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Abstract
Aim—To study the passive and active
transport of fluorescein across the blood-
retina barrier in early age related macu-
lopathy (ARM) (soft drusen > 63 µm,
hyperpigmentation and/or hypopigmen-
tation in patients above 50 years of age).
Methods—15 patients and 10 healthy
subjects were included. Morphological
changes were graded from 30 degrees fun-
dus photographs using a simplified ver-
sion of the epidemiological ARM study
group classification system. DiVerential
vitreous spectrofluorophotometry was
used to assess the transport properties of
the blood-retina barrier (that is, passive
permeability and unidirectional perme-
ability caused by outward active transport
from the vitreous to the blood).
Results—The passive permeability of the
patient group was not significantly diVer-
ent from that of the control group. Four
patients with passive permeability more
than 3 SD above the mean of the control
group (mean 1.8 (SD 0.7) nm/s, range 1.0–
3.0 nm/s, data normally distributed) all
had centrally located drusen >500 µm and
superjacent pigment clumps of 63–500 µm
in diameter. There was no significant dif-
ference between the unidirectional per-
meabilities for the patient group and for
the control group (mean 47.4 (29.3) nm/s,
range 12.7–91.1 nm/s).
Conclusion—There was no significant dif-
ference in the passive permeability and in
the unidirectional permeability of fluores-
cein. However, the study may indicate that
the combination of very large drusen and
superjacent pigment clumps in ARM may
be associated with a deterioration of the
blood-retina barrier.
(Br J Ophthalmol 2001;85:592–597)

Early age related maculopathy (ARM)—that
is, soft drusen > 63 µm, hyperpigmentation
and/or hypopigmentation in patients above 50
years of age with soft drusen,1 is known to be
associated with changes in the pigment epithe-
lium and deposits localised between the
pigment epithelium and Bruch’s membrane,2 3

Histopathological changes in the pigment cell
layer are typically flattening and abnormal
proliferation.2–4 Drusen deposits appear to have
derived from the pigment epithelium cells,5 6

and it has been suggested that soft drusen may
reflect a diVuse dysfunction of the pigment
epithelium.7 8

Recent research has focused on the normal
age related deposits and on the importance of
the drusen deposits for the normal exchange of
nutrients, electrolytes, and fluids between the
choroid and the pigment epithelium. It has
been argued that these deposits, which contain
lipids,5 9 may function as a hydrophobic barrier
inhibiting the passage of hydrophilic matter
and fluid. By making more diYcult the passage
of ions that are actively pumped across the pig-
ment epithelium and of fluids in the direction
from the retina to the blood, this hydrophobic
barrier is assumed to predispose to retention of
fluid and thereby development of pigment epi-
thelium detachment.10 11

Vitreous fluorometry using fluorescein as
tracer is a method for quantification of the pas-
sive permeability of the blood-retina barrier and
the active outward transport of fluorescein.12

Fluorescein is assumed to pass the blood-retina
barrier by passive diVusion and by outward
active transport from vitreous to blood.

This study investigates whether early ARM
is related to changes in the active transport of
fluorescein. It is probable that a dysfunction of
the pigment epithelium is associated with an
eVect on the active transport mechanisms
which may also impact the active transport of
fluorescein. Furthermore, the study considers
whether early ARM is associated with changes
in the passive transport. Although the pigment
epithelium is seen as the outer barrier13 it is
unclear whether the deposits would be able to
aVect the passive permeability across the
blood-retina barrier.

The study may contribute to a better patho-
genic understanding of the development of
early stages of age related maculopathy.

Materials and methods
According to the classification system of the
epidemiological ARM study group, the diagno-
sis of early ARM has been defined as the
presence of soft drusen > 63 µm, with any
hyperpigmentation and/or hypopigmentation
in patients over 50 years of age. Hard drusen
<125 µm is not included in the definition.1

A total of 17 patients with early ARM and
absence of glaucoma, cataract, and other eye
diseases in at least one eye gave their informed
consent to participate in the study. The
included patients were referred to the ophthal-
mology department, Herlev University Hospi-
tal. Two patients were found by screening vol-
unteers for the control group. Two patients
were excluded a priori, because of arterial
hypertension (BP >160/90) and one because of
diabetes mellitus. The remaining group of 15
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patients consisted of nine men and six women,
all without other known systemic illness and
without allergy or intolerance for fluorescein.

