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eAppendix. Methods 

Inclusion and exclusion criteria for IGPS  

Subjects included in the IPGS were required to have POAG, and to have a best-corrected visual 
acuity of at least 20/40, spherical refraction of –8.0 to +3.0 diopters, and cylinder correction of–3.0 to 
+3.0 diopters. Those with a history of ocular surgery other than cataract extraction and glaucoma 
surgery, or with other intraocular diseases (e.g., diabetic retinopathy, retinal vessel occlusion, or 
retinoschisis) or neurologic diseases (e.g., pituitary tumor) that could cause disturbance of the RNFL 
thickness were excluded. POAG was defined as the presence of glaucomatous optic nerve damage 
(i.e., vertical cup-to-disc ratio of ≥0.7, or asymmetry ≥0.2 not explained by difference in disc size, or 
the presence of focal thinning, notching, or a splinter hemorrhage) and associated VF defect without 
other ocular diseases or conditions. A glaucomatous VF defect was defined as (1) values outside the 
normal limits in the glaucoma hemifield test, or (2) three abnormal points, with a probability of being 
normal of P<5%, and one point with a pattern deviation of P<1%, or (3) a pattern standard deviation 
(PSD) of P<5%. Those VF defects were confirmed on two consecutive reliable tests (fixation loss rate 
≤20%, and false-positive and false-negative error rates ≤25%). 

 

SS-OCT Scanning of the Optic Disc 

SS-OCT was performed using the DRI-OCT1 Atlantis system (Topcon). This method of OCT uses a 
light source of a wavelength-sweeping laser centered at 1050 nm with a repetition rate of 100 kHz, 
yielding an 8-μm axial tissue resolution. Images were obtained first using the 6-mm, 12-radial-scan 
protocol centered on the ONH. The 5-line cross scans consisted of two sets of 5 raster scans were 
performed when necessary. The distance between the each scan was determined based on the 
individual disc size (0.1 mm in average). Each lateral scan was obtained by averaging up to 32 single 
images. A three-dimensional (3D) horizontal raster scan protocol consisting of 512×256 A-scans was 
then performed over a square area of 6 mm × 6 mm covering the entire ONH. The speckle noise was 
reduced by applying a weighted moving average from three consecutive single images. Adjustment 
was made for the magnification error by entering the AXL and keratometry values before image 
acquisition. The depth and width of the ODPs were measured with the caliper function of built-in 
software of SS-OCT. Subjects with poor image quality that contour of the temporal LC could not be 
identified clearly in at least 1 of the 12 radial scans or there were more than 5 missing sections in 3D 
raster scans were excluded. 
 

Definition of a photographic ODP 

(1) a sharply localized depression of the LC with deep excavation and loss of laminar architecture, 
resembling a classic pit of the optic disc, (2) extreme pallor of the affected area, especially in contrast 
with other areas of the disc, (3) little or no rim tissue remaining adjacent to the pit, and (4) no 
evidence of optic nerve coloboma or retinal detachment. 

 

Definition of an LC alteration 

(1) presence of focal LC defects violating the curvilinear U- or W-shaped contour of the anterior LC, (2) 
a defect diameter at its opening of >100 mm and a depth of >30 mm, and (3) defects present in two 
neighboring B-scans to avoid false positives. 
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Classification of the microstructure of ODP 

Full-thickness LC defects were those connecting the intraocular space with the retrolaminar space 
without high reflectivity within the hyporeflective defect space. Partial-thickness LC defects were those 
with highly reflective LC tissue partly present at the base, and thus with no visible connection between 
the intraocular and retrolaminar spaces. Mid-peripheral LC defects were those located near the LC 
insertion, with the LC visible on either side of the defect. Finally, far-peripheral LC defects were those 
adjoining the insertion, with the anterior LC visible on only the central side of the defect, and with no 
visible peripheral LC due to masking by the overlying scleral rim.  
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eFigure 1. Determination of the circumferential location of an optic disc pit 
(ODP) 

