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Introduction - Glaucoma Analysis

NAVIS-EX (ver. 1.3.3)

>> [NFL+GCL+IPL] thickness map

[NFL+GCL+IPL] thickness map

Color-coded thickness map (9 mm x 9 mm) of
[NFL+GCL+IPL] layers (ILM to IPL / INL) overlaid on
SLO image

Analysis charts (Superior / Inferior pole, GChart)
Analysis charts of average thickness of each sector
surrounding the macula with color code based on
comparison to a normative database

Normative database
Color-coded map indicating distribution range
of the patient’s [NFL+GCL+IPL] thickness in a
population of normative eyes
~| M More than 95%
M More than 5 to 95%
M More than 1 to 5%
0to1%

. | Deviation map

Map indicating the deviation, including early
variation even within normal range, from
average thickness in a normative database

What the [NFL+GCL+IPL] are.

The [NFL+GCL+IPL] are layers composed of Nerve Fiber Layer (NFL), Ganglion Cell Layer
(GCL), and Inner Plexiform Layer (IPL). The [NFL+GCL+IPL] thickness map shows
objective status in region of nerve fiber layer defect and visual field abnormality
caused by glaucoma.

>> Retinal Pathology or Glaucoma?

Glaucoma Screening with Normative DB

GChart S/l
Thicker NFL+GCL+IPL
thickness than normal g Temporal region is 100
normal [NFL+GCL+IPL]
Normal NFL+GCL+IPL 95 thickness. 95
thickness

w

Thinner NFL+GCL+IPL
thickness than normal
(Glaucoma Suspect)

sizel, 5/

4,5/9,

[um]
Ornum

Inferior region has
thinner [NFL+GCL+IPL]
thickness than normal 1
thickness.

Size9, Omm



>> RNFL thickness map

RNFL thickness map

SLO image Color-coded thickness map of
SLO image showing optic disc RNFL layer (ILM to NFL / GCL)

Hormative Daabass RHFLT Mapd ILM-NFLIGCL )
g £ . il

Whole | n Whals
OF Mﬁ i\
) \ - i

Supfint ClackHour
oo 921387

Thickness Mao{ ILM - NI‘UGCL 1]
E/! I |

Analysis charts Analysis table

Analysis charts indicating average Table of optic disc analysis:
thickness with color code based on = C/ D ratio (horizontal)
comparison to a normative database: = C/ D ratio (vertical)

= Whole =R /D ratio (minimum)
=S /I (2-sector) =R /D ratio (angle)

= TSNIT (4-sector) = Disc area (mm?)

= Clock Hour (12-sector) = Cup area (mm?)

>> Aulhorn classification of visual field

Normative database
Color-coded map indicating distribution range

~| of the patient’s RNFL thickness in a population

of normative eyes

TSNIT graph
Graph showing thickness from ILM to NFL / GCL

/| on disc circle with comparison to a normative

database

TSNIT analysis

Graph shows RNFL thickness on disc
circle with comparison to a normative
database.

Table of each RNFL thickness with color
code based on normative database:

= Overall average

= Superior pole average

= Inferior pole average

Classification of glaucoma based upon static visual field with Twinfield-Perimeter

(OCULUS Optikgeraete GmbH, Germany)

~

A

Stage 1 Relative scotomas only

Stage 2 Absolute scotomas, without connection to the blind spot
Stage 3 Absolute scotomas, with connection to the blind spot
Stage 4 Absolute scotomas, more than one quadrant affected

Stage 5 Temporal residual visual field only




Stages of Glaucoma

Normal

Preperimetric

Aulhorn 1

Visual Field

¥

[NFL+GCL+IPL] | Thickness
Map
| Normative
- o
RNFL Thickness
Map
Normative
- -
TSNIT graph
B-Scan

Graph




Aulhorn 2

Aulhorn 3

Aulhorn 4

Aulhorn 5
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26-year-old female <Normal eye> Right Eye, BCVA 20/20

Fundus Photo SLO

No glaucoma present,
excavation of optic nerve head,
normal intraocular pressure,
normal visual field

