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* The visual field is the area that can be seen
without moving our eyes

« The human perspective of the visual field
is a wide, panoramic view that combines
detailed central vision with blurry, motion-
sensitive peripheral vision, processed by
both eyes, creating depth and context,
though the brain fills in details and
constantly moves focus (saccades) to build
our perceived, stable image

The visual field is an "island of vision" with
varying acuity, richer in color and detail in
the center and better at detecting
movement in the periphery
Binocular
Visual Field

THE MAIN NEURAL PROJECTION
PATHWAYS OF THE
VISUAL SYSTEM

Temporal retina receives visual input from the nasal half
of the visual field, whereas nasal retina receives input
from the temporal half of the visual field

The optic nerves deriving from the temporal half of the
retina (black line) project ipsilaterally, whereas the
nasal nerves (white line) cross at the optical chiasm and S
project to the contralateral hemisphere 7 \\\ VISUAL FIELD EXAMINATIONS
Most of the visual fibers reach the visual cortex through \ ?
relay synapses located at the dorsal lateral geniculate /3 TR
nucleus (dLGN) in the thalamus ) < Manual Testing Methods Automated Testing Methods
A smaller percentage of visual fibers reach the primary — |~ / Confrontations tests Static/Kinetic Perimetry
visual cortex (V1) through the superior colliculus (SC) h Amsler grid Frequency Doubling Technology
and pulvinar (Pulv.) K . / Tangent screen Virtual Reality Headsets
Objective Perimetry
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RETINAL
SENSITIVITY

Retinal sensitivity is the way
we perceive light

Automated threshold perimeters
and virtual reality headsets
measure the width and depth
of the visual field by plotting
the threshold luminance value
of the patient in various
locations in the visual field

Modern perimeters characterize
specific parameters of the overall
visual field status by means of
numbers called global indices

MULTIFOCAL PUPILLOGRAPHIC OBJECTIVE PERIMETRY

Multifocal pupillographic objective
perimetry (mfPOP) is a non-invasive
examination method that measures pupil
responses to visual field stimuli

The technology works by not asking
patients what they see, but by
measuring physiological responses
of the retina at multiple locations

Pupillographic perimetry can assess
pupillary reflex sensitivity and response
time, potentially detecting very early
functional vision loss before structural
damage becomes visible

‘Glassman AR, Elmasry MA, Baskin DE, Brigell M, Chong, Davis Q, Lesmes L Levin LA, Maddess T Taylor L
Retinopathy:An Expert Opinion on Avallble Measures. Ophthalml Sc- 100
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People with Diabetes (PwD)
38.4 million people have diabetes
11.3% of the population
29.2% of people 65 or older

NATIONAL
DIABETES

8.7 million PWD are undiagnosed STATISTICS
People with Prediabetes REPORT

96 million people 18 or older
38% of population

National Di 2022.U8 Cer isease Control &
on July 4,20: i di
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The normal pupil size in adults varies
from 2 to 4 mm in diameter in bright
light to 4 to 8 mm in the dark

THE PUPILS

Normal pupils have an equal response
to light stimulus

The pupillomotor function is abnormal
if it fails to dilate to the dark or
trict to light or

The popular acronym PERRLA - pupils

equal, round, and reactive to light and

accommodation - is a convenient but . 1
incomplete description of pupil function

The PERRLA notation specifically omits
important clinical data such as the actual
size and shape of each pupil, the speed and
extent of pupillary constriction, and the

results of determining an afferent
pupillary defect

Speccor RH.The Pupils.InWalker HK, Hall WD, Hurse K\W,edicors. Cnical Methods:
Th o

1990.Chapter 58.Avaiabl from: hetps:www.ncbinim ih govibooks/NBK3S1/

OBJECTIVE PERIMETRY VS. SUBJECTIVE PERIMETRY

Presents multifocal stimuli and
records infrared pupil responses

No manual response required
No cognitive decisions required
No button pushing required
Blinking is tolerated

Fixation is required

Each report has numeric and
grayscale maps, totallpattern

deviations, probability plots, and
global indices (MD, PSD, SF, CPSD)

Separate reports for Sensi
and Delay for each eye
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DIABETIC RETINAL
VASCULOPATHY

