, M+m 3,51+0,05 | 3,13+0,03%" | 3,27+0,042% | 3,48+0,06 2%
entacam (n= - .
Enesauji nepe,quo,{Allon;sepxm poriBku, um, 4,33+0,21 5,1640,11%% | 562+0,082%" | 746+0,14 %%
Enesauii 3aaneoi mﬁﬁpx”' POTIBKI, UM, | 915+0,19 | 10,61+0,062% | 11,82+0,09 >*" | 14,27+0,13 2%
ToBWMHA KpUWTaANKa, MM, M+m 3,53+0,11 3,55+0,06 23" | 3,36+0,09 23" | 3,28+0,13 2%
BOT, mm pT.CT., M+m 14,63 +1,5 15,12 +1,5%% | 16,79+1,3 %% | 18,08 +1,4 %%
AKCiasibHa A0BXWHA OKa, MM, M+m 23,43 +0,07 | 20,92+0,07 #3* | 21,71+0,12 #3" | 22,84+0,09 23"

Mpumitka: 1. — 2 — napameTpuyHi METOAMN OLHKM BipOriAHOCTI pe3y/abTaTiB CTaTUCTUUYHOIO AoCAiAXKeHH: (no diwepy); 2. — 3— HenapameTpuYHi
MeTOAM OLLHKM BipOrifHOCTI pe3ynbTaTiB CTaTUCTUHYHOIO AOCNIAXEeHHA (KpuTepii 3HaKiB); 3. — * — piBeHb 3HauywWwocTi, p<0,05.

MOIUBICTb BU3HAUUTM BiomexaHiyHi BAacTMBOCTI Kan-
CYy/IM OKa 04Yeil 3 pi3HOK aKomogaLi€eto.

PesynbtaTn focnigKeHHA NPOAEMOHCTPYBaU, Lo B
YMOBax LUTYYHO NiABULLEHOTO BHYTPILUHBOOYHOTO TUCKY
BMKOPUCTaHHA cnocoby i npunagy ANA OLiHKW pUrigHoc-
Ti porieku [10] fo3BONsSIE BUABUTM HasABHICTb Biomexa-
HiYHMX NOpPYLUEHb POTiBKM OYel NALLiEHTIB 3 rinepmeTpo-
ni€to i PisHOO aKOMOAATMBHOK 34aTHICTHO B MOPIBHAHHI
3 KOHTPONBbHMMN EMETPONIYHMUMM NALIEHTAMMU.

KoeoiLieHT purigHoOCTi poriBku B ycix BMNaAKax, Wo
BMBYANINCA, MOKA3yBaB CTAaTUCTUYHO AOCTOBIPHI pesy/ib-
TaTH, AKI y3roAaKyBanucsa 3 KAiHiyHMm nepebirom npoue-
Cy Ha umx ovax (tabn.).

BucHoBKU. DyHKLiA akomoaalji nos’A3aHa 3 aHa-
TOMO-ONTUYHUMM | BiomexaHiYHMMK 0cobanBOCTAMM
rinepmeTponiuyHNX o4eit i Kopentoe 3 po3mipamu ix oi-
Op0o3HOT Kancynn Ta KoedilieHTOM pUrigAHOCTI POriBKU.

BcTtaHOBNEHO, WO B rinepmMeTponivyHMX 04ax, AKi xapakK-
TEPU3YIOTbCA 30iNbLUEHHAM KPUBWM3HU iX 3a/10MI00-
Ynx cepenoBuL, 3HAYHMM 3MEHLIEHHAM aKCia/IbHOTO
po3Mipy, HU3bKUM KoediLiEHTOM PUrigHOCTI POriBKK
Ma€ micue HopmanbHa ¢yHKUiA akomogauii. 3i 36inb-
LWEHHAM PO3MipiB OKa, 0c0bAnBO B NepeaHbOMY MOro
BiaAini, 36inbleHHAM KoedilieHTY pUrigAHOCTI POriBKMY,
3MEHLUYETbCA pedpaKLis MOoro 3aN10OMNIOIYUX Ccepes-
OBWLL, LLO CYNPOBOAMKYETLCA 3HUKEHHAM aKOMOAATUB-
HOI 34i6HOCTI.

