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Purpose: We evaluated iridocorneal angle biometrics using anterior segment spectral-domain optical coherence tomography (SD- 
OCT) compared with Shaffer grade clinical assessments in Chinese patients with open-angle glaucoma (OAG) or ocular hypertension 
(OHT) to determine which method is most suitable for preoperative angle assessment.
Methods: This noninterventional, prospective study enrolled 206 patients with OAG or OHT in both eyes and Shaffer grade >1 
iridocorneal angles at 3 sites in China. Shaffer grades and SD-OCT 5-line raster scans (Zeiss Cirrus HD-OCT 4000) of the inferior 
angle were obtained under dark conditions. Images were evaluated for visualization of Schwalbe’s line, the superior iris surface, and 
angle recess. ImageJ software was used to measure the angle-opening distance at Schwalbe’s line (SL-AOD) in gradable images.
Results: Almost all study eyes had Shaffer grade 4 (91.0%) or grade 3 (8.3%) angles. Mean (standard deviation) SL-AOD was 0.75 
(0.33) mm (median 0.73, range 0.051–1.9, n=322). The SL-AOD was <0.635 mm (the tube outer diameter of the Ahmed glaucoma 
valve and Baerveldt glaucoma implant) in 37.6% of the eyes. SL-AOD values did not differ significantly between OAG and OHT 
diagnoses or between phakic and pseudophakic eyes.
Conclusion: Iridocorneal angle biometrics derived from SD-OCT images in Chinese patients with OAG or OHT showed large 
variation in the SL-AOD in eyes with open angles on gonioscopy. Over one-third of patients had SL-AOD too small to safely 
accommodate commonly used glaucoma tube shunts. Expanded preoperative use of SD-OCT could potentially be beneficial to detect 
angles at risk for corneal complications and inform device selection.
Keywords: Asia, biometrics, glaucoma, ocular hypertension, optical coherence tomography, iridocorneal angle

Introduction
Glaucoma is the leading cause of irreversible blindness globally, affecting over 60 million people 40–80 years of age, and 
is projected to affect 111.8 million people by the year 2040.1,2 Asia accounts for 60% of glaucoma cases worldwide, with 
an estimated 33.5 million and 11.7 million cases of primary open-angle glaucoma (OAG) and primary angle-closure 
glaucoma (ACG), respectively.3 Assessment of iridocorneal angle width is important for the identification of angles at 
increased risk of closure, and also to identify appropriate angle size for safe use of glaucoma tube shunts.4,5 Placement of 
a device in an inadequate space may lead to contact with the corneal endothelium, resulting in risk of vision impairment 
from corneal edema and corneal endothelial cell loss.6 Progressive loss of corneal endothelial cells can be significant and 
lead to corneal decompensation and vision loss, which may ultimately require surgical intervention.7
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In clinical practice, iridocorneal angle width is typically evaluated on gonioscopy using a gonioscopy lens and 
a standard grading system such as the Shaffer grading system.8 Although gonioscopy is the gold standard for angle 
assessment, this technique is subjective and does not provide quantitative information needed to accurately assess angle 
measurements.4,9 Alternative approaches to iridocorneal angle assessment include ultrasound biomicroscopy and anterior 
segment optical coherence tomography (AS-OCT). Both methods can generate detailed images of anterior segment 
structures including the iridocorneal angle.4 However, ultrasound biomicroscopy is time consuming, requires direct 
contact with the eye, and is less reproducible because results can be influenced by the operator.4 AS-OCT is a noncontact 
imaging modality and has several advantages over ultrasound biomicroscopy for angle assessment, including faster 
image acquisition and generation of images with higher resolution.4 AS-OCT has been used in numerous studies to better 
understand iridocorneal angle biometrics in patients with glaucoma.10–13

Angle parameters determined from AS-OCT include the angle-opening distance (AOD), which is a surrogate for 
gonioscopic angle measurement in eyes with open angles.14 Historically, images from time-domain OCT instruments were 
low resolution, and Schwalbe’s line could not be reliably identified.15 As a result, the scleral spur was used as the primary 
anatomical landmark, with the AOD measured at a distance of 500 or 750 µm anteriorly, approximating the location of 
Schwalbe’s line.15 With the later generation higher-resolution spectral-domain OCT (SD-OCT) instrument, visualization of 
Schwalbe’s line is enhanced in the images, and no scleral spur–based approximation of its location is required.15 Therefore, 
with SD-OCT, enhanced visualization of Schwalbe’s line has allowed the determination of novel angle biometrics based on 
this location including the angle-opening distance at Schwalbe’s line (SL-AOD), which has shown high levels of 
repeatability (intraclass correlation coefficient [ICC] of ≥0.997 for measurements from the same image) and reproducibility 
between instruments, graders, and image acquisitions (ICC of 0.961 between the Cirrus and Spectralis instruments, ≥0.929 
between graders, and ≥0.989 between sequential image acquisitions), leading to standardization of this biometric.16

