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Comparison between Optic Disc Torsion of Fellow Eyes in Unilateral
Normal-tension Glaucoma and Normal Eyes

Fu5' - 55 - 2ul - Y’

Jin-Ho Joo, MDl, Jeong Han Choi, MDZ, Tae Gi Kim, MDI, Jaheon Kang, MD, PhD'
Z5|faty QJSHE e A HS|fstnHY otnstu A AS|thEty Cfst ot} ofutstm AL’

Department of Ophthalmology, Kyung Hee University Hospital at Gangdong, Kyung Hee University School ofMedicineI, Seoul, Korea
Division of Ophthalmology, Department of Medicine, Kyung Hee University Graduate School’, Seoul, Korea

Purpose: To determine the association between optic disc tilt and torsion of glaucomatous and fellow eyes of unilateral nor-
mal-tension glaucoma (NTG) patients and normal.

Methods: We measured optic disc tilt and torsion of 23 unilateral NTG patients and 23 normal controls by analyzing fundus pho-
tography and compared 3 groups. We also measured retinal nerve fiber layer (RNFL) thickness through optical coherence to-
mography in 23 unilateral NTG patients and compared the findings with those of normal eyes.

Results: The mean values of optic disc tilt ratio and torsion degree in glaucomatous eyes were 1.17 +0.19° and 15.57 + 8.16°, re-
spectively, while those in fellow eyes were 1.10 + 0.10° and 8.26 + 5.20°. There was no significant difference in tilt ratio (p=0.109),
but there was a significant difference in torsion degree (p = 0.001). The mean values of optic disc tilt ratio and optic disc torsion
in the controls were 1.11 + 0.07° and 3.25 + 2.69°, respectively. Also, there was no significant difference in optic disc tilt ratio (p =
0.601), but a significant difference in optic disc torsion between fellow eyes and controls (p < 0.001). The RNFL thickness of the
same torsion direction in unilateral NTG eyes was measured to be 49.35 + 17.18 ym smaller than the normal value (mean RNFL
thickness: 71.91 + 16.92 pm). Reduced RNFL thickness of the same torsion direction between glaucomatous eyes and fellow
eyes was significantly different (p < 0.001). In addition, it was confirmed that RNFL thickness was significantly decreased accord-
ing to the degree of disc torsion (p = 0.024).

Conclusions: The optic disc torsion showed a significant difference between glaucomatous and fellow eyes in unilateral NTG pa-
tients and normal controls. Also, the RNFL thickness significantly decreased according to the degree of the optic disc torsion.
Therefore, fellow eyes of unilateral NTG patients need to be carefully monitored for the progression of glaucoma.
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Figure 1. Definitions of optic disc tilt and torsion degree with
Image J software. Optic disc tilt ratio was defined as the ratio
between the longest diameter (LD) and shortest diameter (SD)
of the optic disc. Optic disc torsion degree was measured be-
tween the LD and vertical meridian (VM) of the optic disc ().
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Table 1. The results of eye examinations and demographics in 23 patients with unilateral normal-tension glaucoma (NTG) and 46

eyes of 23 normal controls

Glaucomatous eyes (n = 23)

Fellow eyes (n = 23) Normal eyes (n = 46)

Age (years) 57.00 + 14.12
Gender (male:female) 7:16

IOP (mmHg) 15.73 + 2.56
SE (D) -0.84 + 1.57
Axial length (mm) 24.31 + 1.57

57.00 + 14.12 53.35 £ 13.41
7:16 9:14
16.09 + 2.02 15.55 +2.34
-0.94 + 1.74 -0.79 + 1.50
23.88 + 1.04 24.03 + 0.60

Values are presented as mean + SD unless otherwise indicated.
IOP = intraocular pressure; SE = spherical equivalent.

Table 2. The optic disc tilt ratio and torsion degree of 23 patients with unilateral normal-tension glaucoma (NTG) and 46 eyes of 23

normal controls

Fellow eyes (n = 23) Normal eyes (n = 46)

Parameters Glaucomatous eyes (n = 23)
Disc tilt ratio 1.17 £ 0.19
Disc torsion (°) 15.57 + 8.16

1.10 £ 0.10
8.26 +5.20

1.11 £+ 0.08
3.28 +£2.69

Values are presented as mean + SD unless otherwise indicated.
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p=0.056
p=0.109

1.1

1.08

1.06
Optic disc tilt

M G-NTG Fellow eye-NTG M Normal

Optic disc torsion

M G-NTG

Fellow eye-NTG M Normal

Figure 2. The bar chart of the optic disc tilt ratio and torsion degree. Comparisons of the optic disc tilt ratio (A) and torsion degree
(B) between glaucomatous eyes and fellow eyes of 23 patients with unilateral normal-tension glaucoma (NTG) patients, and 46 nor-
mal controls. G-NTG = glaucomatous eyes of unilateral normal-tension glaucoma; Fellow eye-NTG = contralateral normal eyes

of unilateral normal-tension glaucoma.

Table 3. Comparison of Retinal nerve fiber layer (RNFL) thickness by spectral-domain optical coherence tomography (OCT) be-
tween glaucomatous eyes and contralateral normal eyes of 23 patients with unilateral normal-tension glaucoma (NTG)

Glaucomatous eyes

o A7t § shEv, o £7e gupAieE

@ = 23) Fellow eyes (n = 23) p-value
Sector
Same direction (pm) 71.91 + 16.92 115.93 + 17.31 0.001°
Opposite direction (um) 107.22 + 19.43 116.96 + 19.91 0.092
Temporal (pm) 63.09 + 15.14 76.00 + 13.69 0.004"
Nasal (um) 60.96 + 14.97 67.09 + 13.45 0.151
Difference from normal values
Same direction (um) -49.35 + 17.18 -9.70 + 15.17 0.0017
Opposite direction (pm) -11.22 + 19.11 1.48 + 20.93 0.037°
Temporal (um) -9.70 + 14.43 3.22 + 13.72 0.003"
Nasal (um) -11.04 + 14.97 -4.91 + 13.45 0.151
Values are presented as mean + SD unless otherwise indicated.
"Paired r-test; 'p < 0.05.
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