Ten subjects, five men and five women,
volunteered for the control group and gave
their informed consent to participate in the
study. All were without ARM and with absence
of glaucoma, cataract, and other eye diseases in
at least one eye and complied with the same
other exclusion criteria as the patient group.

All participants were white people. The age
distribution for the group of patients and con-
trols was comparable (Tables 1 and 2). The
median age was 67 years (range 55–72) in the
patient group and 66 years (range 52–69) in
the control group. The age distribution for the
group of patients and controls (Tables 1 and 2)
was not statistically diVerent (Mann-Whitney,
non-parametric test for unpaired data, level of
significance <0.05).

For each participant only one eye was
included. Late ARM as defined by the ARM
study group,1 was found in the fellow eyes of
five people, exudative changes in four cases,
and geographic atrophy in one case. In the
control group, four eyes in four patients were
excluded owing to pseudophakia following a
cataract operation, significant cataract, am-
blyopia, and a focal pigment epitheliopathy.
For the remaining subjects the eye to be
included was chosen on the basis of a
fluorometric study of the vitreous diVusion
coeYcient of fluorescein. From experience,
incipient degenerative changes in the vitreous
are known to be associated with a high
variation of the vitreous diVusion coeYcient
and with high apparent vitreous diVusion coef-
ficients.14 To optimise the determination of the
blood-retina barrier transport parameters, the
eye with the lowest variation of the diVusion
coeYcient was selected for each subject.

The study followed the tenets of the
Declaration of Helsinki, and the protocol was
approved by the local ethics committee and the
Danish National Board of Health.

All participants underwent an examination
including determination of arterial blood pres-
sure, determination of visual acuity (ETDRS
standard logarithmic charts), slit lamp exam-
ination, biomicroscopy, ophthalmoscopy, col-
our fundus photography (Canon camera CF-
60UV, Ectachrome 64 film, stereo at 30, 40,
and 60 degrees), fluorescein angiography (HP5
film), and fluorometric examination.

GRADING ARM

The grading of early ARM was performed by
an experienced investigator (ML) who was
unaware of the fluorometric results. A simpli-
fied version of the international ARM study
group grading system was used to assess 30
degree stereo photographs of the macula.1 A
transparency with standard circles with an
inner and outer diameter of 1000 and 6000 µm
was centred over the fovea. The size of the
largest soft drusen central to the outer ring was
estimated by use of standard circles with diam-
eters of 63, 125, 175, 250, and 500 µm and
graded as <63 µm; >63 µm and <125 µm;
>125 µm and <175 µm; >175 µm and <250

µm, >250 µm and <500 µm; and >500 µm.
Focal hyperpigmentation was graded accord-
ing to size in <63 µm; >63 µm and <125 µm;
>125 µm and <175 µm; >175 µm and <250
µm; and >250 µm. The largest focal hyperpig-
mentation and its localisation in relation to the
drusen were noted. It was recorded whether
the drusen changes involved the area central to
the inner ring.

FLUOROMETRIC DETERMINATION OF PASSIVE AND

UNIDIRECTIONAL PERMEABILITY

The fluorometric method and its assumptions
for determination of the passive diVusion and
outward active transport have been discussed
in detail in earlier studies.15–18 A summary of
the method follows below.

The transport of fluorescein from the blood
to the retina is assumed to be transported by
pure passive diVusion as discussed previously.13

The transport of fluorescein from retina to
blood, is assumed to include active transport,
based on animal studies.19 20 There is no
evidence of other contributors to the transport
of fluorescein across the blood-retina barrier to
our knowledge. Several studies have refuted a
significant posteriorly directed bulk flow.21 22

Any contribution to the transport of fluores-
cein due to an electrical potential is thought to
be small.23

INSTRUMENTATION

Ocular fluorescence measurements were per-
formed by use of a diVerential spectrofluorom-
etry technique using a commercially available
fluorometer (Fluorotron, Ocumetics Inc, CA,
USA) equipped with a modified light source
which excites light at rapidly interchanging
wavelengths of 458 and 488 nm.17 For the
plasma fluorescence analysis, a cuvette spec-
trofluorometre (Perkin Elmer LS 50) was used.