Perimeter [NFL+GCL+IPL] RNFL
Mirrored representation thickness map thickness map

Emprmie —

NDB/ [NFL+GCL+IPL] NDB/ RNFL
Analysis charts thickness map thickness map

b Whole Sup/inf TSNIT - % Vi

I
Item Valua ClockHour
0.64 | 168163117
} 0.58 94 95

61 56
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TSNIT Graph
No evident abnormalities

250

200

150

100
50 IIIIIIIIIIIIIIIIII IIIIIIIII" I IIIIIIIIIIIII'I

[um] 7 5 H T
[]

56 [um)
®

2

FTE] E) 137 3]

:,

(] T E] I T




<Normal eye> Left Eye, BCVA 20/20

Fundus Photo

RNFL [NFL+GCL+IPL]
thickness map

TSNIT Graph

Same patient as a patient
on the previous page

Perimeter
Mirrored representation

pll

Analysis charts

Whole Sup/Inf ‘rsguT GChart
. . N.T
I
Item Value ClockHour
/Dorizon) | 0.58 | 190l21y43
zal) [ 050 |56, 88
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72-year-old female <Preperimetric Glaucoma> Right Eye, BCVA 16/20

Ocular hypertension, due to intraocular
pressure over 26 mmHg and thin cornea
(510/530 um) in therapy with anti-glaucoma
drops since the age of 55, normal visual field

Perimeter
Mirrored representation

Analysis charts
GChart Whole Sup/Inf

Itam Valus ClockHour
C n 0.44 9810388
2al) | 0.47 712 03

018 44 56
151

1171 95 19

0.325

112 44 93

Fundus Photo SLO

[NFL+GCL+IPL] RNFL
thickness map thickness map

NDB/ [NFL+GCL+IPL] NDB/ RNFL
thickness map thickness map

TSNIT Graph

With normal mean values
in the Analysis charts:
The NDB/[NFL+GCL+IPL]
thickness map shows
spots of thinner locations,
especially in the lower
area.

The NDB/ RNFL thickness
map shows mild thinning
of nerve fiber layers
downwards.

The TSNIT graph shows

thinning in the inferior

guadrants.




<Preperimetric Glaucoma> Left Eye, BCVA 16/20

SLO Fundus Photo

Same patient, visual field of left eye with
not constantly ascertainable relative
scotomas in the upper temporal area

RNFL [NFL+GCL+IPL] Perimeter
thickness map thickness map Mirrored representation

L
NDB/ RNFL NDB/ [NFL+GCL+IPL]
thickness map thickness map Analysis charts
et s 2 =T Whole Sup/inf TSNIT
® 0O

Item Valua ClockHour
o 0.47 101100112

?5.

95115109

1) | 0.52
0.10
338
21| 2,32
0.58

TSNIT Graph

Similar findings as in the right
eye, but the macular Analysis
charts show evident average
values.
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49-year-old female

<Glaucoma, stage 1 acc. to Aulhorn>
Right Eye, BCVA 20/20

Primary open angle glaucoma, POAG,
tension regulated with medication, visual
fields with persistent relative scotomas in
the areas of nerve fiber bundles

Perimeter
Mirrored representation

Analysis charts
GChart Whole Sup/Inf

Itam Valus

0.40
1) | 0.42
0.20
196
2.19

0,36

TSNIT Graph

With normal mean values
in the Analysis charts:
The NDB/[NFL+GCL+IPL]
thickness map shows
thinner locations in the
lower area. NDB of RNFL
thickness map and TSNIT
Graph show mild nerve
fiber thinning to inferior.

Fundus Photo SLO

[NFL+GCL+IPL] RNFL
thickness map thickness map

NDB/ [NFL+GCL+IPL]
thickness map

NDB/ RNFL
thickness map

100 [um]
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<Glaucoma, stage 1 acc. to Aulhorn>
Left Eye, BCVA 20/20

SLO Fundus Photo
Same patient, similar findings as in the right eye

RNFL [NFL+GCL+IPL] Perimeter
thickness map thickness map Mirrored representation

NDB/ RNFL NDB/ [NFL+GCL+IPL]
thickness map thickness map Analysis charts
s Whole Sup/Inf GChart

Itam Valus ClockHour

0.53 | 150lld 3y
1) 0.34 aQ 72
0,514 5% =
2}| 2.85 86 70
87 108134

0,49

TSNIT Graph

Similar findings as in the
right eye
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62-year-old male