Ethnic Chinese people have smaller iridocorneal angles relative to White people because of differences in eye 
anatomy, including a smaller anterior chamber width and thicker irises,17–19 and thus are at higher risk of ACG18 and 
corneal contact with devices in the angle. Even when angles appear to be open, the AOD in Chinese eyes may be smaller 
than in non-Asian eyes,18 and too small to accommodate a glaucoma tube shunt. A study comparing AS-OCT and 
gonioscopy assessments of angle size in a Chinese-American population demonstrated large variability in AOD 750 
measurements of angle width among eyes with Shaffer grade 3 and grade 4 angles.20

The purpose of the current study was to quantitatively assess Schwalbe’s line–based iridocorneal angle biometrics 
with SD-OCT in a Chinese population with OAG or ocular hypertension (OHT). We compared SD-OCT measurements 
with clinical assessment of the angle width by Shaffer grading to determine which method might be most suitable for the 
preoperative assessment of whether the angle can safely accommodate a tube shunt. The AS-OCT images from some of 
the patients were used previously in a study evaluating the maximum implant fit, a novel biometric of angle size.21

Methods
This noninterventional, prospective study was conducted at 3 academic research institutions in China to quantitatively 
assess the iridocorneal angle width in patients with OAG or OHT (ClinicalTrials.gov identifier: NCT01781962). 
Research was carried out in accordance with the Declaration of Helsinki and Chinese and local privacy requirements, 
and the study protocol and key documents were approved by an Independent Ethics Committee (Ethics Committee of 
West China Hospital, Sichuan University, Sichuan, China; Ethics Committee of Beijing Tongren Hospital, Beijing, 
China; or Ethics Committee of the Eye and ENT Hospital of Fudan University, Shanghai, China) at each site prior to 
study initiation. All patients provided written informed consent.

The study population included male and female patients, 18 years of age or older, with a diagnosis of OAG (primary 
OAG, pseudoexfoliation glaucoma, or pigmentary glaucoma) or OHT in both eyes. An additional key entry criterion was 
Chinese ancestry, defined as self-reported Chinese lineage from all 4 grandparents of the patient. Phakic and pseudo
phakic eyes were included.

Patients were excluded from study participation if they had a history of a narrow angle (Shaffer grade ≤1) or angle closure, 
angle recession, abnormal anterior segment anatomy due to surgery or trauma, or other ocular abnormalities that would 
preclude accurate OCT assessment; a known history of peripheral anterior synechiae in the inferior angle; intraocular surgery 
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within 3 months prior to the examination day; uncontrolled systemic disease; or allergy to the diagnostic agents used in the 
study. Patients with an angle abnormality affecting angle anatomy in the inferior angle in either eye, including but not limited 
to aqueous bypass shunts, Trabectome procedures, or congenital ocular disease, were also excluded. However, the study 
protocol did not specify examination for plateau iris configuration or exclusion of affected patients.

SD-OCT Image Acquisition
SD-OCT was performed using the Zeiss Cirrus HD-OCT 4000 and software version 4.5 or higher (Carl Zeiss AG, 
Oberkochen, Germany). SD-OCT images were acquired in dark examination rooms, and consistent dark conditions for 
the examinations were confirmed using a light meter. The 5-line raster scan protocol was rotated to the vertical position 
and centered on the pupil to image the inferior angle (6 o’clock position). Qualified OCT operators optimized patient and 
instrument positioning to obtain clear visualization of Descemet’s membrane, corneal endothelium, and trabecular 
meshwork, which in turn allowed for high confidence in identifying Schwalbe’s line (Figure 1). Additionally, visualiza
tion of the anterior iris surface was necessary for proper measurement of angle biometrics.

