
101© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2021 
K. H. Park, T.-W. Kim (eds.), OCT Imaging in Glaucoma, 
https://doi.org/10.1007/978-981-16-1178-0_8

Imaging in Myopic Glaucoma

Seok Hwan Kim

Abstract

Myopia is an important risk factor for glau-
coma. The prevalence of myopia is increas-
ing dramatically, and thus too, myopic 
glaucoma will be more often encountered. 
Recent advances in Spectral-Domain Optical 
Coherence Tomography (SD-OCT) technol-
ogy enable fast, objective, and quantitative 
structural imaging of the optic nerve head 
(ONH), retinal nerve fiber layer (RNFL), and 
macula for facilitated and enhanced glau-
coma diagnostics. However, myopic eyes 
have unique structural features, which might 
cause artifacts in OCT imaging or induce false 
positivity or negativity in interpreting OCT 
results. For correct diagnosis of glaucoma, it 
is essential to understand myopic eyes’ struc-
tural features that might affect imaging and 
interpretation of OCT. The key OCT param-
eters in glaucoma diagnosis include peri-
papillary RNFL thickness, macular ganglion 
cell-inner plexiform layer (GCIPL) thickness, 
and neuroretinal rim thickness measurements. 
Here, I review the anatomical features of these 
structures in myopia, how they affect imaging 
and the diagnostic performance of OCT, how 
these structures and tests might be misinter-

preted, and how to overcome pitfalls and to 
make correct diagnoses of myopic eyes with 
or without glaucoma.
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1  RNFL Imaging in Myopia

1.1  Characteristics of RNFL 
Thickness in Myopia

Since the era of Stratus OCT, several studies have 
shown that myopic eyes have thinner-measured 
RNFL thickness (Choi and Lee 2006; Leung 
et  al. 2006; Vernon et  al. 2008; Budenz et  al. 
2007). Leung et  al. (2006) reported that RNFL 
measurements were lower in highly myopic eyes 
than in low-to-moderate myopic eyes. Budenz 
et  al. (2007) recruited 328 normal eyes with 
various refractive errors (−11.75 to +6.75 diop-
ters) and reported that higher myopic eyes had a 
thinner- measured RNFL with a significant nega-
tive correlation between spherical equivalent/
axial length and RNFL thickness. Studies utiliz-
ing SD-OCT have shown similar results (Kang 
et al. 2010; Wang et al. 2011; Mohammad Salih 
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2012). Although many studies have reported thin-
ner RNFL thickness measurements in myopic 
eyes, it was uncertain if this finding resulted from 
an actual decrease of RNFL thickness in myopic 
eyes or if it was caused by factors affecting the 
accuracy of any OCT measurements.

Traditionally, peripapillary RNFL thickness 
has been measured along a circle scan of 1.73 mm 
radius. Because of the magnification effect, the 
actual scanning radius in a myopic eye could be 
longer than 1.73 mm. The relationship between 
the measurement obtained from the OCT image 
and the actual size of the fundus dimension 
can be expressed as t = p * q * s, where t is the 
actual fundus dimension, s is the measurement 
obtained using OCT, p is the magnification fac-
tor for the camera of the imaging system, and q 
is the magnification factor for the eye (Littmann 
1982). The p is a constant in a telecentric system, 
which is 3.382  in the Cirrus and Stratus OCT 
systems (Carl Zeiss Meditec, California, USA). 
The ocular magnification factor q of the eye can 
be determined with the formula q  =  0.01306 

* (axial length  −  1.82) (Bennett et  al. 1994). 
Therefore, the actual radius of the scan circle on 
the fundus (mm) equals 3.382 * 0.01306 (axial 
length − 1.82) * 1.73 (mm). For example, in an 
eye of 28 mm axial length, the actual scanning 
radius will increase to 2.00 mm, and in an eye of 
20 mm axial length, it will decrease to 1.39 mm 
(Savini et al. 2012). Thus, in myopic eyes with 
long axial length, the larger actual scanning circle 
in OCT might underestimate RNFL thickness.

