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Comparison of Optic Disc Parameters Using Spectralis Radial and Cubic Pattern Scans

Conclusion

To compare radial and cube ONH scan 
patterns for 

1) identifying the BMO, 
2) estimating the BMO-MRW and its 
rate of change, 
and
3) for differentiating between healthy 
and glaucoma eyes using BMO-MRW 
measurements.
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Background
Image acquisition:
•The ONH of subject eyes were imaged using Spectralis© OCT-HRA (Heidelberg 
Engineering, Heidelberg, Germany). 
•The 4.5 x 4.5 mm cube scan centered on the optic nerve head (ONH) is comprised of 
30°wide, 73 B-scans with 768 A-scans per B-scan.
•The radial scan centered on the ONH is comprised of 30° wide, 48 B-scans with 1024 
A-scans per B-scan. 
•Both scan patterns were obtained on the same day
Image Segmentation:
•San Diego Automated Layer Segmentation (SALSA) was used to automatically segment 
BMO-MRW in each eye [2].
Statistical analysis
•The analysis was performed with commercial statistical software package (SAS 
Institute, Inc., Cary, NC) using the minimum norm quadratic unbiased estimation 
method. Differences in the intercept and slope between healthy and progressing 
glaucoma eyes were modeled as fixed effects, and the individual distribution of intercept 
and slope between subjects were modeled as random effects. 
•The model was adjusted for age and the correlation between eyes was accounted for in 
the model. 
•Receiver operating characteristic (ROC) curves were used to compare the diagnostic 
accuracy of the two scan patterns. Age adjustment was performed using the ROC 
regression model. 

Method

•Study participants from the diagnostic 
innovations in glaucoma study (DIGS).

•Glaucoma diagnosis established using 
3 consecutive visual field defects.

Subjects

Table 1: Description of the healthy and 
glaucoma subjects (mean and range)

Healthy (n=60) Glaucoma (n=189)

Subjects 30 100

Age (years) 48±12 71±11

Follow-up (years) 1.6 (1.2-1.8) 2.6 (2.1-3.4)

MD (dB) -0.05±1.26 -3.7±5.3

•Developments in spectral-domain optical 
coherence tomography (SD-OCT) have allowed 
for a better evaluation of microstructures that 
are undetectable by funduscopic examination.

•Bruch's membrane opening (BMO) location 
has been recently shown to be stable in normal 
and progressing glaucoma eyes with follow-up 
between 3 and 4 years [1]

•The BMO minimum rim width (BMO-MRW), 
defined as the minimum distance from the 
BMO to the internal limiting membrane (ILM), 
has been found to be a better predictor of total 
deviation of visual field and visual field 
sensitivity threshold than retinal nerve fiber 
layer (RNFL) thickness in patients with 
glaucoma.

•The cube and radial scans are the two most 
widely used imaging patterns in SD-OCT. 

Figure  4. Comparing Diagnostic Accuracy for cube and radial scans:  Age, disc 
size and axial length adjusted receiver operating characteristic (ROC) curves 
for ONH MRW for radial and cube scan patterns were similar.

BMO Location
•The average differences in BMO location between cube and radial scans in healthy and 
glaucoma eyes were 2.2 (SD=2.0) and 2.14 voxels (SD=1.33), respectively. 

BMO-MRW Baseline 

•Although the cube scan based BMO-MRW was 
significantly smaller than the radial scan based BMO-
MRW, we found no significant difference between cube 
and radial scans for detecting glaucoma, identifying 
BMO location, and measuring BMO-MRW rate of change.  

•These results suggest that the ONH cube scan as well 
as the radial scan can be used for calculating MRW and 
for monitoring glaucoma.

•Independent datasets with longer follow-up are needed 
to validate these findings.  
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Table 2. BMO Location Difference Between Cubic and Radial 
Scan (Voxels)

Global Temporal Superio
r

Nasal Inferior

Glaucoma 2.25 
(±2.01)

1.70 
(±1.27)

2.19 
(±1.46)

1.77 
(±1.37)

2.50 
(±2.5329)

Normal 2.14 
(±1.33)

1.86 
(±1.34)

2.27 
(±1.22)

1.81
(±1.40)

2.36 
(±1.7242)

Table 3. BMO-MRW Baseline value obtained 
from the Cube and Radial Scan (µm)

Cube Radial P-Value

Normal N=60
Global 301.9   (±57.8) 334.7   (±61.8) 0.003

Superior 318.1   (±71.4) 348.1   (±67.4) 0.027

Inferior 339.6   (±70.2) 371.3   (±77.5) 0.033

Temporal 216.0   (±50.1) 236.5   (±52.6) 0.038

Nasal 336.5   (±67.0) 365.5   (±74.6) 0.029

Glaucoma N=189
Global 181.2   (±63.0) 210.2   (±67.2) <0.0001

Superior 176.9   (±76.1) 210.6   (±80.7) <0.0001

Inferior 196.5   (±73.5) 211.8   (±79.7) 0.034

Temporal 143.7   (±52.5) 162.1   (±54.8) 0.001

Nasal 209.4   (±82.9) 242.5   (±86.7) <0.0001

BMO-MRW Rate of Change 
•Cube and radial scan showed no statistical difference in the BMO-
MRW rate of change (mean follow-up years) among both healthy 
(cube: -1.47 µm /yr and radial: -1.53 µm /yr, respectively P=0.48) 
(1.6 years) and glaucoma eyes (cube: -2.37 µm /yr and radial: 
-2.28 µm /yr, respectively P=0.45) (2.6 years). 

Figure 3. Inverted histogram showing the distribution of BMO-MRW rate of change 
obtained from the cubic and radial scans in healthy and glaucoma eyes.
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Healthy Glaucoma

•Both cube and radial scan based BMO-MRW average rates of change were significantly faster in glaucoma eyes compared to healthy eyes (p<0.001). 

Figure 1 Distribution of the differences in voxels between radial 
and cubic pattern scans of BMO location. The majority of the 

differences were 1 to 2 voxels between the two scan patterns.
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Figure 2. Bland-Altman plots of healthy and 
glaucoma eyes show agreement between the radial 
and cubic scans global BMO-MRW baseline values. 

Each blue dot represents a subject. 
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