Shaffer Grading
Gonioscopy was performed following SD-OCT in a dark room. Shaffer grades were determined using a Goniometric 
MV200 lens (Ocular Instruments, Inc, Bellevue, WA, USA) to observe the inferior iridocorneal angle at approximately 
the 6 o’clock position, corresponding to the SD-OCT measurement procedures.

SD-OCT Image Grading and Peer Review
A single grader initially reviewed all SD-OCT images for quality (eg, noise, artifacts) and ability to visualize the inferior angle, 
including the key landmarks highlighted in Figure 1, such that accurate measurements were possible. Identification of Schwalbe’s 
line at the termination of Descemet’s membrane was critical. Two additional graders reviewed any images of suboptimal quality 
for angle visualization, and a consensus among the graders was required to keep or discard these images from the dataset.

Image Analysis
The SL-AOD, defined as the length of the line perpendicular to the corneal endothelium between Schwalbe’s line and the 
superior iris surface,22 was measured on calibrated SD-OCT images using ImageJ 1.49v software (National Institutes of 
Health, Bethesda, MD, USA, and Laboratory for Optical and Computational Instrumentation, University of Wisconsin, 
Madison, WI, USA) as described previously.15,16 This software allows a line to be drawn on an image to measure the 
distance between two points. For the analysis of SL-AOD, the grader (an author) identified the location of Schwalbe’s 

Figure 1 Anterior segment spectral-domain optical coherence tomography image of iridocorneal angle showing Descemet’s membrane (DM, white line), corneal 
endothelium (CE), Schwalbe’s line (SL, yellow circle), trabecular meshwork (TM), and superior iris surface (IRIS). Clear visualization indicates proper instrument positioning 
and a gradable image.
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line and drew a line from Schwalbe’s line perpendicular to the corneal endothelium to the point where it met the superior 
surface of the iris; the length of this line was determined to be the SL-AOD (Figure 2).

Statistical Analysis
The statistical analysis used SAS version 9.4 software (SAS Institute, Cary, NC, USA). Patient demographics, SL-AOD 
measurements, and Shaffer grades were summarized with descriptive statistics. Mixed model repeated measures 
(MMRM) modeling was also applied for the analysis of SL-AOD and for subgroup analysis of SL-AOD by demographic 
and clinical parameters to adjust for the correlation between eyes, with observations from the right and left eye treated as 
repeated measures in the MMRM models.

Results
SD-OCT images of both eyes in 206 patients were acquired. Demographic and clinical characteristics of the patients and 
eyes are listed in Table 1. Patients were all Chinese and primarily diagnosed with OAG. Most of the study eyes were 
phakic (92.5% phakic, 6.3% pseudophakic) and had Shaffer grade 4 angles.

Figure 2 Anterior segment spectral-domain optical coherence tomography image illustrating the Schwalbe’s line–based angle-opening distance (SL-AOD, red line). Yellow 
circle, Schwalbe’s line; white line, corneal endothelium.

Table 1 Study Population Demographics and 
Clinical Characteristics

Study Population

Patients (N=206)

Mean age (SD), years 45.2 (15.6)

Age range, years 18–80

<45, n (%) 111 (53.9)

45–65, n (%) 71 (34.5)

>65, n (%) 24 (11.7)

Gender, n (%)

Male 115 (55.8)

Female 91 (44.2)

(Continued)
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Images that were gradable (ie, suitable for analysis of iridocorneal angle biometrics) were subsequently identified and 
used for analysis. The criteria for gradable images were clear visibility of Schwalbe’s line, the corneal endothelium, and 
the superior iris surface. In most of the images that were ungradable, the iris was out of the field of view or there was 
excessive image noise.

Figure 3 shows the distribution of SL-AOD values in eyes with gradable images (322 eyes of 178 patients). Large 
variability in the SL-AOD values was evident within eyes with open angles on gonioscopy (Figure 3). The mean (standard 
deviation) SL-AOD was 0.75 (0.33) mm (95% confidence interval [CI]: 0.71–0.79; median 0.73; range 0.051–1.9; n=322 
eyes). There was a weak positive correlation between SL-AOD values and Shaffer grades (rs = 0.13; 95% CI: 0.02–0.24; 
P = 0.019). The SL-AOD was <0.635 mm in 37.6% (121/322) of the eyes with gradable images, including 57.1% (16/28) of 
the eyes with Shaffer grade 3 inferior angles and 35.3% (103/292) of the eyes with Shaffer grade 4 inferior angles.