Kang et al. (2010) first reported RNFL thick-
ness measurement with Cirrus OCT after correc-
tion of the magnification effect in myopic eyes. 
Before adjusting the ocular magnification, the 
mean RNFL significantly decreased with spheri-
cal equivalent and increased with axial length. In 
contrast, after adjusting the ocular magnification, 
the mean RNFL thickness showed no correlation 
with spherical equivalent and only a weak positive 
correlation with axial length. Savini et al. (2012) 
also showed that RNFL thickness decreased with 
longer axial length, but this relationship disap-
peared with correction of axial- length- induced 
ocular magnification by the Littmann formula. 
These findings suggest that many previous stud-

ies reporting decreased mean RNFL thickness in 
myopia may, at least partly, have resulted from 
underestimation of thickness rather than from any 
true anatomical difference. Nevertheless, current 
OCT devices do not have any built-in function 
for correction of ocular magnification. Therefore, 
when evaluating OCT results for myopic eyes, 
it should be considered that even myopic eyes 
without glaucoma can show decreased peripapil-
lary RNFL thickness.

1.2  Distribution Profile of RNFL 
Thickness in Myopia

Myopic eyes show different RNFL thickness 
profiles in OCT imaging. Kim et al. (2010) com-
pared circumpapillary RNFL thickness profiles 
between a high-myopia group and a low-myopia 
group. Whereas the highly myopic eyes had sig-
nificantly thinner RNFLs in the non-temporal 
sectors, they had significantly thicker RNFLs in 
the temporal quadrant compared with the low- 
myopia group. Hong et al. studied the angles of 
peaks in circumpapillary RNFL thickness pro-
files for young male adults and found a signifi-
cant correlation between the angle and the degree 
of myopia (Hong et  al. 2010). With increas-
ing myopia, the peaks of RNFL thickness were 
closer to the temporal quadrant. Because the 
normative database of Stratus and Cirrus OCT 
devices largely comprises data from normal eyes 
with no or low myopia, both studies raised the 
possibility of misdiagnosis of glaucoma in myo-
pic eyes without glaucoma. Leung et al. (2012) 
studied the RNFL distribution profile in myopic 
eyes using the RNFL thickness map of Cirrus 
OCT.  They found that the RNFL distribution 
angle also diminished with increasing myopia 
and that this reduction could lead to false- positive 
classification of abnormal RNFL measurement 
on the RNFL thickness deviation map (Fig. 1).

Chung and Yoo (2011) raised the possibility of 
an inappropriate location of the OCT scan circle 
to explain the different RNFL thickness profiles 
in eyes with myopic tilted disc. After automated 
RNFL analysis by the Cirrus OCT built-in algo-
rithm, the authors manually relocated the calcu-
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lation circle, centering it based on the contours 
of the neural canal opening (NCO). They found 
that in the new circle location, the mean number 
of abnormal clock-hour sectors as well as the 
proportion of eyes with abnormal clock-hour 
sectors at the 5% level of the built-in normative 

database was significantly lower. This result sug-
gested that the NCO might be a suitable refer-
ence for peripapillary RNFL imaging. Lee et al. 
(2016) investigated circumpapillary RNFL thick-
ness centered on the Bruch’s membrane open-
ing (BMO) with Spectralis OCT (Heidelberg 
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Fig. 1 The OCT RNFL image of a patient with unilateral 
myopia in the right eye. Despite normal disc, RNFL photo 
and visual field test, the OCT image of the right eye shows 

false-positives in the RNFL quadrants/clock hours analy-
sis and deviation map due to the different profile of RNFL 
thickness
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Engineering, Heidelberg, Germany), and showed 
that the new RNFL scanning algorithm had better 
diagnostic performance, particularly for myopic 
eyes with externally oblique border tissue.

In clinical practice, adjusting the circle scan 
location for every myopic eye might not be practi-
cal. However, clinicians, in order to minimize the 
probability of misdiagnosis, should always evalu-
ate circumpapillary RNFL thickness or an RNFL 
thickness deviation map with caution considering 
the different RNFL profiles in myopic eyes.

1.3  High False Positivity 
in Myopia

The principal analysis of conventional OCT 
devices for diagnosis of glaucoma is based on 
measurement of RNFL thickness along the circle 
scan and comparison of the value to the built-in 
normative database. Due to the thinner RNFL 
thickness measurement and different distribu-
tion profiles in myopic eyes, high false-posi-
tivity rates for diagnostic performance of OCT 
have been reported from the era of Stratus OCT 
(Leung et  al. 2006; Vernon et  al. 2008). Leung 
et al. (2006) first reported that a significant pro-
portion of myopic eyes were identified as abnor-
mal based on the normative database provided in 
Stratus OCT. The most frequently abnormal sec-
tor was 2 o’clock, where 44.3% of myopic eyes 
were below the 95% confidence interval of the 
age-matched normative database. In addition, 
more eyes were classified as abnormal in the 
high-myopia group than in the low-to-moderate 
myopia group. Vernon et  al. (2008) reported a 
similar finding with highly myopic Caucasians, 
specifically a substantial proportion of false-
positivity errors. These studies both concluded 
that the normative database may not be entirely 
reliable for the evaluation of RNFL thickness in 
myopic eyes. Thus, the current in-machine nor-
mative database should be used with caution in 
the case of myopic eyes.

