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Introduction
The Topcon 3D OCT-1 Maestro is a non-contact,
optical coherence topographer that incorporates
a digital camera. The 3D OCT-1 Maestro is
indicated for in vivo viewing, axial cross sectional,
and 3-dimensional imaging and measurement of
posterior ocular structures, including retina,
retinal nerve fiber layer, macula and optic disc
as well as imaging of anterior ocular structures.

Brief Description of Study
A prospective clinical study conducted at one site
collected data in support of a 510(k) submission
for the Topcon 3D OCT-1 Maestro. Agreement and
precision data were collected to show substantial
equivalence between the Topcon 3D OCT-1 Maestro
and the Optovue iVue‰ OCT and Topcon TRC-NW300
non mydriatic color fundus camera.
Subjects who signed an informed consent form and
fulfilled all inclusion and exclusion criteria, had OCT
images and fundus photographs obtained using
multiple units of the study devices (three Topcon
3D OCT-1 Maestro’s, three Optovue iVue’s and one
Topcon TRC-NW300 fundus camera).
Three operators used these study devices to acquire
the scans. Each operator was paired with one,
specific 3D OCT-1 Maestro and one, specific iVue
device to create three distinct operator/device
configurations. Each subject had their fundus
photographs taken with the NW300 fundus camera
by a designated operator.
Eligible subjects were randomized to select the study
eye and the testing order of the operator and device.

Image and
Data Analysis

Inclusion and
Exclusion Criteria

There are five main types of analyses
performed as part of this study, namely:

Inclusion Criteria for Normal Group
1. Subjects 18 years of age or older on the date of
informed consent.

» A precision analysis
» An agreement analysis
» A fundus photograph evaluation
» An anterior segment image evaluation
» A OCT posterier B scan evaluation
The precision analysis was conducted utilizing all
subjects who had acceptable scans for either the
3D OCT-1 Maestro or iVue for all measurement types.
The agreement analysis was conducted utilizing the
first acceptable scan from each subject for each
instrument (3D OCT-1 Maestro and iVue) for all
measurement types that both devices have in common.
The fundus photograph evaluation compared the
3D OCT-1 Maestro fundus photographs with the
TRC-NW300 photographs. Fundus photographs
were graded in a blinded and randomized fashion
by two masked graders. Scoring was based on the
quality and clarity of each image captured with the
TRC-NW300 and 3D OCT-1 Maestro. The scores range
from 1-5 with 1 being very poor and 5 being excellent.
Anterior segment B scans were evaluated on cornea
and angle scans for both the 3D OCT-1 Maestro and
the iVue. Anterior OCT B scans were graded by two
masked imaging experts independent of the sponsor
in a blinded and randomized fashion. Scoring was
based on the quality and clarity of the images. Scores
were based on a 4 point grading scale (0 to 3), with
0 corresponding to failure, 1 is poor, 2 is fair, and 3
is good.
Individual posterior B scans were evaluated on the
central horizontal B scan for each scan type for both
the 3D OCT-1 Maestro and the iVue. Scan type
comparisons were:
• 6 x 6 Disc scan from the Maestro to the 6 x 6 3D
Disc scan from the iVue
• 6 x 6 Macula scan from the Maestro to the Retina
Map scan from the iVue.
• Single (unaveraged) OCT B scans.
OCT B scans were graded by two masked imaging
experts independent of the sponsor in a blinded and
randomized fashion. Scoring was based on the quality
and clarity of the images. Scores were based on a
4 point grading scale (0 to 3), with 0 corresponding
to failure, 1 is poor, 2 is fair, and 3 is good.

2. S
 ubjects presenting at the site with normal eyes
(eyes without pathology).
3. IOP ≤ 21 mmHg bilaterally.
4. BCVA 20/40 or better (each eye).
5. Both eyes must be free of eye disease.
Exclusion Criteria for Normal Group
1. Subject with ocular media not sufficiently clear to
obtain acceptable OCT images.
2. H
 FA visual field (24-2 Sita Standard, white on
white) result unreliable (based on manufacturer’s
recommendation), defined as fixation losses > 20%
or false positives > 33%, or false negatives > 33%.
3. V
 isual field defects consistent with glaucomatous
optic nerve damage with at least one of the
following two findings:
a. O
 n pattern deviation (PD), there exists a cluster
of 3 or more points in an expected location of the
visual field depressed below the 5% level, at least
1 of which is depressed below the 1% level.
b. Glaucoma hemi-field test “outside normal limits.”
4. Presence of any ocular pathology except for cataract.
5. Narrow angle.
6. History of leukemia, dementia or multiple sclerosis.
7. Concomitant use of hydroxychloroquine and
chloroquine rim, especially at the inferior or
superior poles with or without disc hemorrhage.
b. Localized abnormalities of the peripapillary
retinal nerve fiber layer, especially at the inferior
or superior poles; or
c. O
 ptic disc neural rim asymmetry of the two eyes
consistent with loss of neural tissue.