There was a significant relationship between patient age and angle width, with SL-AOD larger (P<0.001) in the eyes 
of patients younger than 45 years than in older patients (Table 2). A significant relationship between patient gender and 
angle width was also observed (Table 2). Eyes of male patients had significantly larger angles than those of female 
patients (P=0.003), with least-squares mean SL-AOD of 0.829 mm and 0.677 mm in male and female patients, 
respectively. No significant difference in SL-AOD was seen between eyes diagnosed with OAG and those diagnosed 
with OHT, or between pseudophakic and phakic eyes (Table 2).

Discussion
In this study, we used SD-OCT images and gonioscopy to assess the iridocorneal angle in eyes of Chinese patients with 
OAG or OHT. We evaluated the SL-AOD, a standard biometric for angle size, in all patients to allow comparison of the 

Table 1 (Continued). 

Study Population

Diagnosis, %

OAG 168 (81.6)

POAG 159 (77.2)

Pigmentary glaucoma 9 (4.4)

OHT 38 (18.4)

Study Eyes (N=412)

Lens status, n (%)

Phakic 381 (92.5)

Pseudophakic 26 (6.3)

Data unavailable 5 (1.2)

Shaffer grade, n (%)

4 375 (91.0)

3 34 (8.3)

2 1 (0.2)

1 1 (0.2)

Data unavailable 1 (0.2)

Abbreviations: OAG, open-angle glaucoma; OHT, ocular 
hypertension; POAG, primary open-angle glaucoma; SD, stan
dard deviation.
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AOD to literature values and to the tube diameter of commonly used glaucoma drainage devices. The results showed large 
variability in the SL-AOD among eyes with wide open angles on gonioscopy. In a substantial proportion of the eyes, 
commonly used glaucoma tube shunts would be unable to fit within the angle without contacting the corneal endothelium.

Focal corneal edema near the tube shunt progressing to complete corneal decompensation and leading to vision loss is 
a well-recognized, frequent complication of glaucoma drainage devices.23–26 During 5 years of follow-up in the Tube 

Figure 3 Distribution of SL-AOD values in eyes of Chinese patients with OAG or OHT. Blue arrow and dashed line show the 0.635 value. Red circles indicate values <0.635 mm. 
Abbreviations: OAG, open-angle glaucoma; OHT, ocular hypertension; SL-AOD, Schwalbe’s line–based angle-opening distance.

Table 2 Angle Biometrics in the Total Population and 
Subgroups

SL-AOD 
LS Mean (SE) [95% CI], mm 

(n=322 eyes)

Total population 0.761 (0.026) [0.710–0.811]

Age, years

<45 0.933 (0.030) [0.874–0.992]a

45–65 0.607 (0.036) [0.536–0.679]

>65 0.488 (0.061) [0.368–0.609]

Gender

Female 0.677 (0.037) [0.604–0.751]b

Male 0.829 (0.034) [0.763–0.895]

Diagnosis

OAG 0.749 (0.028) [0.693–0.804]

OHT 0.816 (0.060) [0.698–0.934]

(Continued)
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Versus Trabeculectomy Study, 12.1% of patients who received the Baerveldt glaucoma implant had persistent corneal 
edema associated with loss of at least 2 lines of vision, and 5.6% required penetrating keratoplasty.27 Similarly, in the 
Ahmed Baerveldt Comparison Study, the 5-year cumulative rate of device-related corneal edema was approximately 12% 
with each device, and the 5-year incidence of corneal transplant procedures was 2.1% with the Ahmed glaucoma valve 
and 3.0% with the Baerveldt glaucoma implant.28 It has been suggested that corneal damage may be caused by 
intermittent contact with the device during hard blinks or eye rubbing.29 Peripheral corneal endothelium damage caused 
by tube contact is thought to lead to localized corneal edema,23–25 and eventually, central endothelial cell loss with total 
corneal decompensation and vision loss in some patients.7,26 Consistent with this concept, studies have shown that the 
proximity of glaucoma drainage devices to the corneal endothelium is related to corneal endothelial cell loss.30,31

As the tube outer diameters of the Ahmed glaucoma valve (New World Medical, Rancho Cucamonga, CA, USA) and 
the Baerveldt glaucoma implant (Johnson & Johnson Vision, Jacksonville, FL, USA) are 0.635 mm,32 we deduce that the 
SL-AOD in eyes receiving these drainage devices needs to be wider than 0.635 mm to prevent contact between the tube 
and the corneal endothelium. In our study population of Chinese patients with OAG and OHT, 37.6% of eyes had an SL- 
AOD <0.635 mm and would be at high risk of corneal complications with these glaucoma tube shunts. The XEN 45 gel 
stent (AbbVie, North Chicago, IL, USA; hydrated outer diameter 0.22 mm) used in minimally invasive glaucoma surgery 
can likely be safely used in eyes with a broader range of SL-AODs.