PROCEDURE

The investigations commenced in the morn-
ing. An intravenous catheter was positioned in
a superficial antecubital arm vein, and the
pupils were dilated using topical 10.0%
phenylephrine plus 1% tropicamide.

Patients received an intravenous bolus injec-
tion of sodium fluorescein (14 mg/kg body
weight). Measurements of ocular fluorescence
in the optical axis of the eye were conducted
before the injection, and at 30 minutes, 7, 8, 9,
and 10 hours after injection (three scans per
measurement at 30 minutes after injection,
thereafter four scans per measurement). SuY-
cient dilatation of the pupil (more than 7 mm)
was ensured before every fluorescence
measurement using supplementary eye drops.
Plasma fluorescein concentrations were deter-
mined from blood samples drawn from the
catheter before injection, and after approxi-
mately 5, 7, 10, 15, 30 minutes, and 1, 2, 7, 8,
9, and 10 hours after injection as described in
an earlier study.14

VITREOUS CONCENTRATION DETERMINATION

The recorded scans were aligned after fluores-
cence landmarks (cornea and the lens). The
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analysis included correction for autofluores-
cence of the eye, correction for absorption in
the lens based on calculations of the transmit-
tance of the lens as suggested by Zeimer and
Noth,24 and correction for absorption in
extrinsic fluorophores

The lens transmittance was calculated by
assuming an intrinsic ratio between the front
and back lens peaks of 1.2. Ocular fluorescence
data were used to calculate fluorescein concen-
tration separately from fluorescein glucuronide
as described by Larsen et al.17

MATHEMATICAL ANALYSIS OF PASSIVE

PERMEABILITY

The vitreous diVusion coeYcient, D, and the
passive permeability, P(pas), across the blood-
retina barrier was calculated based on the
plasma concentration decay curves and the
ocular axial fluorescence scans recorded at 30
minutes after fluorescein injection by applying
a numerical solution to a mathematical diVu-
sion mode.16 As in an earlier study of retinitis
pigmentosa,14 30 minute scans were used
instead of the normally 60 minute scans. This
was to minimise any influence on the preretinal
gradient from any stirring in smaller areas in
other parts of the vitreous caused by vitreous
degeneration.

The calculations assume that the barrier
between blood and vitreous consists of a
homogeneous spherical shell of negligible
thickness. Further, it is assumed that the
concentration profiles for fluorescein within
the first hour are determined by the passive
permeability, the concentration curve for non-
protein bound plasma fluorescein, and the dif-
fusion characteristics of fluorescein in the
vitreous.16 Within the first hours the unidirec-
tional flux due to outward active transport of
fluorescein is assumed to be negligible.25

MATHEMATICAL ANALYSIS OF ACTIVE TRANSPORT

The unidirectional permeability of fluorescein
in the direction from retina to the blood, P(uni),
was determined from vitreous scans recorded
at 7, 8, 9, and 10 hours after fluorescein injec-
tion (four scans per hour). During this time the

fluorescein concentration decreases towards
retina and the net transport of fluorescein is
from the vitreous to the blood.

P(uni) is assumed to be independent of the vit-
reous concentrations in the late measurements.
Non-saturated active transport has been as-
sumed in other studies within this area.12 25

At the time, t, the flux of fluorescein across
the blood-retina barrier in the direction from
the vitreous to the blood is the sum of passive
flux, J(pas) and the unidirectional flux J(uni). (Uni-
directional flux “frequently denotes the special
passive transport process where the concentra-
tion in the one phase is kept at zero”. In this
paper the term is used for the one way flux
which is caused by the existence of special
transport molecules in the membrane.26) Fick’s
law of diVusion was used to determine the out-
ward flux across the barrier based on the vitre-
ous concentration gradient at the retina surface
and the diVusion coeYcient of fluorescein in
the vitreous.12 In the spherical eye with radius
0<r <a, where ()C/)r)a denotes the preretinal
gradient in the distance r = a, the outward flux
at the time t can be expressed as:

−D()C/)r)a = J(pas) + J(uni)

The passive and unidirectional flux can be
expressed as

J(pas) = P(pas) (C(a,t) − C0(t))
J(uni) = P(uni) C(a,t)

where C(a,t) and C0(t) are the concentration at
the surface of the retina and the fluorescein
plasma concentration at the time t respectively.
P(uni) can be derived from these equations:

P(uni) = −D()C/)r)a/C(a,t) + P(pas) C0(t)/
C(a,t) − P(pas)

The preretinal gradient, in the direction
from the vitreous to the retina, was estimated
by linear regression to vitreous concentration
data at a distance of 1 mm to 5 mm from the
surface of the retina. The concentration at the

Table 1 Data for 15 patients with early ARM. The table lists age, visual acuity, drusen diameter, focal
hyperpigmentation, P(pas) and P(uni) and any late changes in the fellow eye. P(uni) for patient no 1 is unavailable

Patient
(No)

Age
(years) Visual acuity

Drusen
diameter (µm)

Focal hyperpigmentatio n
(diameter, µm)

P(pas)

(nm/s)
P(uni)

(nm/s)
Other eye, late ARM
changes

1 62 20/25–1 >500 Clumps above drusen
(63–175)

8.12 —

2 68 20/100–2 >500 Clumps above drusen
(>250)

18.40 35,7

3 72 >20/20 250–500 2.78 33,8 Exudative changes
4 67 20/25 250–500 1.52 122,1
5 70 20/100+1 >500 Clumps above drusen

(175–250)
3.87 24,2

6 66 20/25–2 175–250 Clumps above drusen
(<63)

2.25 25.3 Exudative changes

7 72 20/63–1 >500 1.36 27.4 Exudative changes
8 67 >20/20 175–250 2.12 239.4 Geographic atrophy
9 55 20/80 175–250 1.35 14,5
10 70 20/20 63–125 0.54 123,1
11 61 20/20 250–500 1.72 19,5
12 64 20/20 250–500 2.50 14,3 Exudative changes
13 67 20/32–1 >500 Clumps above drusen

(125–175)
6.32 38,6

14 70 20/20–2 63–125 2.38 73,4
15 71 >20/20 63–125 2.18 57.1
Average SD 67 3.83 4.49 60,6 62,8
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surface of the retina was estimated by linear
extrapolation of the regression line.

P(uni) was calculated as an average of the
values determined at 7, 8, 9, and 10 hours.

STATISTICAL ANALYSES

The number of patients and controls required
for the study was determined assuming an SD
as found in our study of healthy subjects16 (13
nm/s for P(uni), and 0.48 nm/s for P(pas)), a speci-
fied mean diVerence (15 nm/s for P(uni), and 0.5
nm/s for P(pas)), a type 1 error of 5% and type 2
error of 20%.27

The Mann-Whitney non-parametric test for
unpaired data was used to compare the fluoro-
metric data and age distribution for the patient
and control group.

Results
Permeability data, visual acuity, size of drusen,
size and localisation of focal hyperpigmenta-
tion, and any presence of late ARM in the fel-
low eye of the patient group is reproduced in
Table 1. Drusen changes involved the region
central to the inner ring except for two patients
(nos 8 and 15). Permeability data for the con-
trol group are reproduced in Table 2.

For P(pas) there was no significant diVerence
when comparing the patient and control
groups (Tables 1 and 2). The data followed the
normal distribution as assessed with the one
sample Kolmogorov-Smirnov test27 (for the

patients after logarithmic transformation). The
P(pas) values for four patients (patients 1, 2, 5,
and 13) were larger or equal to the mean of the
control group + 3 SD (with one decimal)
(Table 2, Fig 1). Only these four patients had
drusen > 500 µm and pigment clumps which
were 63–500 µm in diameter localised intra-
retinally above the drusen (Table 1 and Fig 2).

For P(uni) there was no significant diVerence
when comparing the patient and control
groups (Tables 1 and 2). P(uni) results are
unavailable for one patient and one control
because of technical problems with the fluor-
ometer in late fluorometric measurements.

There was no significant diVerence when
comparing the diVusion coeYcients of the
patient and control groups. The average diVu-
sion coeYcient of the patient group was 7.4 ×
10−6 (5.4 × 10−6) cm2/s (mean (SD); range 3.5–
23.4 × 10−6 cm2/s) and in the control group 6.3
× 10−6 (3.4 × 10−6) cm2/s (mean (SD); range
3.0–12.1 × 10−6 cm2/s).