MepcnekTMBM nNoganblIMX AOCAIAXKeHb. [TpoBecTu
nornvbneHe AoCNiAKeHHA poni biomexaHiYHWX BAac-
TMBOCTEN iBPO3HOI Kancynu oKa npu rinepmetponii
i HayKOBO OB6I'PYHTYBaTM SIKICHO HOBY MOJE/b OpraHi-
3auii odpTaNIbMONOTIYHOT 4ONOMOrM NaLjieHTam 3 rinep-
MeTponieto B npoueci pedopMyBaHHS rasy3i OXOPOHU
340p0B’A YKpaiHu.

Biomechanocheskie osobennosti vzaimodeystviya akomodachionnoy i
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DOCNIOKEHHA BIOMEXAHIYHUX BNACTUBOCTENM POTIBKU TA AKOMOZALLIT Y AITEM 3 FNINEPMETPOMIEIO

LWapropoacbKa l. B., JlaHuneHko O. C.

Pestome. [inepmeTponia € nepeBakatoyoto KAiHIYHO pedpaKLiEd AMTAYOro BiKy, NP AKiN akoMmoaaLis rpae
0C06/1MBO BaXK/IMBY PO/b. BU3HAUYEHHS 3MiH BioMexaHIYHNX BNACTUBOCTEN Kancy/InM OKa Npu rinepmeTponii y aitei
npeacTaBAAe 3Ha4YHi TpyaHolli. Ha cborogHi B nitepatypi ¢dakT nocnabneHHA akoMoAaTUBHOI 34aTHOCTI y AiTeit 3
rinepmeTponieto He 3HANLWOB JOCUTb NEPEKOHIMBOIO NOACHEHHA. BUBYUEHHA Ta aHani3 GyHKLii akomoaaLii 3anex-
HO Bif, MiHANBOCTI ONTMYHOTO anapaTy OKa Npu rinepmeTponii Ma€ BesIMKe KNiHiYHe 3HayeHHA. B cTaTtTi npeacras-
NIeHUI aHani3 BUBYEHHS BiomexaHiuHMX BNACTUBOCTEN POTiBKM | akomoaalii y aitel 3 rinepmertponieto. O6CTeXKeHO
65 nauieHTiB (130 ouyelt). B ocHoBHyY rpyny 6yno BKAtoYeHOo 46 nauieHTiB (92 oka) 3 rinepmeTponieto. BusHayeHo,
wo ¢yHKUiA akomogau,ii nos’A3aHa 3 aHATOMO-ONTUYHUMM | BioMexaHIYHUMKW 0COBANBOCTAMM FiNEPMETPONiYHUX
ouyeli i Kopentoe 3 po3mipamu ix ¢ibpo3HOI Kancyan Ta KoedilieHTOM purigHOCTi poriBku. BctaHoBneHO, Wo B
rinepmeTponiyHUX 0Yax, AKi XapaKTepusyoTbcA 36iNbLEHHAM KPUBU3HM iX 3a/IOM/IIOIOYMX CEPesoBULL, 3HAUYHUM
3MEHLUEHHAM aKCianbHOro Po3mMipy, HU3bKMM KOediLiEHTOM PUTiAHOCTI POriBKM MA€E Micue HOpMasibHa YHKLiA
akomogau,ii. 3i 36inblWeHHAM pPo3MipiB OKa, 0cob6AMBO B MepeaHboMy MOro BiaAini, 36inblieHHAM KoedilieHTy
pUrigHOCTI pOriBKM, 3MeHLWYETbCA pedpaKkLis MOro 3a/IOM/IOHYNX CepeaoBULL, WO CYNPOBOANKYETLCA 3HUKEHHAM
aKOMOAATUBHOI 34i6HOCTI.

KnrouoBsi cnosa: poriBka, akomogauisi, 6iomexaHiuyHi BAAaCTUBOCTI, pUrigHicTb, KoedilieHT pUrigHoCTi porisku,
¢dibpo3Ha 060/10HKa O4HOrO AbBYKa, rinepmeTponis.

WUCCNEAOBAHME BUOMEXAHUYECKMX CBOUCTB POrOBULIbI U AKKOMOJALIUW Y AETEW C TMNEPMETPO-
NUEN

LLapropopackas WU. B., laHunneHko A. C.