Several previous studies have evaluated angle biometrics in Chinese individuals with open angles.16,33–35 In a study 
using scleral spur–based OCT methodology, the mean AOD measured 500 µm and 750 µm anteriorly to the scleral spur 
in a population of predominantly Chinese patients with gonioscopically confirmed open angles was 0.28 mm and 
0.38 mm, respectively.33 These values are smaller than the Schwalbe’s line–based AOD measurements in our cohort; 
however, the relationship between scleral spur– and Schwalbe’s line–based AOD is unknown. A 2015 study by 
Dastiridou et al34 in 20 healthy individuals with open angles who were predominantly Asian reported an average SL- 
AOD value of 0.75 mm, and another study in a comparable population of 21 predominantly Asian individuals by Marion 
et al16 reported an average SL-AOD value of 0.68 mm. These results are consistent with those in our Chinese OAG/OHT 
population (mean SL-AOD, 0.75 mm). Similar to our study, both of these studies excluded participants with angles of 
Shaffer grade ≤1 and were conducted in relatively young populations; the average patient age was 32 years in the study 
by Dastiridou et al34 and 35 years in the study by Marion et al.16 However, these studies examined populations of mixed 
Asian ethnicities, whereas our study included only patients of Chinese descent. Another study by Dastiridou et al35 

compared angle biometrics of healthy Caucasian and Chinese volunteers and found significantly larger SL-AOD values 
in the Caucasian group (0.464 mm in Caucasian volunteers versus 0.344 mm in Chinese volunteers).35 Interestingly, the 
mean SL-AOD values in both the Caucasian and Chinese groups35 were substantially smaller than those observed in the 
Chinese population with OAG/OHT in this study. Potential explanations for the difference in mean iridocorneal angle 
biometrics between these studies may be related to differences in the study populations, ie, patients with OAG/OHT in 

Table 2 (Continued). 

SL-AOD 
LS Mean (SE) [95% CI], mm 

(n=322 eyes)

Lens status

Phakic 0.752 (0.026) [0.700–0.803]

Pseudophakic 0.857 (0.093) [0.674–1.039]

Notes: Results shown are from mixed models for repeated measures 
with the correlation between fellow eyes considered in the model. 
aP<0.001 vs ages 45–65 and >65. bP=0.003 vs male. 
Abbreviations: CI, confidence interval; LS, least-squares; OAG, 
open-angle glaucoma; OHT, ocular hypertension; SE, standard error, 
SL-AOD, Schwalbe’s line–based angle-opening distance.
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this study versus healthy volunteers in the other study,35 and to the potential inclusion of participants with a Shaffer grade 
of <2 in the inferior angle assessed with SD-OCT in the study by Dastiridou et al.35

Our study findings are applicable to Chinese individuals with demographic and clinical characteristics similar to those of 
the study population. The mean age of patients in our study (45.2 years) was younger than typically seen in studies involving 
patients with OAG and OHT in the western world. However, the prevalence of primary OAG is less age-dependent in Asian 
populations than in White populations.36 The trend of decreasing SL-AOD with increasing age (shown in Table 2) observed in 
our study may be related to the increase in equatorial diameter of the lens with age37,38 and narrowing of the angle; therefore, 
the younger patients likely had thinner lenses, resulting in larger angle biometrics. Finally, the gender difference in angle 
biometrics in this study, where male patients had a larger SL-AOD than female patients, is consistent with previous reports39 

and is thought to be related to the higher prevalence of angle closure in female patients.
Angle size is determined by anatomical characteristics such as iris thickness and lens vault that vary by race and ethnicity.19,40 