Studies with SD-OCT have shown similar 
findings (Leung et al. 2012; Aref et al. 2014; Qiu 
et al. 2011; Kim et al. 2011a). Leung et al. (2012) 
analyzed abnormal RNFL measurements on the 

RNFL thickness deviation map in Cirrus OCT 
and found that the reduction in the RNFL dis-
tribution angle with increasing myopia affected 
the false positivity. Qiu et  al. (2011) reported 
that the frequency of false-positives was even 
higher in Cirrus OCT than in Stratus OCT. Kim 
et al. (2011a) studied the factors contributing to 
false- positive RNFL color-code results in Cirrus 
OCT.  The overall false-positivity rate of 149 
healthy eyes was as high as 26.2%, and eyes of 
longer axial length were more likely to show 
false-positive results.

1.4  Myopic Normative Database

Although myopic eyes have thinner RNFL thick-
ness measurements and different thickness pro-
files in OCT, the normative databases of current 
OCT devices do not include moderate-to-highly 
myopic eyes. In the Cirrus OCT, the mean refrac-
tive error of 271 eyes in the normative database 
was −0.82D (SD 1.96D) (Knight et  al. 2012). 
In order to decrease the frequency of false-pos-
itive errors in myopic eyes, the diagnostic per-
formances of normative databases comprising 
myopic eyes have been studied. Biswas et  al. 
(2016) obtained a normative database including 
180 highly myopic eyes (spherical equivalent, 
−6.0D or less), and showed that the application 
of such a myopic normative database improved 
the specificity for detection of glaucomatous 
RNFL abnormalities in eyes with high myopia. 
This improvement in specificities did not trade-
off an overall sensitivity for detection of glau-
coma; rather, improved sensitivity was observed 
in certain criteria. Similarly, Seol et  al. (2017) 
obtained a normative database comprising 154 
myopic eyes ranging from mild to severe myopia. 
They found that the myopic normative database 
showed a higher specificity than did the built-
in normative database in quadrant RNFL thick-
ness, clock-hour RNFL thickness, and GCIPL 
thickness, whereas the sensitivities of the OCT 
color probability codes after applying the built-
in and myopic normative databases were not 
statistically different. Therefore, the authors of 
both studies suggested the importance of incor-
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porating a myopic normative database in OCT 
instruments for the evaluation of RNFL mea-
surements in myopic eyes. Unfortunately, none 
of the commercially available OCT devices has a 
built-in normative database of moderate-to-high 
myopia for RNFL thickness analysis. The retina 
scan–OCT (Nidek Co, Ltd) has a normative data-
base including myopic eyes of long axial length 
(26–29 mm), but it is used only for macular map 
analysis (Nakanishi et al. 2015).

1.5  Imaging Artifacts in RNFL 
imaging

Proper segmentation of RNFL thickness is a fun-
damental step in the evaluation of OCT RNFL 
measurements. However, several studies have 
reported segmentation errors for myopic eyes. 
Nakano et  al. (2013) reported that circumpap-
illary RNFL segmentation errors were more 
prevalent in patients with high myopia than in 
those without. The authors suggested that the 
error sources were related to myopic peripapil-
lary changes that had crossed the circumpapillary 
RNFL circle scan and were of low signal inten-
sity. Correspondingly, Suwan et al. (2018) found 
that 14% of normal myopic eyes and 44% of 
myopic glaucoma eyes had RNFL segmentation 
errors requiring manual correction in OCT. The 
authors also found that correction of the errors 
significantly improved the glaucoma-diagnostic 
capability. Kamal Salah et  al. (2015) reported 
the effect of peripapillary neurosensory reti-
nal detachment on RNFL measurement in high 
myopia. This study showed that eyes with peri-
papillary neurosensory retinal detachment had 
a significantly greater average RFNL thickness 
relative to those without peripapillary detach-
ment, due to misidentification of the outer profile 
of the RFNL.

Retinal pathologies along the circle scan as 
well as segmentation errors of OCT software 
may affect RNFL thickness measurement of 
OCT.  Thus, careful interpretation is required 
for the evaluation of OCT reports on myopic 
eyes. Because manual correction of segmenta-
tion errors is currently time-consuming and not 

provided for in all commercially available OCT 
devices, the development of a more accurate 
automated segmentation algorithm is necessary.