Inclusion Criteria for Glaucoma Group:
1. Subjects 18 years of age or older on the date of
informed consent.
2. BCVA 20/40 or better in the study eye.
3. V
 isual field defects consistent with glaucomatous
optic nerve damage based on at least one of the
following two findings:
a. O
 n pattern deviation (PD), there exists a cluster
of 3 or more points in an expected location of the
visual field depressed below the 5% level, at least
1 of which is depressed below the 1% level.
b. Glaucoma hemi-field test “outside normal limits.”
4. Glaucomatous optic nerve damage as evidenced by
any of the following optic disc or retinal nerve fiber
layer structural abnormalities:
a. D
 iffuse thinning, focal narrowing, or notching
of the optic disc rim, especially at the inferior or
superior poles with or without disc hemorrhage;
b. Localized abnormalities of the peripapillary
retinal nerve fiber layer, especially at the inferior
or superior poles; or
c. O
 ptic disc neural rim asymmetry of the two
eyes consistent with loss of neural tissue.
5. Concomitant use of hydroxychloroquine
and chloroquine.
Exclusion Criteria for Glaucoma Group:
1. Subject with ocular media not sufficiently clear to
obtain acceptable OCT images
2. H
 FA visual field (24-2 Sita Standard, white on
white) result unreliable, defined as fixation losses
> 20% or false positives > 33%, or false negatives >
33% in the study eye
3. P
 resence of any ocular pathology except glaucoma
in the study eye
4. History of leukemia, dementia or multiple sclerosis
5. Concomitant use of hydroxychloroquine and
chloroquine
Inclusion Criteria for Retinal Disease Group:
1. Subjects 18 years of age or older on the date of
informed consent.
2. Subjects presenting at the site with retinal disease.
3. IOP ≤ 21 mmHg in the study eye.
4. BCVA 20/400 or better in the study eye.
5. Diagnosis of some type of retinal pathology by
investigator, may include, but not limited to:
Macular Degeneration, Diabetic Macular Edema,
Diabetic Retinopathy, Macular Hole, Epiretinal
Membrane, Cystoid Macula Edema, and others.

Exclusion Criteria for Retinal Disease Group:
1. Subject with ocular media not sufficiently clear to
obtain acceptable OCT images.
2. P
 resence of glaucoma or any ocular pathology other
than a Retinal pathology (e.g., cornea pathology) in
the study eye.
3. Narrow angle in the study eye.
4. History of leukemia, dementia or multiple sclerosis.
5. Concomitant use of hydroxychloroquine and
chloroquine.

Demographics and
Base Line Characteristics

Normal
(N=25)

Retinal Disease
(N=26)

Glaucoma
(N=25)

Total
(N=76)

25

26

25

76

41.3 (12.2)

56.8 (9.3)

57.2 (10.0)

51.8 (12.8)

38.0

58.0

58.0

55.5

<65 years

25 (100)

19 (73)

17 (68)

61 (80)

≥65 years

0 (0)

7 (27)

8 (32)

15 (20)

Male

9 (36)

12 (46)

13 (52)

34 (45)

Female

16 (64)

14 (54)

12 (48)

42 (55)

Hispanic or Latino

10 (40)

14 (54)

10 (40)

34 (45)

Not Hispanic or Latino

15 (60)

12 (46)

15 (60)

42 (55)

17 (68)

21 (81)

18 (72)

56 (74)

Black / African American

2 (8)

3 (12)

6 (24)

11 (14)

American Indian / Alaskan Native

1 (4)

0 (0)

0 (0)

1 (1)

Asian

3 (12)

1 (4)

0 (0)

4 (5)

Native American/Pacific Islander

0 (0)

0 (0)

0 (0)

0 (0)

Other

2 (8)

1 (4)

1 (4)

4 (5)

Age (years)
n
Mean (SD)
Median
Age group, n (%)

Gender, n (%)

Ethnicity, n (%)

Race, n (%)
White

Retinal Disease Diagnosis
of Study Eyes

Retinal Disease
(N=26)

Visual Field Defect Severity
of Glaucoma Study Eyes

Macular degeneration

5

SAP-SITA 24-2, MD (dB)

Diabetic macular

5

n

Macular hole

4

Mean (SD)

Epiretinal membrane

1

Median

Cystoid macular edema

1

SAP-SITA 24-2, PSD (dB)

Other

22

n
Mean (SD)
Median

Glaucoma
(N=25)

25
-7.217 (7.687)
-4.830
25
5.715 (3.742)
4.620

GHT, n (%)
Within Normal Limits

0 (0)

Outside Normal Limits

19 (76)

Borderline

6 (24)

Other

0 (0)

Thickness Measurements
Full Retinal Thickness
RNFL
Ganglion Cell Complex

3D OCT-1 Maestro

iVue

ILM to OS/RPE

ILM to RPE bottom

ILM to RNFL/GCL

ILM to RNFL/GCL

ILM to IPL/INL

ILM to IPL/INL
F. Central fovea thickness
(central 1 mm diameter circle)
1. S
 uperior parafoveal thickness
(inner quadrant 1-3 mm diameter circle)
2. N
 asal parafoveal thickness
(inner l quadrant 1-3 mm diameter circle)
3. Inferior parafoveal thickness
(inner quadrant 1-3 mm diameter circle)
4. Temporal parafoveal thickness
(inner quadrant 1-3 mm diameter circle)
5. S
 uperior perifoveal thickness
(outer quadrant 3-6 mm diameter circle)
6. N
 asal perifoveal thickness
(outer quadrant 3-6 mm diameter circle)
7. Inferior perifoveal thickness
(outer quadrant 3-6 mm diameter circle)
8. T
 emporal perifoveal thickness
(outer quadrant 3-6 mm diameter circle)

GCL + Macular 6 Sector Grid

Superior

185

Superior Temporal

159

162

Superior Nasal

Inferior Temporal

137

184

Inferior Nasal

142

Inferior Nasal

Reproducibility and Repeatability (Normal)

Reproducibility and Repeatability (Retina)

Reproducibility and Repeatability (Glaucoma)

Full Retinal Thickness

Optic Disc

Normal

Normal

Retinal Disease

Retinal Disease

Glaucoma

Glaucoma

Retinal Nerve Fiber Layer
Normal

Ganglion Cell
Complex Thickness
Normal

Retinal Disease

Retinal Disease
Glaucoma

Glaucoma Disease
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