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Comparison of Rebound Tonometry and Goldmann Applanation Tonometry in
Restrictive Thyroid Eye Disease
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The Institute of Vision Research, Department of Ophthalmology, Yonsei University College of Medicine', Seoul, Korea
Department of Ophthalmology, National Health Insurance Service Illsan Hospitalz, Goyang, Korea

Purpose: To compare the intraocular pressure (IOP) measured using the rebound tonometer (RT) and Goldmann applanation
tonometer (GAT) in the primary position and upgaze in restrictive thyroid eye disease (TED).

Methods: We measured the IOP in 30 subjects (54 eyes) who visited an ophthalmologist between May 2014 and May 2015. This
study included 16 healthy volunteers (32 eyes) and 14 TED patients (22 eyes). The outcome measurements were the compar-
ison of IOP readings; both intergroup and 2 measurements using the RT and the GAT for patients with restrictive TED and the
control group. Upgaze IOP was measured on the central cornea with a 20-degree chin-down posture.

Results: Both TED patients and controls showed an increase in IOP in upgaze compared with primary position (p < 0.001). There
was a significant difference in mean differential IOP between patients and controls measured using RT and GAT, respectively (p
< 0.001). In the control group, there was no significant difference between the 2 instrument readings in upgaze as well as primary
position for patients with restrictive TED (p = 0.853 in TED; p = 0.260 in controls).

Conclusions: Based on our results, the mean IOP in conventional upgaze was significantly increased in TED patients compared
to primary position using both the RT and GAT and no difference in RT readings compared with GAT readings. The RT can be
used to establish IOP since no significant difference between the upgaze and the primary position readings was observed in pa-
tients with restrictive TED and is a simple and effective diagnostic tool unrelated to the position and the direction of gaze.
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Tablel. Mean IOP measured by GAT and RT for the TED and
controls in primary position and upgaze

Primary position Upgaze p-value*
TED
RT (mm Hg) 18.40 +2.76  24.60 + 5.52 <0.001
GAT (mm Hg)  18.91 +£2.91 2527 +5.36 <0.001
p-value’ 0.554 0.684
Control
RT (mm Hg) 14.54 +2.15 1627 + 1.80 <0.001
GAT (mm Hg)  14.13 +2.17 1553 +2.11 <0.001
p-value’ 0.440 0.139

Values are presented as mean + SD unless otherwise indicated.
IOP = intraocular pressure; GAT = Goldmann applanation ton-
ometer; RT = rebound tonometer; TED = thyroid eye disease.
"p-value by paired r-test for intraocular pressure between primary
gaze and upgaze; Tp—vallue by unpaired #-test for intraocular pres-
sure between Rebound and Goldmann applanation tonometer.
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Figure 1. Distribution of IOP using RT and GAT for the TED
and controls in primary position and upgaze. The boundary of
the box closest to zero indicates the 25th percentile, the line
within the box marks the median, and the boundary of the box
farthest from zero indicates the 75th percentile. Whiskers
above and below the box indicate the maximum and minimum
values. And empty circle indicate the outlier. IOP = intra-
ocular pressure; RT = rebound tonometer; GAT = Goldmann
applanation tonometer; TED = thyroid eye disease.

Table 2. The difference of IOP between primary position and
upgaze

TED Control p-value*
RT (nm Hg)  6.46 +4.45 1.72 + 1.74 <0.001
GAT (mm Hg) 6.36 + 4.60  1.41 + 1.01 <0.001
p-value' 0.852 0.260

Values are presented as mean + SD unless otherwise indicated.
IOP = intraocular pressure; TED = thyroid eye disease; RT =
mean IOP difference (upgaze IOP-primary position IOP) using re-
bound tonometer; GAT = mean IOP difference (upgaze IOP-pri-
mary position IOP) using Goldmann applanation tonometer.
*p—value by unpaired #-test for intraocular pressure between TED
and control; 'p-value by unpaired #-test for intraocular pressure be-
tween Rebound and Goldmann applanation tonometer.
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