<Glaucoma, stage 2 acc. to Aulhorn>

Right Eye, BCVA 20/20

Primary open angle glaucoma, POAG,
tension regulated with medication, visual
fields with persistent relative and absolute
scotomas in the peripheral area of the
nerve fiber bundles

Perimeter
Mirrored representation

Analysis charts

echan Whole Sup/inf TSNIT -
— -
A el
[ 719 ) T N
b 4
I
Item value ClockHour
C/D(Horizon) | 0.76 12995106
C/D(Vertical) 0.71 13 T4
R/D(Min} 0.10
e 52 58
R/D{Angle) 130
DiscArea[mm2] | 2.77 49 62
CupArea[mm2] | 1.48 87 83 52

Clear sectorial loss of
nerve fiber layer
downwards in the
Analysis charts, in the
[NFL+GCL+IPL],
NDB/[NFL+GCL+IPL] and
NDB/RNFL thickness
maps.

The TSNIT graph shows
the overall and the
especially clear inferior

Fundus Photo

[NFL+GCL+IPL]
thickness map

NDB/ [NFL+GCL+IPL]
thickness map

SLO

RNFL

NDB/ RNFL
thickness map

31 [um]

loss of nerve fiber layers.
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<Glaucoma, stage 1 acc. to Aulhorn>

Left Eye, BCVA 20/20

SLO Fundus Photo

RNFL [NFL+GCL+IPL]
thickness map thickness map

NDB/ RNFL

NDB/ [NFL+GCL+IPL]
thickness map

thickness map
/ '..f'“.-‘{-. \" =

TSNIT Graph

Same patient, visual field of left eye with
persistent relative scotomas can be seen in
the upper temporal area.

Perimeter

Mirrored representation

L |

i 3

- ‘
Analysis charts
Whole Sup/Inf
FR 132N\
([ 117 ) ’ y
R '
Item ] Value

C/D{Horizon) 0.61
c/D(Vertical) 0.63
R/D(Min) 0.13
R/D{Angle) 325
DiscArea[mm2] 2.92

CupArea [mm2] 1.10

15 72
e 53
74 53

TSQIIT GChart

<1624
I

ClockHour sizel, 0TS
175:3% 71 s

124, ,-143

147

With normal mean values in
the Analysis charts and the
NDB/RNFL thickness map:
The NDB/[NFL+GCL+IPL]
shows thinned locations in the
lower and peripheral area.
The TSNIT graph shows early
thinning in the inferior and
nasal quadrants.
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<Glaucoma, stage 3 acc. to Aulhorn>
67-year-old female Right Eye, BCVA 16/20

Fundus Photo SLO

Normal pressure glaucoma, hypertension,
blood pressure dips, tension treated with
medication, optic disc excavation close to
the rim downwards in both eyes,
hemorrhage on the rim, sectorial, mostly
superior visual field losses

Perimeter [NFL+GCL+IPL] RNFL
Mirrored representation thickness map thickness map

NDB/ [NFL+GCL+IPL] NDB/ RNFL
Analysis charts thickness map thickness map
GChart Sup/Inf : i - - : =

Item Value
| 0.68
cal) | 0.73
0.07
225

2] 1.77
0.93

Massive sectorial losses of
nerve fiber layer
downwards in the Analysis
charts, [NFL+GCL+IPL],
NDB/[NFL+GCL+IPL] and
NDB/RNFL thickness maps.
The TSNIT graph shows
apart of the inferior also the
superior loss of nerve
fibers.
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<Glaucoma, stage 4 acc. to Aulhorn>
Left Eye, BCVA 20/20

SLO Fundus Photo
- Same patient, similar results as in right eye,
scotomas extended to periphery

RNFL [NFL+GCL+IPL] Perimeter
thickness map thickness map Mirrored representation

T Degeri el

-

NDB/ RNFL NDB/ [NFL+GCL+IPL]
thickness map thickness map Analysis charts
: i 2 ;/ 7 f Whole Sup/Inf TSNIT GChart
5 -
® ® O
I

Item Value ClockHour

Sizel,5/4,
T s
16

94 72 5g .
ali|9:-81 | 79 66 -
0.08 -~
43 49
278 '
86,1453 <

1.06

2, Ome ~

The [NFL+GCL+IPL]
thickness map shows
clearly the single narrow
nerve fiber defects,
recognizable in the TSNIT
graph as narrowly confined
notches.
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74-year-old male

