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Study of the effects of aging, refraction and intraocular pressure levels on retinal nerve fiber layer
thickness of normal healthy Japanese eyes

Maki KaTal, Hiroshi OHGURO
Department of Ophthalmology, Sapporo Medical University School of Medicine (Chief: Prof. H. OHGURO)

ABSTRACT

Purpose: In order to study the effects of aging, refraction and intraocular pressure levels on peripapillary retinal
nerve fiber layer (RNFL) thickness, the eyes of healthy Japanese individuals were evaluated.

Methods: Using optical coherence tomography (OCT), the average RNFL thickness and each of the twelve
30-degree clock-hour sector averages were measured in 103 normal eyes from 53 men and 143 eyes from 73 women
(mean age 45.5 + 16.5 years, range 22-87 years) and 12 ocular hypertensive eyes from 7 men and 33 eyes from 18
women (mean age 59.9 + 12.1 years, range 36-83 years).

Results: (1) RNFL thickness in the superior and inferior-temporal segments was significantly reduced with the
advancement of age (P < 0.05). (2) Both the average RNFL thickness and RNFL thickness of nasal half-quadrants in
myopic eyes were thinner than those in non-myopic eyes (P < 0.01). Conversely, but with the exception of the 7, 10 and
11 o'clock positions, RNFL thickness of temporal half-quadrants in whole segments of myopic eyes was thicker than
that in non-myopic eyes (P < 0.01). (3) The average RNFL thickness, inferior-nasal segments and superior-temporal
segments were significantly thinner in ocular hypertensive eyes than in normal eyes (P < 0.05).

Conclusions: The present study demonstrates that RNFL thickness of normal Japanese eye is significantly affected
by aging, refraction and intraocular pressure levels. As a result, specific control data of normal Japanese eyes should be
utilized in order to detect glaucoma in its early stage.

(Received October 28, 2010 and Accepted January 24, 2011)
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0O Right eye 12 o'clock

Figure 1 Twelve 30-degree clock-hour sector of peripapillary
RNFL
Using OCT, the average RNFL thickness and each of
the twelve 30-degree clock-hour sector averages were
measured.

superior quadrant: 11, 12, 1 o'clock
temporal quadrant: 8, 9, 10 o'clock
inferior quadrant: 5, 6, 7 o'clock
nasal quadrant: 2, 3, 4 o'clock.
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Figure 2 Sample OCT3 display of patient data.
RNFL was measured and analyzed using normative
database of OCT3.
0 O Right eye
00 Lefteye
0 O Comparison of both eyes. (Solid line is right eye,
dotted line is left eye)
From the left on superior-temporal segment, superior
segment, inferior segment, and inferior-temporal
segment indicating RNFL thickness. Scan results are
indicated by the circular arrows order.
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Table 1 RNFL thickness of normal eyes and ocular hypertensive eyes. (mean + SDum)

Clock-hour Total n0J 246 Non-myopic n0J 158 Myopic nJ 88 OH nO 45
0o 140.0+24.7 137.9+24.1 143.8+25.4 128.3+25.7
superior 120 128.3%25.1 131.7£25.3 122.0+23.7 119.5+32.2
] 10 109.1+27.2 113.7+27.8 100.9+24.4 107.6£31.5
] 20 84.2+26.3 88.4+26.9 76.6+23.7 80.0+22.0
nasal 30 68.9+16.1 71.9+16.8 63.4+13.3 60.1+12.8
[l 40 84.2+23.1 90.4+23.9 73.1+16.7 69.6+17.0
[l 50 117.3+26.8 125.0+25.2 103.5+24.1 93.9+19.6
inferior 60 142.4+27.1 146.8+25.8 134.5£27.7 126.7£27.0
0 70 131.8+39.1 124.4+40.4 145.0+33.1 135.3£23.5
[] 8O 82.1+25.5 74.6x19.9 95.4+28.8 80.5+22.3
temporal 90 76.2+20.3 73.0x19.4 82.0+20.5 61.8+15.6
[] 100 110.8+28.4 107.9+28.0 116.1+28.4 92.2+25.8

OHU Ocular hypertensive eyes
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Figure 3 Normal Japanese mean RNFL thickness and the
RNFL normative database of OCT3
In most of the segments, [mean(] SD] RNFL thickness
of normal Japanese eyes was thicker than the RNFL
normative database of OCT3, especially in temporal and
nasal quadrants.
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Figure 4 RNFL thickness of normal non-myopic eyes stratified by age category
RNFL thickness in the superior (11, 12, 1 o'clock) and inferior-temporal (6, 7, 8 o'clock) segments was
significantly reduced with the advancement of age (P < 0.05).
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Figure 5 RNFL thickness of myopic and non-myopic eyes.
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Both the average RNFL thickness and RNFL thickness of nasal half-quadrants in myopic eyes were thinner than those in non-
myopic eyes (P < 0.01). Conversely, but with the exception of the 7, 10 and 11 o'clock positions, RNFL thickness of temporal
half-quadrants in whole segments of myopic eyes was thicker than that in non-myopic eyes (P < 0.01).
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Figure 6 RNFL thickness of normal eyes and ocular hypertensive eyes
The average RNFL thickness, inferior-nasal segments and superior-temporal segments were significantly thinner

in ocular hypertensive eyes than in normal eyes (P < 0.05).
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Table 2 Prevalence of glaucoma
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