Visual acuity of nine patients was 20/25 or
better including one patient with drusen >500
µm (Table 1). Of the four patients with the
highest values of P(pas), two had the most
reduced visual acuity (20/100) whereas the
other two only had slightly aVected visual acu-
ity (Table 1). In the control group visual acuity
was > 20/20 in seven out of 10 subjects.

Discussion
The study investigated whether the early state
of ARM was related to any changes in active or
passive transport of fluorescein across the
blood-retina barrier. The study showed no
overall diVerence between patients and con-
trols in passive permeability or unidirectional

Table 2 The table lists age, P(pas) and P(uni) for the control group comprising 10 healthy
subjects. P(uni) for patient no 3 is unavailable

Subject No Age (years) P(pas) (nm/s) P(uni) (nm/s)

1 60 2.96 15.8
2 53 1.27 66.9
3 69 2.07 —
4 66 1.20 61.9
5 58 2.40 28.3
6 66 2.55 91.1
7 52 1.49 12.7
8 69 1.00 25.6
9 67 2.29 41.0
10 67 1.12 83.5
Average SD 66 1.84 0.70 47.4 29.3

Figure 1 Passive permeabilities, P(pas), for 15 patients with
early ARM and 10 controls. Four patients had central
drusen >500 µm and pigment clumps 63–500 µm in
diameter intraretinally above the drusen and P(pas) above the
mean + 3SD of the control group.

20
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) 
n

m
/s

Patients

Figure 2 Fundus photo (40 degrees) from right eye of
patient no 1 showing early age related maculopathy with
large (>500 µm) central drusen and pigment clumps
intraretinally above the drusen (top). Fundus photograph
(60 degrees) from the left eye of patient no 4 with
moderately sized soft drusen (250–500 µm) and without
visible intraretinal pigment clumps (bottom).
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permeability because of outward active trans-
port. The combination of very large drusen
and pigment clumps located above drusen was
associated with very high passive permeability
indicating a deterioration of the blood-retina
barrier. The main topics to be discussed below
include the influence of drusen localisation on
the fluorometric results, the role of early
degenerative vitreous changes in the large vari-
ance of the unidirectional permeability, and the
theory of a hydrophobic barrier at the level of
Bruch’s membrane in relation to the results of
this study.

INFLUENCE OF DRUSEN LOCALISATION ON

FLUOROMETRIC PARAMETERS

Fluorometric measurements are recorded in
the optical axis and will therefore, to a higher
extent, reflect the transport properties of fluo-
rescein in the central rather than the peripheral
areas of macula.28 This is regarded as a minor
error. As mentioned earlier, drusen changes are
assumed to involve diVuse dysfunction of the
retinal pigment epithelium. Further, all pa-
tients, with the exception of two, had drusen
localised to the central area within the inner
circle.

UNIDIRECTIONAL PERMEABILITY IN EARLY ARM

The study demonstrated no significant diVer-
ence in unidirectional permeability comparing
the patient and control groups. Incipient
degenerative changes with an inhomogeneous
vitreous may cause an uncertainty in the deter-
mination of the diVusion coeYcient and
thereby in the calculation of the unidirectional
permeability. Comparing the elder control
group in this study with 14 young healthy sub-
jects investigated in a previous study15 (data
normally distributed), the variance of the
diVusion coeYcient of the elder control group
was significantly higher (SD of ln(D): 0.5341 v
0.1627). An uncertainty in the determination
of the diVusion coeYcient and thereby in the
unidirectional permeability may have masked
an intergroup diVerence and indicates a meth-
odological problem. Based on this study it is
therefore not possible to conclude whether
early ARM is related to a decreased active
transport of fluorescein caused by changes in
the pigment epithelium.

PASSIVE PERMEABILITY IN EARLY ARM

The passive permeabilities across the blood-
retina barrier of the patient and control group
were not significantly diVerent. However, com-
paring patient data with the mean and
standard deviation of the control group, there
were four people in the patient group with per-
meabilities at 3 SD above the average. The
results of the control group are assumed to be
representative for healthy subjects and they
were not significantly diVerent from the results
of the earlier study of 14 younger healthy par-
ticipants15 (Mann-Whitney test).

