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Intraocular Pressure Measured by Tono-pen Tonometer in Corneal Abnormalities with and
without Therapeutic Contact Lens

WANG Zhong-hao, LIANG Xuan-wei, ZENG Yang-fa, YANG Xiao, CAI Xiao-yu, LIU Xing*
(State Key Laboratory of Ophthalmology//Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangzhou 510060, China)

Abstract: [Objective] To compare the intraocular pressure measured by Tono-pen tonometer in corneal abnormalities with and
without therapeutic contact lens (TCL). [Methods] 33 patients (33 eyes) of corneal abnormalities were consecutively enrolled from
April to October 2012 in our hospital, including bullous keratopathy (11eyes), chemical injury (8 eyes), herpes simplex keratitis (5
eyes), cornea edema caused by secondary glaucoma (4 eyes), anterior cornea dystrophy (2 eyes), penetrating keratoplasty (2 eyes)
and recurrent pterygium (1 eyes). The intraoclular pressure (IOP) of all the 33 eyes were repeatedly measured twice by Tono-pen
tonometer with and without TCL. Repeatability of repeat measurements was calculated by intraclass correlation coefficient (ICC). 95%
limit of agreement (95%LoA) for repeat measurements were calculated. Paired-t test were used to compare the IOP measured with and
without TCL. 95% TLoA of the difference were calculated and Bland-Altman scatter plot were also drawn. [Results] ICC of the repeat
measurements without TCL were 0.986, with 95% LoA from -4.30 to 3.46 mmHg. 90.9% of the difference was less than 3 mmHg. ICC
of the repeat measurements with TCL were 0.983, with 95% LoA from -4.46 to 4.22 mmHg. Also, 90.9% of the difference was less
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than 3 mmHg. TOP measured with TCL were 0.68 mmHg smaller than without TCL, but the difference were not significantly (P =
0.257). ICC of measurements with and without TCL were 0.959, with 95% LoA from -7.32 to 5.96 mmHg. There were 70% of all 33
eyes were less than 3 mmHg, which were 82.4% and 56.3% in eyes with IOP < 21 mmHg and eyes with mean I0P =21 mmHg

respectively. [ Conclusions] Tono—pen tonometer were highly repeatable for IOP measurement in corneal abnormalities. TCL had no

effect on the repeatability and total mean I0P. Measurements difference with and without TCL were exist in a certain extent as much in

eyes with higher IOP than in eyes with normal 0P, which should be objectively evaluated in clinical practice.
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Table 1 Repeatability of IOP measurement using Tono—pen in corneal abnormalities

Intraocular pressure/mmHg

Difference IcCc

I*measurement  2"'measurement Difference 95%]I1.0A <3 mmHg(%)
1OP without TCL 23.65(12.00) 24.07(12.08) 0.42(1.98) -4.30 ~3.46 1.23  0.23  30/33(90.9%) 0.986
IOP with TCL 22.97(11.69) 22.85(12.00) -0.12(2.19) -4.46~422 -032 0.75 30/33(90.9%) 0.983
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Table 2 Consistency of IOP measurement with and without TCL using Tono—pen in corneal abnormalities

Difference

<3 mmHg (%)

Intraocular pressure/mmHg
without TCL.  with TCL 95%LoA
23.65£12.00 22.97+11.69 -0.68(3.39) -7.32~5.96 -1.16 0.26

t P

Difference

AlL(33 eyes) 23/33(70.0%)

Mean I0P<21 mmHg (17 eyes) 14.06+3.31 13.53+3.48 -0.53(3.08) -6.57~5.51 -0.71 0.49 14/17(82.4%)
Mean IOP=21 mmHg(16 eyes) 33.84+8.97 33.00+8.37 -0.84(3.78) -8.25~6.47 -0.89 0.39 9/16(56.3%)
50 1 50 - o o
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Fig.1 Scatter diagram of IOP measured repeatedly by Tono—pen with and without TCL in corneal abnormalities



5514 T AELVRYTVE A IR B X Tono—pen MR 300 8 7 IEEG 2 R85 HI 1) 52 103

Blandﬁﬁ)ﬁ [Z] ( [ZI 2) o

10 4

h
L
o

[=]

I0P difference / mmHg
|
w

-100 -

0 10 20 30 40 50
Mean IOP / mmHg

2 Tono-pen HZEMEFE & TCL NEREMN—EE
Bland-Altman #{ & [
Fig.2 Bland-Altman scatter diagram of IOP

measurement with and without TCL by Tono-pen
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