The diagnosis of clinical diabeti
retinopathy has historically
relied on the observation of
lesions using ophthalmoscopy
or fluorescein angiography

Microaneurysms

Intraretinal hemorrhages

Hard exudates

Intraretinal microvascular
abnormality

Capillary nonperfusion areas

Neovascularization

Presents light stimuli at fixed locations

Patient presses a button when the light
stimulus is seen

Requires understanding the task and
sustained attention

Standard reports include numeric and
gray maps, iati
probability plots, global indices

(MD, PSD, SF, CPSD, VFI)

ty indices: fixation losses, false
positives, false negatives (with thresholds
for reliabili

Current “Gold Standard” clinically




Diabetic macular edema
is defined as the following:
Retinal thickening within 500
microns of the macular center
Hard exudates within 500
microns of the macular center
with adjacent retinal thickening
One or more optic disc
diameters of retinal thickening,
part of which is within one disc
diameter of the macular center

cally significant diabetic
isible vascular lesions

the presence of
20/20 visual acuity

DIABETIC RETINAL VASCULOPATHY
OCULAR PERFUSION IMPAIRMENT

o :
Vessel Density (Superficial)
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DIABETIC RETINAL NEURODEGENERATION
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DIABETIC

RETINAL VASCULOPATHY

DIABETIC MACULAR EDEMA

N N

Vsse| Density (Surﬁcial) ;

Normal blood flow in the
superficial capillary and
deep capillary plexus

Normal vessel geometry

Orderly blood vessel
branching pattern

Normal foveal avascular
zone size

Normal acircularity of
the foveal avascular zone

Normal choroidal
vasculature
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RETINAL
BLOOD MICROCIRCULATION

DIABETIC RETINAL NEURODEGENERATION

In diabetes, a structure-function
relationship exists between retinal
neurodegeneration and vision loss

In many patients, diabetic retinal
neurodegeneration (DRN) precedes
or parallels the development of
diabetic retinal vasculopathy

Mechanism of action is likely due to
subclinical ischemia combined with
the direct effects of hyperglycemia
on the retinal nerve fiber layer

Causes of neuronal cell loss

stress

inflammation

DIABETIC RETINAL NEURODEGENERATION

Hegazy Al Zedan RH, Macky TA, Esmat SM.Recina ganglon cel complex using spectral domain coherence

DRN occurs in people with
diabetes regardless of
clinical markers of diabetic
metabolic control

Clinically significant
ganglion cell complex Focal
Loss Volume predates
ophthalmoscopy-based
detection of diabetic
vasculopathy in
22% of people with diabetes




Functional Diabetic Retinopathy
A

EPe>(EDEPE@

T
Vascular Diabetic Retinopathy

DIABETIC RETINOPATHY STAGING SYSTEM

More accurate than ETDRS Study for staging diabetic retinopathy
Functional vision loss due to diabetic retinal neurodegeneration
can precede clinical and subclinical diabetic vasculopathy

thy:A new concept to improve management of diabetic retinal
s:/ldoi.org/ 10,1016 survophthal. 2024.11.010.

Bhim B. Rai, Ted Maddess, Christopher J. Nolan. Functional diabetic retinopat
I 2025 Pag 240,
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Dyschromatopsia of diabetes is S 0s Lol v o 5 . e

a chromatic visual disturbance b e i G o Tk

that precedes clinical diabetic
vasculopathy in up to 42% of PwD e

Color vision impairment is related .
to the duration of the diabetes E

Both blue-yellow and red-green
defects occur in patients with
diabetes and without clinical
diabetic vasculopathy

RESULTS

Gualter e al. Erly visua changes in diabetic patients . \ 4
it no recnopaty by color discriminat L
orctinography. ychol 2 |
SharmaT. C I dibeces
hy Jar Generi i
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CASE REPORT
DIABETES

55-year-old White male with a
long-term history of diabetes

Treated with oral medication
Blood glucose level is stable
He is 90 pounds overweight
No unusual vision complaints

Patient is using EyeMed Vision
Insurance to cover his eye exam
because he wants a new pair of
eyeglasses