<Glaucoma, stage 4 acc. to Aulhorn>

Right Eye, BCVA 16/20

Fundus Photo

Primary open-angle glaucoma, POAG,
diabetes, hypertension, glaucoma surgery in
both eyes, tension regulated with
medication, loss of visual field of right eye in
sectors

Perimeter
Mirrored representation

[NFL+GCL+IPL]
thickness map

NDB/ [NFL+GCL+IPL]
Analysis charts thickness map

GChart Whole Sup/Inf TSg\IIT

I

ClockHour
76

Item Value

( 0.85 83
1} 0.90
=0.01
251

61

Clear sectorial loss of nerve
fiber layer with well
recognizable central rest can
be seen in the [NFL+GCL+IPL],
NDB/[NFL+GCL+IPL] and
NDB/RNFL thickness maps.
The TSNIT graph show no
inferior or superior peaks. The
exposed retinal vessels
resemble a string of pearls.

SLO

RNFL
thickness map

NDB/ RNFL
thickness map
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<Glaucoma, stage 5 acc. to Aulhorn>
Left Eye, BCVA 16/20

SLO Fundus Photo

Same patient, left eye with extensive visual
field losses, a small central island of vision
and paracentral remnants

RNFL [NFL+GCL+IPL] Perimeter
thickness map thickness map Mirrored representation

NDB/ RNFL NDB/ [NFL+GCL+IPL]
thickness map thickness map Analysis charts
] . " Whole Sup/Inf TSSNIT GChart

I

Item value ClockHour

oo

Sizel,5/4,5/9, Omm
zon) | 0.89 37 92 ggq st
al})  0.90 50 27
_01‘700 20 43
n2]| 2.37| 33 63
| 1.50 33 34 49 =

Clear loss of nerve fiber
layer with small central
remnants in the
[NFL+GCL+IPL]thickness
map. RNFL thickness map,
NDB/[NFL+GCL+IPL] and
NDB/RNFL thickness map
as well as TSNIT Graph
show the overestimated
nasal and temporal
remainings.

v

TSNIT Graph
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68-year-old female

<Glaucoma, stage 5 acc. to Aulhorn>

Right Eye, BCVA 6/20

PEX Glaucoma, IOL and glaucoma surgery in
right eye, tension regulated with medication,
extensive visual field losses with a small
central island of vision and temporal
remnants

Perimeter
Mirrored representation

Analysis charts

GChart

Item Value ClockHour
D(Hori ) 0.93 13 50 33
)| 0,91 39 61
0.01
21 53
176
725 30 45

Clear losses of nerve fiber
layer in the
[NFL+GCL+IPL], RNFL and
NDB/[NFL+GCL+IPL]
thickness maps.
Recognizable nasal and
temporal remnants are in
the NDB/RNFL thickness
map and in the TSNIT
graph. In the latter the
obvious exposure of

Fundus Photo

[NFL+GCL+IPL]
thickness map

NDB/ [NFL+GCL+IPL]
thickness map

SLO

RNFL
thickness map

NDB/ RNFL
thickness map

— :
Es \ i$

retinal vessels resembling

a string of pear can be

noticed.
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<Glaucoma, stage 1 acc. to Aulhorn>
Left Eye, BCVA 12/20

SLO Fundus Photo

Same patient, PEX glaucoma, cataract, visual
fields with persistent relative losses in the
region of nerve fiber bundles

RNFL [NFL+GCL+IPL] Perimeter
Mirrored representation

DewssInSE Y

thickness map thickness map

NDB/ RNFL NDB/ [NFL+GCL+IPL]

thickness map Analysis charts

Whole Sup/Inf TSQIIT
I
Item Value ClockHour

0.58
1) | 0,57
0.13
23
m2]  2.85

0.94

TSNIT Graph

With almost normal mean
values in the Analysis
charts:

The NDB/[NFL+GCL+IPL]
thickness map shows
thinned locations.

The NDB/RNFL thickness
map and the TSNIT graph
show mild thinning of
nerve fibers, mostly in the
nasal area.

71{[um]
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