Pe3tome. [MnepmeTponus aBaseTca Npeobiagatolleit KnMHMYeckoi pedpaKumein 4eTCcKoro Bo3pacTa, Npu KoTo-
poW akkoMoAaLma UrpaeT 0cobeHHO BaxKHYI0 posb. OnpeaeneHmne nsmeHeHuin BuomexaHMUYecKnX CBOMCTB Kancy/bl
rnasa npv runepmeTponuun y Aetei npeacTaBaseT 3HauMTeIbHble TPYAHOCTU. Ha cerogHALHMI aeHb B ainTepatype
¢daKT ocnabieHna akKkoOMOAATMBHOM CNOCOOHOCTM y AeTel C rMnepMeTponnelt He Halen 40CTaTo4YHO ybeanTeibHo-
ro 06bAcCHeHUA. U3ydeHne n aHanns GyHKLMM aKKOMOAALMKN B 3aBUCUMOCTM OT M3MEHYMBOCTU ONTUYECKOro anna-
paTa rnasa npu runepmeTponumn nmeet 6oblIoe KAMHUYECKOoe 3HauyeHue. B cTaTbe NpeacTaB/ieH aHaAn3 U3yyeHus
6MOMeXaHMYECKNX CBOMCTB POroBULbI M aKKOMOZauun y aetei ¢ runepmerponueii. ObcneaosaHo 65 nauneHToB
(130 rnas). B ocHoBHyto rpynny 6bian BKAOYEHbI 46 naumeHToB (92 rnasa) c runepmetponuein. OnpeaeneHo, YTo
bYHKLUMA aKKOMOZALMKN CBA3aHA C aHAaTOMO-OMNTUYECKUMU U BUOMEXaHUYECKUMU OCOBEHHOCTAMM FMNepmMeTpo-
NMUYECKMX FNa3 U KoppenupyeT ¢ pasmepamm ux GMBbPo3HOIM Kancyabl U KO3GOULMEHTOM PUTMAHOCTM POrOBULbI.
YCTaHOB/EHO, YTO B TMNEPMETPOMNUYECKUX [1a3aX, XapaKTepU3YIOLWNXCA YBEANYEHNEM KPUBM3HbI UX MPENoOMANAI0-
LMX Cpef, 3HAUYUTEIbHBbIM YMEHbLLIEHMEM aKCMaIbHOro pasmepa, HU3KUM KO3IPPULMEHTOM PUTMAHOCTU POTrOBULLbI
MMeeT MecTo HopManbHasa GyHKUMA akkomogaumn. C yBeanyeHnem pasmepos rasa, ocobeHHOo B nepeaHem ero oT-
nene, yseanyeHmem KosbduumeHta purnaHocT poroBuLbl, ymeHbluaeTca pedpaKkuma ero NnpesomaaioLmx cpea,
YTO COMPOBOXAAETCA CHUMEHMEM aKKOMOAATUBHOM CNOCOBHOCTH.

KnioueBble cnoBa: porosBuua, akkomogaumsa, briomexaHM4eckne CBOMCTBA, PUTMAHOCTb, KOSGDULMEHT pUrna-
HoOCTU porosuubl, dnbpo3Has 06onoUKa rasHoro abaoKa, rmnepmeTponums.

RESEARCH OF THE BIOMECHANICAL PROPERTIES OF THE CORNEA AND ACCOMODATION IN CHILDREN WITH
HYPERMETROPY

Shargorodska I. V., Danilenko O. S.

Abstract. Hypermetropia is the predominant clinical refraction of childhood, in which accommodation plays
a particularly important role. The determination of changes in the biomechanical properties of the capsule of
the eye with hyperopia in children presents significant difficulties. To date, in literature the fact of weakening of
accommodative ability in children with hyperopia has not found a sufficiently convincing explanation. The study and
analysis of the function of accommodation, depending on the variability of the optical apparatus of the eye with
hyperopia, is of great clinical importance.

Aim: to study the biomechanical properties of the cornea and accommodation in children with hypermetropia.

Object and methods. The 65 patients (130 eyes) with hypermetropic and emmetropic refraction were included in
investigation. In the control group were included 19 patients (38 eyes) with emmetropic refraction. The basic group
consisted of 46 patients (92 eyes) with hypermetropia.