The four patients diVered morphologically
from the remaining patients by having very
large drusen (>500 µm) combined with focal
hyperpigmentation of varying size. One patient
with smaller drusen and superjacent focal

hyperpigmentation and a few patients with
very large >500 µm drusen without focal
hyperpigmentation did not show any apparent
increase in passive permeability. No previous
fluorometric studies of the early changes have
been performed using the present classification
system. One earlier fluorometric study did not
diVerentiate between hard and soft drusen, and
since the drusen in that study were unspecified
regarding size, hyperpigmentation, etc, a direct
comparison is impossible.29

The apparent abnormally high passive per-
meabilities in patients with very large drusen
and intraretinal superjacent pigment clumps
indicate a deterioration of the blood-retinal
barrier. The study does not allow to assess
whether a deterioration of the barrier, compris-
ing the pigment epithelium and the endothe-
lium of the retinal vessels, is due to changes in
the pigment epithelium or to secondary
changes in the retinal vessels. The histological
changes are found, however, at the level of the
RPE. Hyperpigmentation and large drusen are
seen as risk factors for the development of neo-
vascular AMD30–32 and it can’t be ruled out that
leakage from small, not yet visible, neoforma-
tion of vessels may contribute to the high per-
meabilities. Thus histopathological studies
indicate that small neoformations of vessels are
often not recognised in vivo.2

BRUCH’S MEMBRANE AS HYDROPHOBIC BARRIER

It has been argued that deposits in Bruch’s
membrane may present a hydrophobic barrier
that aVects the exchange of hydrophilic matter
and fluids between the choroid and the
pigment epithelium and thus predisposes to
pigment epithelial detachment.10 11 In this
study we found no reduced passive permeabil-
ity of fluorescein across the blood-retina
barrier. Presumably the passive permeability
for fluorescein across Bruch’s membrane,
despite drusen changes, is still very high
compared with the permeability across the pig-
ment epithelium. Thus, even considerable
changes in the permeability across Bruch’s
membrane may not lead to measurable
changes in the passive permeability of the
blood-retina barrier. The equivalent perme-
ability of a combined membrane approaches
the value of the membrane with the lowest per-
meability in case of a very large diVerence in
the permeability of the two membranes.26

In the case of facilitated or active transport
of hydrophilic substances across the pigment
epithelium in the direction retina to blood, the
rate of removal depends on the concentration
on the apical side of the pigment epithelium
and is presumably independent of the perme-
ability across the Bruch’s membrane. The
deposits are therefore presumably without
influence on the values of the unidirectional
permeability.

This does not preclude lipid deposits in
Bruch’s membrane from predisposing pigment
epithelium detachment by hampering the pas-
sage of ions and fluids pumped from the retina
across the pigment epithelium. Further, the
deposits in Bruch’s membrane could aVect the

596 Moldow, Larsen, Sander, et al

www.bjophthalmol.com

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.85.5.592 on 1 M

ay 2001. D
ow

nloaded from
 

http://bjo.bmj.com/


access from blood to retina of hydrophilic mat-
ter which passes the pigment epithelium by
facilitated or active transport where the perme-
ability across the Bruch’s membrane could
become speed limiting.

Since fluorescein is a fairly small molecule of
332 u it is also conceivable that the drusen
deposits could have a barrier role in the evolu-
tion of age-related maculopathy by restraining
the access of proteins and other larger mol-
ecules.

VISUAL ACUITY

In accordance with earlier studies of patients
with early age related macular degenerative
changes, the majority of patients had normal or
almost normal visual acuity. The lowest visual
acuity of 20/100 was measured in two of the
four patients with very large drusen, focal
superjacent hyperpigmentations, and elevated
values for passive permeability. A normal visual
acuity does not preclude that the visual power
may otherwise be aVected. Thus, drusen
changes in patients with normal visual acuity
have been shown to be associated with reduced
colour contrast sensitivity.33

Conclusion
The study did not demonstrate any change in
the outward active transport of fluorescein
across the blood-retina barrier in early ARM
but may indicate elevated passive permeability
in risk patients with a characteristic morphol-
ogy with large drusen and pigment clumps
located above drusen. The elevated passive
permeability may reflect early neovascular for-
mation of vessels that are not yet visible by
fluorescein angiography.We recommend a per-
meability study of subgroups of ARM patients
with and without very large drusen and
pigment clumps and patients with known sub-
foveal neovascularisation. It would be interest-
ing to include measurements of the retinal
thickness which may give indications to the
presence of retinal oedema and the existence of
neovascularisations.
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