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Morphological changes of the optic nerve head in cats with acute high intraocular pressure: a

study with optical coherence tomography
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Abstract: Objective To study the changes in the morphological parameters of the optic nerve head (ONH) and the
sensitivity of these parameters to pressure in cats with acute high intraocular pressure. Methods Twelve healthy cats without
eye diseases examined for baseline morphological parameters of the ONH using optical coherence tomography. After the
baseline examinations, acute high intraocular pressure was induced in the cats by anterior chamber perfusion, and the
changes in the morphological parameters of the ONH in response to intraocular pressures of 40, 60, 80 mmHg were
recorded using optical coherence tomography to analyze the variation pattern of these parameters. The sensitivity of the
morphological parameters of the ONH to the intraocular pressure changes were analyzed using Spearman correlation
analysis. Results and conclusion With the increase of intraocular pressure, the Bruch's membrane opening increased
progressively and the depth of the lamina cribrosa decreased gradually. The Bruch's membrane opening and lamina cribrosa
depth were the most sensitive to intraocular pressure changes. The changes in the Bruch's membrane opening and lamina
cribrosa depth in acute high intraocular pressure provide evidence for studying the development of the disease course of
glaucoma.
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Fig.1 Illustration of the experimental platform
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Fig.2 Parameters of the ONH measured by OCT built-in software
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Fig.3 ONH parameters calculated by OCT
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Tab.1 Morphological parameters of the ONH in cats with different intraocular pressures

Parameter Baseline pressure 40 mmHg 60 mmHg 80 mmHg
BMO/um 1 453.08+108.93 1 457.75+115.71 1 460.67+114.47 1 463.92+154.53
LCT/um 116.83+17.71 112.83+13.89 105.92+8.03 98.17+7.07
LCD/um 112.42428.28 108.83+35.49 105.25+24.47 103.83+31.57
DA/mm’ 1.78+0.21 1.91+0.31 1.95+0.31 2.02+0.32
CA/mm’ 0.87+0.33 1.20+0.54 1.28+0.52 1.47+0.40
RA/mm’ 0.91£0.27 0.71£0.29 0.67+0.36 0.55+0.16
CV/mm’ 0.07+0.06 0.07+0.05 0.09+0.04 0.07+0.04
RV/mm’ 0.22+0.46 0.09+0.06 0.13£0.13 0.16+0.14
CDR 0.48+0.17 0.61+0.21 0.64+0.22 0.72+0.11
LCDR 0.69+0.13 0.77+0.14 0.78+0.16 0.83+0.09
VD.D/mm 1.49+0.09 1.53+0.14 1.56+0.13 1.58+0.14
HD.D/mm 1.53+0.11 1.58+0.14 1.59+0.13 1.60+0.13

DA: Disc area; CA: Cup area; RA: Rim area; CV: Cup volume; RV: Rim volume; CDR: Cup disc diameter

ratio; LCDR: Linear cup disc diameter ratio; VD.D: Vertical disc diameter; HD.D: Horizontal disc diameter
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Tab.2 Correlation between the parameters of the ONH in cats with baseline and high intraocular pressures

40 mmHg 60 mmHg 80 mmHg
Parameter
r value P value r value P value r value P value

BMO 0.725%%* 0.004 0.769%** 0.002 0.517* 0.042

LCT 0.432 0.080 0.537* 0.036 0.373 0.116

LCD 0.767** 0.002 0.760%* 0.002 0.860%** 0.000

DA 0.623* 0.015 0.396 0.101 0.319 0.156

CA 0.451 0.071 0.000 0.500 0.463 0.065

RA 0.105 0.372 0.287 0.183 0.309 0.164

cv 0.455 0.069 0.696** 0.006 0.371 0.118

RV 0.256 0.211 0.103 0.375 0.057 0.430

CDR 0.137 0.336 0.139 0.334 0.312 0.162
LCDR 0.109 0.368 0.146 0.326 0.238 0.228
VD.D 0.700%* 0.006 0.460 0.066 0.477 0.059
HD.D 0.480 0.057 0.389 0.106 0.210 0.256

* P<0.05; ** P<0.01.
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