Initially, patients in both groups were subjected to an initial standard ophthalmic examination. Determination of
keratotographic indices was performed in the classical version using the Schampflug camera of Oculus Pentacam.
To calculate the biomechanical indices of the cornea, measurements were obtained using a known method and
apparatus for assessing the rigidity of the cornea in vivo. A method for assessing the stiffness of the cornea in
vivo was performed at Oculus Pentacam using standard device-free, intraocular pressure (IOP) conditions, which
was implemented using a rigidity-sensing device horn of the eye in vivo creating uniform metered compression of
the eye. At the end of the study carried out the calculation of the ASE and the coefficient of corneal rigidity (K_,).
To describe changes in the corneal biomechanical properties in vivo, a formula was used to estimate the corneal
stiffness coefficient. To determine the relative and absolute accommodation used “accommodation test”. Studies of
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the reserves of absolute accommodation were carried out according to the Dashevsky method. For patients of both
groups, the provision for distance accommodation (RA) and the positive part of relative accommodation (PCVA)
were determined.

The results are showed that analysis of these indicators allows to establish the fact of a probable difference in the
sizes of hypermetropic eyes with different accommodation. Hypermetropic eyes, which had weaker accommodation,
were larger in size than eyes that had better accommodation (p<0.05). This fact indicates the extension of the capsule
of the eyeball. However, the increase in axial length of the eye was not reflected in the degree of hypermetropia.
Because the extension of the eye was accompanied by an increase in the radius of curvature of the anterior surface
of the cornea and the weakening of its refractive force. The results of the study showed that under conditions of
artificially elevated intraocular pressure, the use of a method and device for assessing corneal rigidity reveals the
presence of biomechanical disorders of the cornea of patients with hypermetropia and different accommodative
capacity compared with control emetropic. The corneal stiffness factor in all the studied cases showed statistically
significant results that were consistent with the clinical course of the process in these eyes.

Conclusion. The accommodation function is related to the anatomical-optical and biomechanical features of
the hypermetropic eyes and correlates with the size of their fibrous capsule and the corneal stiffness factor. It is
established that in the hypermetropic eyes, which are characterized by an increase in the curvature of their refractive
media, a significant decrease in the axial size, a low coefficient of rigidity of the cornea, a normal accommodation
function takes place. With the increase of the size of the eye, especially in its anterior part, the increase of the
corneal stiffness coefficient, the refraction of its refractive media decreases, which is accompanied by a decrease in

accommodation capacity.

Key words: cornea, accommodation, biomechanical properties, rigidity, the coefficient of corneal rigidity, eyes

tunica fibrosa, hypermetropia.
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BN/IUB L-APTIHIHY TA AMIHOIYAHIAUHY HA BMICT KACMNA3MU-3 TA B-AKTUHY
MNPU AKYLUEPCbKOMY AHTU®OC®ONINIAHOMY CUHAPOMI B EKCNEPUMEHTI

TepHONiNbCbKUIA HALiOHANbHUIA MeaUYHNIA yHiBepcuTeT im. . fl. TopbaueBcbKoro (M. TepHoninb)

3B’A30K ny6niKauii 3 n1aHOBMMWU HAyKOBO-A0CAIA-
HUMM poboTamum. [laHa poboTa € pparmeHTom HAOP «bi-
OXiMiYHi MexaHi3amu nopyweHb metaboniamy 3a ymos
HAAXOAMKEHHA [0 OPraHiamy TOKCMKaHTIB Pi3HOro reHe-
3y» (Ne nepsaBHoOi peecTpauii 0116U003353).

Bctyn. 3a gaHumm BcecBiTHbOI opraHisau,ii oxopoHu
340p0B’A, YacToTa HEBMHOLLYBaHHA BariTHOCTI Yy CBITi
cknagae 15-25 % [1]. OgHieto 3 aBTOIMYHHWUX MPUYMH
3BMYHOTO HEBWHOLLYBAHHA BariTHOCTi € aHTudocdoni-
nigHuii cuHgpom (APC) [2]. Mpu B3aemogaii aHTUOC-
doninigHnx aHtuTin (aPL) 3 docdoninigamm membpaH
pPO3BMBAETHCA AMCOANAHC KOMMOHEHTIB LUTOKIHOBUX i
KIHIHOBMX KacKagiB, peasni3yloTbCcA npouecyu anontosy
Ta HeKkposy [3].