Iris thickness is increased and the prevalence of angle-closure glaucoma is higher in Chinese, Hispanic, and African-American 
populations compared with White populations.19 Further, there is abundant evidence that Chinese populations have smaller 
angles than White populations.17–19 However, the mean SL-AOD in the Chinese patients in this study was relatively large 
(0.75 mm), most likely because the study eligibility criteria excluded patients with a history of narrow or closed angles, the study 
population was relatively young, and the prevalence of myopia (which is associated with deeper angles) in Asia is growing.41

Although Shaffer grading has been the gold standard for categorizing iridocorneal angle size8 and provides categorical 
angle values, SD-OCT biometrics may be helpful in providing continuous values and a more quantitative and precise 
evaluation of angle size. The biometrics in our study population were broadly distributed, and the results showed wide 
variability in SL-AOD within the categorical Shaffer grades of 3 and 4. An SD-OCT–based biometric such as SL-AOD might 
be most valuable at the margins (eg, for the smallest of grade 4 angles) in determining the appropriateness of a glaucoma tube 
shunt. Additionally, since SD-OCT visualizes Schwalbe’s line more effectively than time-domain devices, SD-OCT–based 
measurements might provide a more accurate assessment of the risk of a device contacting and damaging the corneal 
endothelium than measurements based on scleral spur–based estimations of Schwalbe’s line. Assessment of angle width in 
the target quadrant with the objective measurement of SL-AOD could be used along with conventional assessments to help 
guide device selection and improve the safety of intracameral glaucoma treatments. SD-OCT evaluation can provide 
supplementary anatomical insight but should not be used in isolation for preoperative decision making.

Our study compared gonioscopic and SD-OCT measurements of the inferior angle primarily because the angle in the 
inferior quadrant can be easily and reliably imaged with SD-OCT.42 Retraction of the lower lid provides clear access to 
the inferior angle, and inferior angle assessments are generally used in clinical studies and clinical practice because of the 
consistent image quality. In contrast, imaging of the superior angle can be challenging because of the positioning of the 
upper eyelid, and image quality can vary.42 Importantly, in a study that evaluated angle size by gonioscopy in all four 
quadrants in the eyes of subjects of European, African, and east Asian descent, the mean grade for angle size was 
significantly higher (more open) in the inferior quadrant than in the nasal, temporal, and superior quadrants.43 Further, 
a study evaluating Schaffer grades of the angle in all four quadrants reported that mean Schaffer grades varied by race or 
ethnicity, but for subjects of each race or ethnicity, mean Schaffer grades were similar among quadrants and numerically 
slightly lower for the inferior angle compared with the superior angle.19 These results suggest that inferior angle 
measurement could potentially be useful as a conservative surrogate measurement of the angle in other quadrants. We 
acknowledge, however, that individual-level data on variability in angle size among quadrants are lacking, and 
presurgical evaluation for every patient should include evaluation of the angle at the planned site of device use.

There were several limitations of this study. Approximately one-fifth of eyes had ungradable SD-OCT images, and the 
number of patients with Shaffer grades <4 was relatively small. Additional studies are needed to validate the findings. 
Myopia is rapidly increasing in prevalence41 and is associated with increased risk of developing OAG,44 yet a potential 
effect of myopia on angle biometrics could not be evaluated because of the lack of refractive error data. Similarly, no data 
on iris thickness were collected. Future studies will be required to test the hypothesis of a relationship between myopia 
and angle biometrics as well as the hypothesis of a relationship between iris thickness and angle biometrics in Chinese 
patients with OAG or OHT. Also, the scope of this study was limited to assessment of the inferior angle, yet glaucoma 
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shunts are often placed in the superotemporal or superonasal iridocorneal angle. The variability in space availability 
across other quadrants should be considered when evaluating the angle for shunt use.

Conclusions
Chinese patients differ from non-Asian patients in the anatomy of the eye and lens. For this reason, Chinese patients have 
increased risk of ACG and may also be more likely to have small, open angles that make them unsuitable candidates for 
glaucoma tube shunts. The Chinese patients with OAG or OHT in this study were relatively young and on average had 
wide inferior iridocorneal angles as measured by the SL-AOD, yet a substantial proportion of the patients had small SL- 
AODs and would be prone to having corneal complications with commonly used glaucoma tube shunts. The small angles 
were not detected on gonioscopy with Shaffer grading. As angle devices are being increasingly used for glaucoma 
treatment, expanded use of SD-OCT to evaluate angle biometrics could potentially be beneficial to detect angles at risk 
for corneal complications of these devices and inform device selection.
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