 
White arrows, photographic (B, D) and microscopic ODPs (C) with full-thickness lamina cribrosa alteration corresponding to the 
photographic ODP. Dashed line, line connecting the center of the scan circle (green circle) and the photographic ODP (white 
arrow) (D) determined the circumferential location of the ODP. Black arrows, points where the dashed line meets the scan 
circle (D, E). 
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eFigure 2. Comparison of the rates of retinal nerve fiber layer (RNFL) thinning 
between the ODP and non-ODP groups  

 

 
Asterisks indicate statistical differences between groups. 
Abbreviations: NS, nasosuperior; N, nasal; NI, nasoinferior; TI, temporoinferior; T, temporal; TS, temporosuperior; G, global; 
Max, maximum. 
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eTable 1. Comparison of clinical characteristics between the ODP and non-ODP 
groups 

 ODP group (n=83) non–ODP group (n=80)

Age (years) 60.05 ± 12.36   59.60 ± 11.61 

Female, n (%) 51 (61.4) 46 (57.5) 

Spherical error (D) -0.88 ± 2.92 -0.98 ± 3.13 

Axial length (mm) 23.68 ± 3.91 24.36 ± 1.40 

Central corneal thickness (μm) 555.73 ± 32.26  558.29 ± 31.46 

Untreated IOP (mmHg) 16.80 ± 4.01 16.48 ± 5.10 

Mean FU IOP (mmHg) 12.02 ± 1.72 12.12 ± 1.77 

IOP fluctuation during FU (SD) 1.53 ± 0.74 1.58 ± 0.64 

FU duration (years) 3.19 ± 0.50 3.29 ± 0.47 

Number of OCT RNFL scans, n 4.73 ± 0.26 4.69 ± 0.31 

Global RNFL thickness (μm) 75.29 ± 12.79 74.11 ± 14.39 

Visual field MD (dB) -6.44 ± 6.45 -6.68 ± 6.94 

Visual field PSD (dB) 8.87 ± 8.14 6.84 ± 4.53 

Disc hemorrhage episode, n (%) 27 (32.5) 28 (35.0) 

β-zone parapapillary atrophy, n (%) 52 (62.7) 55 (68.8) 

 
Abbreviations: ODP, optic disc pit; IOP, intraocular pressure; FU, follow up; RNFL, retinal nerve fiber layer; MD, mean deviation; 
PSD, pattern standard deviation. 
Values are mean ± standard deviation unless otherwise indicated.   
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eTable 2. Factors influencing the rate of global RNFL thinning 

 
Univariable Analysis Multivariable Analysis1 Multivariable Analysis2 Multivariable Analysis3 

β 95 % CI P value β 95 % CI P value β 95 % CI P value β 95 % CI P value

Age, for each year older -0.01 -0.03 to 0.00 .09 -0.01 -0.02 to 0.01 .51 -0.01 -0.02 to 0.01 .53 -0.00 -0.02 to 0.01 .60 

Gender, male -0.02 -0.41 to 0.37 .93          

Axial length, per 1mm 
increase 

-0.04 -0.12 to 0.04 .36          

Central corneal 
thickness, per 1μm 
increase 

0.00 -0.01 to 0.01 .93          

Untreated IOP, per 
1mmHg increase 

-0.07 -0.11 to -0.03 .001 -0.07 -0.11 to -0.03 .001 -0.07 -0.12 to -0.03 .001 -0.07 -0.12 to -0.03 .001 

Mean FU IOP, per 
1mmHg increase 

0.04 -0.07 to 0.15 .44          

IOP fluctuation during 
FU, per 1SD increase  

-0.04 -0.32 to 0.23 .75          

Global RNFL thickness, 
per 1μm increase 

-0.01 -0.02 to 0.01 .41          

Visual field MD, per 1dB 
increase 

0.01 -0.02 to 0.04 .44          

Visual field PSD, per 1dB 
increase 

0.00 -0.03 to 0.03 .96          

Disc Hemorrhage -0.51 -0.91 to -0.12 .01 -0.74 -1.79 to 0.31 .003 -0.75 -1.79 to 0.30 .002 -0.75 -1.80 to 0.29 .001 
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β-zone PPA -0.59 -0.98 to -0.20 .004 -0.47 -1.13 to 0.20 .02 -0.47 -1.13 to 0.19 .02 -0.48 -1.14 to 0.18 .01 