Normal‘routine’ eye exam findings
No clinical diabetic vasculopathy
No decreased visual acuity
Normal intraocular pressures

No anterior segment pathology
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FUNCTIONAL
DIABETIC
RETINOPATHY

Potential Deficiencies
in Sensory Capacity

Decreased retinal sensitivity

Decreased color vision

Abnormal electroretinogram
Abnormal dark adaptation
Decreased contrast sensitivity

Decreased low luminance

Decreased visual acuity

POTENTIAL
DEFICIENCIES IN
SENSORY CAPACITY

Standard automated perimetry
has the ability to diagnose
functional deficits in early-stage
diabetic retinopathy and diabetic
macular edema

Foveal sensitivity is found
reduced significantly in people
with diabetes without clinical
diabetic vasculopathy and

20/20 visual acuity

A sensitive method for evaluation
of retinal perfusion in people with
diabetes, as visual field defects
and areas of reduced retinal
perfusion can have significant
correlation

NO DIABETIC RETINAL NEURODEGENERATION
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SUBJECTIVE VISUAL FIELD EXAMINATION OBJECTIVE VISUAL FIELD EXAMINATION
NORMAL RESULTS ABNORMAL RESULTS

CPT COde DlagnOSIs COde

92004 Eye Exam H52.4 EyeMed
(presbyopia)
92083  Visual Field Exam H53.453 Aetna $60

(visual field defect)

92137 OCT Imaging H53.453 Aetna $30

(visual field defect)

92283  ColorVision Exam H53.453 Aetna $50

(visual field defect)

OBJECTIVE VISUAL FIELD EXAMINATION 92273 ERGTesting  MS3AS3 o Aetna  si10

ABNORMAL RESULTS $50 or $300
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The main goal of the diagnostic evaluation CASE REPORT
of a patient with diabetes is to GLAUCOMA
accomplish the following:
I. Determine the presence or absence of diabetic retinopathy 75-year-old Black woman
2. If diabetic retinopathy is present, classify the condition complaint of decreased visi
- Vascular damage to the retina last examination two years earlier
DIABETIC - Neurodegenerative damage to the retina IOPs are 10 mm Hg in each eye

EYE * Functional vison loss Mild cortical cataracts in each eye
3. Identify and exclude any differential diagnoses
EXAM 4. Prescribe a treatment program Long-term contact lens wearer
* Diabetes surveillance examinations Normal corneal topography
- Diabetic inati

Spectacle Prescription
*-425-1.25x178 20/40
“ Nutritional supplementation + -4.75-1.00x 180 20/40

* Referral back to medical doctor for treatment

- Lifestyl

Highest IOP over the past fourteen

* Referral to retinal specialist for local treatment 5
years is |15 mm Hg
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OCT RETINAL IMAGING

Glaucomatous optic atrophy on OCT retinal imaging is characterized by a thinning of the retinal
nerve fiber layer and the ganglion cell complex

Macular ganglion cell complex parameters include Focal Loss Volume (FLV), global loss volume
(GLV), mean, superior and inferior thickness
Highest diagnostic accuracy for early glaucomatous optic atrophy is GLV parameter

Kim N, L
Usin

Advantages
More diagnostic power
via earlier detection of
glaucoma-induced visual
field loss in some patients

OBJECTIVE PERIMETR

More reliable test results
in some patients

No learning curve when
performing | visual
field examination vs.
subsequent examinations

Better malingering
detection than subjective
perimetry

MaddessT, Carle CF,Kolic M,
and

n J %
do: I 3.PMID:39171974PMCI
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MEDICAL DECISION-MAKING

0l

Treat glaucoma
vs. monitor
patientas a
person suspicious
for developing
glaucoma

35 36

02

Make an earlier
diagnosis of
glaucoma vs.

a later diagnosis
of glaucoma

03

Wait for
additional
functional vision
loss vs. preserve
existing vision
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CONCLUSION

Objective perimetry offers
superior reliability over subjective
perimetry by removing user bias,
reducing test-retest variability,
and enabling faster, objective
testing in about 90 seconds

It eliminates the need for patient
responses, making it ideal for
young, elderly, or infirm patients,
while providing unique metrics
like pupil reaction delay

37
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