2  Macular Imaging in Myopia

2.1  Macular Imaging in Glaucoma

Glaucoma is characterized by selective loss of 
retinal ganglion cells (RGC). Since the macular 
area contains more than 50% of all RGCs and 
the RGC bodies are 10 to 20 times the diame-
ter of their axons, the macular area is important 
in the detection of glaucomatous RGC damage 
(Hood et  al. 2013). From the idea that macular 
thickness can reflect glaucomatous damage, the 
change of macular thickness as a measure of 
glaucoma had been studied prior to OCT’s intro-
duction (Zeimer et al. 1998). Later, with Stratus 
OCT, several studies tested whether assessment 
of macular thickness might outperform circum-
papillary RNFL measurement. Initial research 
investigating total macular thickness showed that 
circumpapillary RNFL evaluation was superior 
to that of macular thickness, due probably to the 
retinal thickness other than the RGC layer mask-
ing glaucomatous change (Guedes et  al. 2003; 
Wollstein et al. 2004). Customized segmentation 
of the inner retinal complex (RGC layer+inner 
plexiform and nuclear layers) by Stratus OCT 
showed comparable diagnostic performance to 
circumpapillary RNFL for glaucoma diagnosis, 
which served to raise the importance of segmen-
tation analysis (Ishikawa et al. 2005).

Introduction of SD-OCT enabled segmented 
macular thickness measurements by a built-in 
segmentation algorithm. Several commercially 
available SD-OCTs provide different segmented 
macular thickness measurements. RTVue 
FD-OCT (Optovue, Fremont, California, USA) 
provides the macular ganglion cell complex 
(GCC), which is the sum of the macular RNFL, 
ganglion cell layer (GCL) and inner plexiform 
layer (IPL). Cirrus SD-OCT provides macular 
ganglion cell–inner plexiform layer (GCIPL) 
thickness via a macular ganglion cell analysis 
(GCA) algorithm. Topcon 3D-OCT (Topcon, 
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Tokyo, Japan) provides both GCC and GCIPL 
thickness. Spectralis OCT enables separate mea-
surement of the entire retinal layers. Several stud-
ies have shown that the diagnostic ability of the 
macular thickness parameters is comparable to 
that of RNFL thickness for diagnosis of manifest 
glaucoma (Mwanza et  al. 2012; Oddone et  al. 
2016).

Whereas circumpapillary RNFL thickness 
measurement is affected by several factors such 
as disc size (Savini et al. 2005), disc tilt (Hwang 
et al. 2012a), and axial length (Kang et al. 2010; 
Wang et al. 2011; Mohammad Salih 2012), mac-
ular GCIPL thickness is less influenced by them 
(Lee et al. 2014; Jeong et al. 2016). Therefore, the 
diagnostic benefit of macular thickness param-
eters in myopic glaucoma has been studied.

2.2  Diagnostic Ability of Macular 
Parameters in Myopia

Initial studies evaluating the ability of macular 
thickness to detect glaucoma in myopia have 
used RTVue OCT with GCC parameters. Kim 
et al. (2011b) compared the diagnostic ability to 
detect glaucoma between macular GCC and peri-
papillary RNFL thickness in highly myopic eyes 
using RTVue OCT.  They found that the macu-
lar GCC thickness measurements had higher 
AUROC than did peripapillary RNFL thickness 
in highly myopic eyes for detection of glaucoma, 
but without statistical significance. Shoji et  al. 
(2011) determined that the diagnostic power of 
GCC parameters was significantly higher than 
that of circumpapillary RNFL parameters in 
high myopia. Another paper by Shoji et al. stud-
ied the effects of high myopia on the glaucoma- 
diagnostic ability of OCT parameters. The ability 
of circumpapillary RNFL measurement to detect 
glaucoma in highly myopic eyes was inferior to 
that in emmetropic eyes, whereas macular GCC 
measurements showed a good ability to detect 
glaucoma in both groups. Based on the results of 
these studies, it can be concluded that macular 
GCC thickness has a glaucoma-diagnostic ability 
comparable or superior to that of circumpapillary 
RNFL thickness for highly myopic eyes.