OaHUM i3 perynaTopis anonTo3y Ta MOJIEKYAAPHUM
nocepegHMKOM MiXK ABOMA TMNAMM 3arnbeni KNiTUH €
NO. AIK BTOPMHHUI MeCeHAKep BiH BK/IIOYAETHCA B YUC-
NeHHi GyHKLT B di3ionoriyHnx ymosax Ta npu naTonorii:
iIMYHHY perynauito, KNiTMHHY audepeHuiauio, TKaHUH-
HUI MopdoreHes, LUTOTOKCMYHICTb, KNITUHHY 3arnbens,
penakcauito rafeHbKoi MycKynaTypu, HEMPOTPAHCMI-
cito [4]. Npu ADC nopyluyeTbcsa CUHTE3 | BiogoCTyNHICTb
NO [5]. NO-onocepeaxoBaHUiA anonTo3 3alexuTb Big,
E€HepreTMYHOro CTaHy KNiTUH, aKTMBAL,ii KaCKaay Kacnas,
BWBi/IbHEHHA MITOXOHZAPiIa/IbHOTO LIUTOXPOMY C, peryns-
Lii ekcripecii reHis [6]. AKTUBaLiA Kacnas Bifirpae Bax-
JIMBY PO/b B NpoLeci anonTosy, BN/MBAE HA peniKaLiito
OHK, cnnaicunr, penapauito JHK. OuiHKa akTUBHOCTI
Kacnaswu-3, AKa € KAHOYOBOK JIaHKOK KacKaZHWMX anon-

yaremchuk@tdmu.edu.ua

TUYHMX MPOLECIB, BBAXKAETbCA OAHUM i3 OCHOBHUX Me-
TOAiB BU3HAYEHHA piBHA anonTosy [7].

He3Baxaloum Ha iCHYBaHHA HW3KW HAYKOBUX A0-
CnifXeHb, NPUCBAYEHUX MATOBIOXIMIYHMM MeXaHi3-
mam po3BuTKy ADPC npu BariTHOCTI, HeOOCTaTHbO
3’ACOBaHMMM 3a/MLWIAOTLCA NUTAHHA BRAMBY 3MiH akK-
TMBHOCTI cnctemm NO Ha MmexaHi3MM aKTUBaLLii anonTo3y
y neyiHui npu uin natonorii.

Merta gocnigKeHHa — ouiHnTM BnNAMB L-apriHiHy Ta
aMiHOTryaHiAMHY Ha BMICT Kacnasu-3 i B-akTUHY y nediH-
ui BaritHux muwen BALB/c npu aHtudocdoninigHomy
CUHAPOMI.

06’eKT i meToaM pocnigxeHb. JocniaKeHHs NpoBo-
ANAY Ha MULIax-camKax NiHii BALB/c, akux yTpumysanm
Ha CTaHZAPTHOMY paLioHi BiBapito. Po6oTy BMKOHYBa-
X 3 JOTPMMAHHAM MpUHUMNIB BioeTuKM BignoBigHO
[0 «3aranbHUX €TUYHUX MPUHLKUMNIB eKCNEPUMEHTIB Ha
TBapuHax», yxsaneHux Ha [llepwomy HauioHanbHoMy
KOHrpeci 3 6ioeTnku (Kuis, 2001) Ta y3roaKeHux 3 noso-
KEHHAMM «EBPOMNENCbKOT KOHBEHLLT LLOA0 3aXMCTy Xpe-
6EeTHUX TBAPWH, LLLO BUKOPUCTOBYHOTHCA B EKCNEPUMEH-
Ta/IbHMX Ta iHWKX HayKoBuMX Linax» (CTpacbypr, 1986).

AD®C mopgentoBann 3a AOMNOMOTOH  KapAioniniHy
(Sigma, CLUA), AKkuiA BBOAWMAM BHYTPILIHLOM A30BO,
4yoTupu pasu (30 MKr Ha 1 iH'€KLit0, NPOMIXKKM MiXK
iH ekuiamn ctaHoBuau 14 ai6). Ans nigBuleHHA edek-
TMBHOCTI IMYHHOI BigNOBIAI KapaioniniH emynbrysa-
M B 75 MKn nosHoro aa’'toBaHTy ®peinHpa («Difco
Laboratories», CLUA) (nepwa iH’ekuia), HacTynHi iH’eku;ji
NPoOBOAW/IM 3 HENOBHUM af'toBaHToM PpeiiHaa [8]. Mia-
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