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Optical Coherence Tomography versus Fundus
Fluorescein Angiography in Diagnosis of Type 2 CNV in
Wet AMD
Review Article

Abstract
Purpose: OCT scans are frequently used in the diagnosis of new choroidal
neovascularization membranes and are increasingly being used to replace
FFA investigations, as they are less invasive. There have been very few studies
looking at specificity and sensitivity of OCT vs FFA in the diagnosis of naïve CNV.
However, none of them have successfully established a correlation between
the two imaging modalities and disease pathology. As such, this study aims to
quantitatively assess the correlation between two imaging modalities in patients
with naïve classic CNV.
Methods: Retrospective analysis of images of patients who had OCT and FFA
confirmed naïve CNV was performed. The OCT images at diagnosis were compared
to the FFA images obtained on the same day. The sub retinal hyper reflective mass
was used as the OCT biomarker. The size of this sub retinal hyper reflective lesion
was quantitatively measured at it â€™s widest. This was then compared to the
widest diameter of the CNV leakage measured on FFA.
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Results: Images of both OCT and FFA for 63 patients were analysed. The
relationship between the OCT measurement of the CNV and the FFA leakage
was analysed using the regression coefficient. The correlation between the OCT
and FFA lesion size was found to have a linear relationship whereby the OCT
measurement could be predicted with the equation y=0.8551x +483.94, where
y is the OCT lesion size and x is the size of FFA leakage lesion. The coefficient
determinant R2 was found to be 0.834.
Conclusion: This study shows that there was a strong correlation between the
size of the OCT biomarker and the size of the active lesion on FFA. OCT was
found to overestimate the size of the active lesion by approximately 483 microns.
However, it is still an extremely useful tool in the diagnosis of active lesions. This
results show us that we are able reasonably predict the size of the active lesion
from the OCT biomarker, as such, this could be used to influence management
decisions without angiography, if necessary.

Background

Introduction

The most common cause of visual impairment in developed
countries, particularly over the ages of 55 is Age related macular
degeneration (AMD) [1]. Currently, the WHO has estimated that
there will be approximately 8 million people affected by AMD
by the year 2020 [2]. Whilst AMD was previously an untreatable
disease, the wet form is currently treatable with the advent of
anti-vascular endothelial growth factor (anti-VEGF) therapies.
Patients who initially present to clinic with suspected AMD are
first investigated by optical coherence tomography (OCT). If there
is a suspicion of wet AMD, they are also investigated with fundus
Fluorescein angiography (FFA) in addition to the OCT scan [3,4].
OCT represents a time-efficient and non-invasive examination
technique that constructs two-dimensional images of the
posterior pole, whilst FFA is a more-invasive and time-consuming
investigation which carries a minimal chance of a severe risk to
the patient.

Since the introduction of anti-vascular endothelial growth
factor (anti-VEGF) therapies for wet AMD, there has been a large
increase in fundus Fluorescein angiography (FFA) requests to
diagnose and to assess the disease. This presents a significant
challenge in managing AMD clinics as the approximate number
of new diagnoses of wet AMD is estimated to be 26,000 per year
in the UK and patients are often followed up for life [5]. As such,
OCT detection of the CNV is often used as the first line to diagnose
the disease, and to observe the disease progression or regression.
There have been a few studies looking at the specificity and
sensitivity of OCT compared to that of the FFA in the diagnosis
of naïve CNV [6-7], however until now there are no studies
looking specifically at the quantitative lesion size between the
two modalities in patients with naïve classic CNV. As such, this
study seeks to quantitatively assess the correlation between the
two imaging modalities in patients with the diagnosis of type 2
classic CNV [8].
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Methods
Images of patients (n=63) of patients who had classic type
2 CNV was retrospectively analysed. OCT images obtained on
the Heidelberg spectral is at diagnosis were compared to the
FFA images obtained on the same day. The OCT biomarker, the
sub retinal hyper reflective mass (SRHRM) was used. The same
photographer was used to minimise bias. The sub retinal hyper
reflective mass was used as the OCT biomarker. The size of this
SRHRM was measured at its widest using the caliper setting. This
was then compared to the widest diameter of the CNV leakage
measured on ultra high-resolution spectral is FFA by drawing a
circle around the leage and noting its diameter (Figure 1a,1b &
2a,2b).

Figure 1a: Measurement of SRHRM on the OCT scan using the caliper
measurement (1353µm).

Figure 1b: Measurement of the CNV lesion in the early phase of the
FFA scan (1504µm).

Figure 2a: Measurement of SRHRM on OCT scans using the caliper
measurement (1654µm).

Figure 2b: Measurement of CNV in the early phase on FFA scan
(1355µm).

Results

Images of both the OCT and FFA for 63 patients were analysed.
The size of the SRHRM on the OCT scan and the leakage size on
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the FFA was measured and analysed. The relationship between
the measurement on the OCT scan using the calipre setting and
the measurement of the CNV leakage on FFA was analysed using
Spearman’s regression coefficient. The correlation between
the OCT and FFA lesion was found to have a linear relationship
whereby the OCT lesion size measurement could be predicted
with the equation y=0.8551x +483.94, where y is the OCT lesion
size and x is the size of CNV leakage lesion. The coefficient
determinant R2 was found to be 0.834 (P<0.001). Figure 3 shows
the quantitative linear relationship between the OCT biomarker
and the size of the CNV leakage measured on FFA.

Figure 3: Shows the linear relationship and the correlation between
the OCT biomarker and the FFA leakage lesion size (p < 0.001).

Discussion

This study shows a strong correlation between the size of
the OCT biomarker and the size of the CNV lesion on FFA. The
OCT was found to overestimate the size of the active lesion by
approximately 483 microns. This is especially true for larger CNV
lesions, where the SRHRM biomarker on the OCT scan tends to
overestimate the lesion size as compared to the FFA lesion size
measurement. This may be due to the fact that larger CNV lesions
tend to bleed into the sub retinal space resulting in a larger OCT
measurement compared to the FFA which only measures the
amount of CNV leakage but does not take into account the sub
retinal haemorrhage. When the large lesions are eliminated, the
measurements correlate
This study shows that there is a statistically significant
quantitative relationship between the lesion sizes measured both
on the OCT and FFA scans. It is still, however, an extremely useful
tool in the diagnosis of active lesions. Newer technologies, namely
the OCT angiography (OCTA) which is minimally invasive and
quick could be the next step forward towards quicker, non-invasive
and showing accurate vascular detail [9-11]. Various studies have
shown that OCTA shows high specificity in the diagnosis of CNV
compared to FFA [12,13]. OCTA would also be extremely being
helpful in independently determining the response of anti-platelet
derived growth factor (anti-PDGF) studies [14].
This result shows that we are able to accurately predict
the size of the active lesion from the OCT biomarker; as such
this could be used to influence management decisions without
angiography, if necessary. Further studies would be necessary to
further investigate the correlationship between the lesion size
of other types of CNV on OCT and FFA. We will also be looking
at correlating the best corrected visual acuity to the size of the
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SRHRM at diagnosis, in addition to quantitatively measuring
the SRHRM lesion size in response to the different anti-VEGF
treatment modalities.
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