GCC is the sum of three layers, the RNFL, 
GCL, and IPL, whereas GCIPL is the sum of 
the GCL and IPL.  Thus, GCPIL is less influ-
enced by RNFL thickness variation than GCC 
thickness is. Several studies have investigated its 
glaucoma detection ability for myopic eyes. Choi 
et al. (2013) compared the glaucoma-diagnostic 
ability of GCIPL with that of circumpapillary 
RNFL thickness in high myopia, finding them 
to be comparable. Seol et al. (2015) studied the 
glaucoma detection ability of GCIPL in myo-
pic preperimetric glaucoma and determined the 
inferotemporal macular GCIPL thickness param-
eter to be the best for detection of PPG in myopic 
eyes, superior to the RNFL thickness parameters.

Besides measuring GCIPL thickness and com-
paring the values with a normative database, other 
approaches to the improvement of glaucoma- 
diagnostic ability have been reported as well. 
Kim et al. introduced a MATLAB-based GCIPL 
hemifield test for detection of GCIPL thickness 
difference across the temporal horizontal raphe 
and evaluated its glaucoma-diagnostic ability in 
highly myopic eyes (Kim et  al. 2015a, 2016). 
They found that the AUC value for the GCIPL 
hemifield test, as compared with the RNFL and 
GCIPL thickness parameters, was the best (Kim 
et al. 2016). Baek et al. (2018) proposed a new 
scoring system combining the topographic signs 
of both RNFL and GCIPL analysis. The system 
had a higher diagnostic ability than the RNFL or 
GCIPL thickness parameters for myopic eyes and 
even for highly myopic eyes. The recently intro-
duced swept-source OCT (SS-OCT) provides a 
wide 12- * 9-mm2 area in a single scan showing 
the macular and peripapillary structures simul-
taneously. Kim et  al. determined that SS-OCT 
wide-field imaging, as compared with conven-
tional SD-OCT, had greater diagnostic power for 
glaucoma with myopia (Kim et al. 2020).

Although the macular parameters in myopic 
eyes have shown similar or better diagnostic abil-
ity relative to the RNFL thickness parameters, 
GCA maps can miss abnormal findings if the 
angular distance between the fovea and an RNFL 
defect is great (Hwang et  al. 2014; Kim et  al. 
2014). In addition, several factors (see below) 
affect macular thickness in myopia. Therefore, 
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macular thickness parameters cannot substitute 
for RNFL thickness evaluation by OCT but rather 
should be considered as complementary to it.

2.3  Imaging Artifacts in Macular 
Imaging

Several studies have reported that segmentation 
errors in OCT total retinal thickness measure-
ments could be found in various macular diseases 
including age-related macular degeneration, 
epiretinal membrane (ERM), diabetic retinopa-
thy, and retinal vein occlusion (Ray et al. 2005; 
Ho et al. 2009; Giani et al. 2010; Han and Jaffe 
2010). Abnormal segmentations in GCIPL also 
have been reported in eyes with macular degen-
eration and ERM (Hwang 2014). Even in eyes 
without macular disorders, segmentation errors 
in macular GCA can be found in some cases. 
Hwang et al. (2016) reported that 9.7% of glau-
coma or healthy eyes without macular disorder 
had segmentation errors and that only higher- 
degree myopia was associated with the presence 
of segmentation errors. Therefore, the possibility 
of segmentation errors as well as accompanying 
macular pathologies should be considered when 
evaluating macular analysis in myopic eyes, 
especially in eyes with high myopia.

False-positive classification is frequently 
observed in the case of the color-code GCA map. 
Kim et  al. (2015b) reported that 40.4% of 104 
healthy eyes showed abnormal classifications on 
any of the GCA maps. Abnormal classification 
was associated with longer axial length and larger 
fovea-disc angle. Due to the higher frequency of 
false-positive GCA classification, macular thick-
ness analyses should be carefully evaluated, 
especially in myopic eyes (Fig. 2).

3  Disc Imaging in Myopia

3.1  Disc Imaging with OCT

Stratus OCT provides various ONH parameters 
including disc area, cup area, rim area, cup/disc 
area ratio, cup/disc horizontal ratio, cup/disc 

vertical ratio, vertical integrated rim area (vol-
ume), and horizontal integrated rim width (area). 
However, owing to the low reproducibility of 
ONH scans, frequent inappropriate recognition 
of optic disc margin, and imaging artifacts, ONH 
analysis has not been widely used in glaucoma 
diagnostics using Stratus OCT (Iliev et al. 2006; 
Ortega Jde et al. 2009; Marsh et al. 2010).