ODP, presence -0.51 -0.89 to -0.14 .008 -0.41 -1.14 to 0.32 .02       

ODP, marginal location   .006      .05    

  Mid-peripheral ODP -0.22 -0.71 to 0.27 .38    -0.68 -1.56 to 0.20 .13    

  Far-peripheral ODP -0.70 -1.13 to -0.28 .001    -0.13 -1.02 to 0.77 .78    

  No ODP Ref      Ref      

ODP, depth   .02         .05 

Full-thickness ODP -0.42 -0.90 to 0.07 .09       -0.81 -1.66 to 0.03 .06 

Partial-thickness ODP -0.58 -1.02 to -0.14 .01       0.12 -0.82 to 1.06 .80 

No ODP Ref         Ref   

Abbreviations: RNFL, Retinal nerve fiber layer; CI, confidence interval; IOP, intraocular pressure; FU, follow-up; MD, mean deviation; PSD, pattern standard deviation; PPA, parapapillary atrophy; ODP, 
optic disc pit. 
Only variables with P < 0.1 in the univariable analysis were included in the multivariable model.  
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eTable 3. Factors influencing the maximum rate of RNFL thinning  

 
Univariable Analysis Multivariable Analysis1 Multivariable Analysis2 Multivariable Analysis3 

β 95 % CI P value β 95 % CI P value β 95 % CI P value β 95 % CI P value

Age, for each year older -0.02 -0.06 to 0.02 .30          

Gender, male -0.16 -1.18 to 0.87 .76          

Axial length, per 1mm 
increase 

-0.10 -0.33 to 0.12 .37          

Central corneal 
thickness, per 1μm 
increase 

-0.01 -0.03 to 0.01 .41          

Untreated IOP, per 
1mmHg increase 

-0.19 -0.30 to -0.07 .001 -0.24 -0.35 to -0.13 <.001 -0.22 -0.33 to -0.11 <.001 -0.23 -0.34 to -0.13 <.001 

Mean FU IOP, per 
1mmHg increase 

-0.07 -0.36 to 0.22 .65          

IOP fluctuation during 
FU, per 1SD increase  

-0.11 -0.84 to 0.62 .76          

Global RNFL thickness, 
per 1μm increase 

-0.04 -0.07 to 0.00 .05 -0.03 -0.07 to 0.01 .09 -0.03 -0.06 to 0.01 .15 -0.03 -0.07 to 0.01 .10 

VF MD, per 1dB increase -0.04 -0.12 to 0.03 .25          

VF PSD, per 1dB 
increase 

0.06 -0.02 to 0.13 .13          

Disc Hemorrhage -2.00 -3.02 to -0.99 <.001 -1.54 -2.88 to -0.19 <.001 -1.56 -2.89 to -0.22 <.001 -1.54 -2.89 to -0.20 <.001 
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β-zone PPA -0.86 -1.91 to 0.19 .11          

ODP, presence -1.30 -2.28 to -0.32 .01 -1.04 -2.14 to 0.07 .004       

ODP, marginal location   .002      .006    

  Mid-peripheral ODP -0.27 -1.54 to 1.01 .68    -0.14 -1.53 to 1.25 .84    

  Far-peripheral ODP -1.98 -3.10 to -0.87 .001    -1.75 -3.05 to -0.46 .008    

  No ODP Ref      Ref      

ODP, depth   .007         .005 

  Full-thickness ODP -0.55 -1.81 to 0.71 .39       -0.52 -1.91 to 0.87 .46 

  Partial-thickness ODP -1.85 -2.98 to -0.71 .002       -1.45 -2.75 to -0.16 .03 

No ODP Ref         Ref   

Abbreviations: RNFL, Retinal nerve fiber layer; CI, confidence interval; IOP, intraocular pressure; FU, follow-up; MD, mean deviation; PSD, pattern standard deviation; PPA, parapapillary atrophy; ODP, 
optic disc pit. 
Only variables with P < 0.1 in the univariable analysis were included in the multivariable model.  

 

 


