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Purpose: To investigate the postural change of intraocular pressure (IOP) from sitting to supine position and determine the rela-
tionship to other ocular parameters including ocular pulse amplitude (OPA) in glaucoma suspect and open angle glaucoma
patients.

Methods: The present study included 46 eyes of 46 patients. First, we measured IOP and OPA using Goldmann applanation ton-
ometer (GAT), Pascal dynamic contour tonometer and TonoPen®. Using TonoPen®, the IOP was measured immediately after
the subjects were placed in a supine position and 10 minutes and 30 minutes thereafter. We also investigated the correlation be-
tween positional change of IOP and axial length (AL), refractive error (RE), and OPA.

Results: IOPs of patients in a sitting position measured with GAT and TonoPen® were 15.3 + 3.3 mm Hg and 16.6 £ 2.9 mm Hg,
respectively, and OPA was 2.57 + 0.89 mm Hg. IOPs measured with TonoPen® were 17.6 + 2.9 mm Hg immediately after posi-
tion change, 18.2 + 3.7 mm Hg after 10 minutes and 17.5 + 2.7 mm Hg after 30 minutes. Each IOP change was statistically sig-
nificant and the largest change was after 10 minutes. Changes of IOP after 10 minutes were positively correlated with OPA (R =
0.340) and RE (R = 0.330) and negatively correlated with AL (R =-0.410).

Conclusions: When placed in a supine position, the IOP of patients increased and then decreased over time. Positional IOP
change was influenced by AL and OPA and variable hemodynamic factors and apparently influenced OPA and ocular perfusion
pressure.
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Figure 1. Illustration of postural
change of our subjects. (A) Sitting in-
traocular pressure (IOP) was meas-
ure while subjects sitting on chair

vertically. (B) Supine IOP was meas-
ured while subjects lying on the bed
without a pillow.
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Table 1. Descriptive statistics of 46 subjects

3|X| 2015 A 56 H

H2s

N
>
i)

H
27 e

re r.—é; o
%S
o
i)

8, o2 1730
A UJ.% ARl A8
+ 13641901 229k L=
W2E myete s 5 19
ool A4 TAlE Hat 545.6
W3t 24.64 £ 1.54 mm, 7123 Auf
45 mm= UERTHTable 1).

GAT <F}e 4t 153 + 3.3 mmHg
18.8 = 4.1 mmHg% 2™ OPA= 2.6 +
=9lt}. TonoPen® QFFS 9]0 4] 16.6
on o9lE FE AFole 171 + 29
mmHgZ A3t o 108 FHol= 182 + 3.7 mmHgZ
oS Al on 308 Foll= 17.5 + 2.8 mmHgE A5
shsich A9loH S5 Qelt kI HE 5
7k Algbel] 4 QoS BE SAMOR o3t Zfolr}
Q)Y tH(Paired sample #test, p<0.05) (Table 2).

TonoPen™ 2 =73t ApA|Hslo] w2 olehHsle} T2 o]
A=ate] ATMIAE A EE R 3o gt orelHal=

f
1°

£ o »9
o R I o
o 0

oN

r O
ox
ox

H_
o 5o

[

E

EN
ot

Iy
4o

of

Zo] 7ha

Q1) OPA, Q12457 A 1ol 919toLt 108 )
of QlehBtere: OPASE ko] ARHIAE Holri(=0.340, -

0.021, Fig. 2) or&=47} 29|
Fig. 2)& Hol= A& & ¢

sl oA of 23t S

A (r=-0.410, p=0.005,
2 5 30 F9f ¢t

aAske AoR 29l

o] o
IA—

Minimum Maximum Average Standard deviation
Age (years) 17 81 47.9 +13.6
MD (dB) -28.26 2.90 -4.68 +8.17
PSD (dB) 0.97 17.17 5.59 +5.45
VFI (%) 14.00 100.00 84.67 +23.07
BCVA 0.40 1.00 0.95 +0.12
SE (diopter) -13.38 2.88 -2.53 +3.72
CCT (um) 458.7 636.0 545.6 +35.4
AL (mm) 20.35 27.87 24.64 +1.54
ACD (mm) 2.57 4.41 3.43 +0.45

MD = mean deviation; PSD = pattern standard deviation; VFI = visual field index; BCVA = best corrective visual acuity; SE = spherical
equivalent; CCT = central corneal thickness; AL = axial length; ACD = anterior chamber depth.

Table 2. IOP and OPA measured at each time point

Sitting Supine-0 minute Supine-10 minutes Supine-30 minutes
GAT IOP (mm Hg) 153 £3.3 - - -
DCT IOP (mm Hg) 18.8 + 4.1 - - -
DCT OPA (mm Hg) 2.6 £0.8 - - -
TonoPen® IOP (mm Hg) 16.6 + 2.9 17.1 £ 2.9° 182 + 3.7 175 + 2.8

Values are presented as mean + SD.
IOP =

intra ocular pressure; OPA = ocular pulse amplitude; GAT = Goldmann applanation tonometer; DCT = dynamic contour tonometer.

"Difference from sitting Tonopen® IOP was statisticaly significant with paired sample #-test.
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Figure 2. (A) Correlation between ocular pulse amplitude and change of intraocular pressure (IOP) between sitting IOP and supine
IOP 10 minutes after taking supine position. (B) Correlation between axial length and changes of IOP between sitting IOP and supine

IOP 10 minutes after taking supine position.

Table 3. Correlation between positional IOP change and ocular parameters

GAT IOP DCT IOP

TonoPen® IOP OPA CCT AL ACD

0.121 (0.423)  0.204 (0.173)
0.186 (0.215)  0.154 (0.306)
-0.023 (0.882) -0.068 (0.653)

Supine-0 minute
Supine-10 minutes

Supine-30 minutes

-0.227 (0.130)
-0.162 (0.283)
-0.248 (0.163)

0.025 (0.870) -0.093 (0.541) -0.042 (0.782) 0.149 (0.324)
0.340 (0.021) 0.174 (0.246) -0.410 (0.005) -0.123 (0.416)
0.092 (0.545) 0.063 (0.680) -0.161 (0.284) -0.165 (0.274)

Pearson correlation coefficient r (p-value).

IOP = intra ocular pressure; GAT = Goldmann applanation tonometer; DCT = dynamic contour tonometer; OPA = ocular pulse amplitude;
CCT = central corneal thickness; AL = axial length; ACD = anterior chamber depth.

Table 4. Correlation between positional [OP change and severity of glaucomatous visual field defects

MD

PSD VFI

-0.015 (0.922)
-0.170 (0.265)
-0.161 (0.290)

Supine - 0 minute
Supine - 10 minutes
Supine - 30 minutes

-0.036 (0.817) 0.009 (0.951)
0.213 (0.161) -0.150 (0.326)
0.241 (0.111) -0.150 (0.324)

Pearson correlation coefficient r (p-value).

IOP = intra ocular pressure; MD = mean deviation; PSD = pattern standard deviation; VFI = visual field index.
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