SD-OCT provides excellent reproducibility 
and a low rate of incorrect optic disc margin detec-
tion ranging from 0.5 to 2.6% (Mwanza et  al. 
2010; Cheung et al. 2011; Sung et al. 2012). In 
addition, studies using Cirrus-OCT have reported 
that ONH parameters are comparable to RNFL 
thickness measurements in terms of differentiat-
ing normal eyes from glaucoma (Mwanza et al. 
2011; Hwang and Kim 2012). In myopic eyes, 
however, errors in neuroretinal rim measure-
ment by Cirrus HD-OCT were found in 17.6% 
of myopic eyes, especially eyes with PPA, higher 
myopia, greater axial length, vitreous opacity, or 
acute cup slope angle (Hwang et al. 2012b).

3.2  BMO-MRW

Studies comparing the clinical disc margin and 
structures in SD-OCT have found that the clini-
cal disc margin is neither a single anatomic entity 
nor a clinical construct that underlies a consis-
tent anatomical structure within or between eyes 
(Reis et al. 2012a, b). Because RGC axons exit 
the eye through the BMO from the inner retinal 
layer, and because axons cannot pass through an 
intact Bruch’s membrane, neuroretinal rim mea-
surements using the BMO as a reference plane 
have been proposed (Chauhan and Burgoyne 
2013; Chauhan et al. 2013). The BMO-minimum 
rim width (BMO-MRW), defined as the mini-
mum distance between the BMO and the internal 
limiting membrane, has shown a higher sensitiv-
ity compared with peripapillary RNFL thickness 
measurements for diagnosis of early glaucoma 
(Chauhan et al. 2013).

In myopic eyes, evaluation of glaucomatous 
optic disc changes has been challenging due to 
the unique optic disc morphology, including large 
peripapillary atrophy, varying degrees of disc tilt 
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or torsion, and abnormally large or small optic disc 
size. Therefore, several studies have evaluated the 
usefulness of BMO-MRW for myopic eyes. Malik 
et al. (2016) reported that the sensitivity of BMO-
MRW was comparable to that of RNFL thickness; 
however, the sensitivity of both parameters was 
only 71.4% at 90% specificity. Recent studies have 
reported that for healthy myopic eyes, the BMO-

MRW parameter shows a lower rate of false-pos-
itives than does RNFL thickness (Rebolleda et al. 
2016; Sastre-Ibañez et al. 2018). Kim et al. stud-
ied the diagnostic accuracy of three-dimensional 
neuroretinal rim (3D-NRR) thickness, which is 
defined as the distance between the BMO and the 
vitreoretinal interface, in myopic eyes (Kim and 
Park 2018). They found that the false-positivity 

Ganglion Cell OU Analysis: Macular Cube 200×200 OD OS

OD Thickness Map

OD Deviation Map

OD Horizontal B-Scan - High-definition OS Horizontal B-Scan - High-definitionBScan:  101 BScan:  100

OS Deviation Map
OD Sectors OS Sectors

OS Thickness Map

225

150

75

0 µm
Fovea: 96, 101 Fovea: 99, 100

OD µm OS µm

72

72 72

72 72

71
7171

70 77
69

69
7472

72 75
Asian:

Distribution
of Normals

95%
5%
1%

Average GCL + IPL Thickness

Minimum GCL + IPL Thickness

Fig. 2 The OCT macular GCIPL image of a patient with 
bilateral myopia. Despite normal disc, RNFL photo, and 
visual field test, the OCT image of both eyes shows false- 

positives in the deviation map and the average/minimum 
GCIPL thickness parameters
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rate was significantly lower for 3D-NRR thickness 
than for RNFL thickness and that its diagnostic 
accuracy for glaucoma outperformed RNFL thick-
ness. However, Zheng et al. (2018) demonstrated 
that in high myopia, 32% of eyes had indiscernible 
BMO in at least one meridian. Furthermore, the 
BMO was indistinct most frequently at the tempo-
ral, inferotemporal, and superotemporal meridians 

where glaucomatous neuroretinal rim loss is most 
common. Therefore, utilization of BMO- MRW 
might be compromised in highly myopic eyes. 
Based on these results, it can be concluded that 
rim evaluation referencing the BMO as an ana-
tomic landmark can be a complementary tool to 
RNFL thickness measurements for the diagnosis 
of glaucoma in myopic eyes (Fig. 3).

Fig. 3 The RNFL photographs and the OCT BMO-MRW/RNFL analysis of a patient with unilateral myopic glaucoma 
in the left eye. The BMO-MRW and RNFL analysis indicate abnormalities in the inferior sectors of the left eye
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